ERDA® 


aostracts 


30,1977. 


UNITED STATES ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 


> 


REPORT COLLECTIONS IN THE UNITED STATES 


The libraries listed below purchase and maintain microfiche collections of ERDA and 
foreign reports that are abstracted in ERA. Most of these libraries have microfiche 
reader-printers or other photocopy facilities with which to reproduce enlarged copies from 
microfiche. Charges for reproduction services vary. 


ALABAMA 

Auburn, Auburn University 

Tuskegee Institute, Tuskegee Institute 
ARIZONA 

Tucson, University of Arizona 
CALIFORNIA 

Davis, University of California 

Los Angeles, University of California 

Santa Barbara, University of California 
COLORADO 

Boulder, University of Colorado 
DISTRICT OF COLUMBIA 

Washington, Library of Congress 
FLORIDA 

Gainesville, University of Florida 
GEORGIA 

Atlanta, Georgia Institute of 

Technology 

HAWAII 

Honolulu, University of Hawaii 
IDAHO 

Pocatello, Idaho State University 
ILLINOIS 

Urbana, University of Illinois 
INDIANA 

Lafayette, Purdue University 
1OWA 

Ames, lowa State University 
KANSAS 

Manhattan, Kansas State University 


KENTUCKY 

Lexington, University of Kentucky 
MARYLAND 

Baltimore, Johns Hopkins University 

College Park, University of Maryland 
MASSACHUSETTS 

Cambridge, Massachusetts Institute of 

Technology 

Worcester, Worcester Polytechnic Institute 
MICHIGAN 

Ann Arbor, University of Michigan 
MISSISSIPPI 

State College, Mississippi State University 
MISSOURI 

Columbia, University of Missouri 

Kansas City, Linda Hall Library 
NEW JERSEY 

Princeton, Princeton University 
NEW MEXICO 

Albuquerque, University of New Mexico 
NEW YORK 

Albany, New York State Library 

Albany, State University at Albany 

Ithaca, Cornell University 

New York, Columbia University 

Rochester, University of Rochester 

Syracuse, Syracuse University 
NORTH CAROLINA 

Raleigh, North Carolina State University 


OHIO 

Cincinnati, University of Cincinnati 

Cleveland, Cleveland Public Library 

Toledo, University of Toledo 
OKLAHOMA 

Norman, University of Oklahoma 
PENNSYLVANIA 

Pittsburgh, Carnegie Library 

University Park, Pennsylvania State 

University 

PUERTO RICO 

San Juan, University of Puerto Rico 
SOUTH CAROLINA 

Columbia, University of South Carolina 
TEXAS 

Austin, University of Texas 

College Station, Texas A & M University 

Houston, Rice University 
UTAH 

Salt Lake City, University of Utah 
VIRGINIA 

Charlottesville, University of Virginia 
WASHINGTON 

Pullman, Washington State University 

Seattle, University of Washington 
WEST VIRGINIA 

Morgantown, West Virginia University 
WISCONSIN 

Madison, University of Wisconsin 


ERDA reports so indicated in ERDA Energy Research Abstracts are offered for 
sale by National Technical Information Service, U. S. Department of Commerce, 
Springfield, Virginia 22161. 


Volume 2, Number 12, June 30, 1977 


ERDA ENERGY RESEARCH ABSTRACTS 


Published by the ERDA Technical Information Center, Oak Ridge, Tennessee 


ERDA Energy Research Abstracts (ERA) provides 
abstracting and indexing coverage of all scientific and 
technical reports, journal articles, conference papers and 
proceedings, books, patents, theses, and monographs 
originated by the U.S. Energy Research and Develop- 
ment Administration, its laboratories, energy centers, 
and contractors. 

Subject matter includes the entirety of ERDA’s 
research, development, demonstration and technological 
programs resulting from its broad charter for energy 
systems, conservation, safety, environmental protection, 
physical research and biology and medicine. ERA also 
covers other U.S. Government sponsored energy in- 
formation and the international literature on reactor 
technology, waste processing and storage, and fusion 
technology. In addition, nonnuclear information ob- 
tained from foreign governments under agreements for 
cooperation is covered. 


ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Federal, state, and municipal 
agencies concerned with energy development, conserva- 
tion and usage may obtain ERA free of charge. Inquiries 
should be directed to the ERDA Technical Information 
Center, P. O. Box 62, Oak Ridge, TN 37830. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues includ- 
ing a semiannual index and an annual index is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. The semiannual and annual index will also be 
available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (for- 
eign); the annual index is $33.00 (domestic) or $41.25 
(foreign). A single issue costs $5.55 (domestic) or $6.95 


(foreign). 


> 
= 
USA 


INDEXES TO ERA 


Comprehensive indexes appear in each issue and are 
cumulated at the end of each volume. The report 
number indexes will be cumulated on both a volume and 
multivolume basis. 

All documents abstracted are indexed by subjects 
and personal authors. Report literature is indexed also 
by corporate author and report number. Each of these 
indexes is preceded by an introduction explaining in 
detail the organization of the index and the principles by 
which it is compiled. The reader is referred to these 
explanations for information not found in the brief 
summaries below. 


Corporates 

Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


Subjects 

The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, or 
both specific to these entries are arranged alphabetically 
under the entries. 


Examples: 


DIET/RADIOSENSITIVITY EFFECTS 
Influence of various diets on the radiosensitivity of guinea pigs, 
1:17675 (ERDA-tr-110) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also KORTEWEG-DE VRIES EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Singular solution of the capillary equation. |. Existence, 1:18384 
—— of the capillary equations. II. Uniqueness, 
1:1 


Report Numbers 


Technical report literature is also indexed using 
report numbers. This index includes information on 


16557 (BAW—10108A) Qualification of submerged-arc nar- 
row strip cladding process. Ayres, P.S.; Gottschling, J.D.; Jeffers, 
G.K. (Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear 
Power Generation Div.). Mar 1976. 48p. Babcock and Wilcox, 


Lynchburg, VA. 


is indexed as: 
(BAW—10074A(Rev.1)) 


where individual reports may be obtained. While not 
reports, patents and conference papers are indexed here 
as a matter of convenience. 


Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power UAB-RR- 
paresis o., narrow strip cladding process, 911848-44 1:16724 See AD-A-009360 
1:16918 See AD-A-009101 
15644-75-4 1:16849 Dep. NTIS, $5.45 
Personal Authors 1630-3 1:15904 Dep. NTIS, $4.00 

:16864 . NTIS, $5.4 

Each author’s name is indexed in the form appearing 16984 115493 oe NTIS, $4.00 
on the document abstracted, with the except 17028 1:18336 - NTIS, $3.50 
given names are reduced to initials: 17038(Rev.1) —1:18323 Dep. NTIS, $5.45 
aa ; 17044 1:15429 Dep. NTIS, $4.00 
Ackermann, A., Excitation functions of 17048 1:17198 Dep. NTIS, $5.45 
the (n,2n) reactions of "C and **U, 17061 1:18357 Dep. NTIS, $4.00 
1:18034 17067 1:17240 Dep. NTIS, $4.00 
Ackley, M.H., See Derr, V.E., 1:17257 17076 1:18358 Dep. NTIS, $3.50 
Acton, J.P., See Mitchell, B.M., 1:16369 17086 1:15909 Dep. NTIS, $5.45 
Adam, J.C., See Gitomer, S.J., 1:18301 17093 1:18287 Dep. NTIS, $3.50 
Adams, A.A., See Barger, H.J. Jr., 17096 1:18214 Dep. NTIS, $3.50 
1:16409 17097 1:17997 Dep. NTIS, $4.00 
Adams, M.S., See Titus, J., 1:17363 $2000-76-2 1:18349 Dep. NTIS, $4.00 


AVAILABILITY OF PUBLICATIONS ABSTRACTED 


Public availability of all ERDA reports is indicated in 
the report number indexes. The availability of other 
reports, when known, is also indicated. The availability 
of some unnumbered reports is given in the abstract. 


Information on the availability of the published 
literature and unpublished conference papers abstracted 
in ERA can be obtained from the ERDA Technical 
— Center, P. O. Box 62, Oak Ridge, Tennessee 
37830. 


Category 

COAL AND COAL PRODUCTS 
PROCESSING 
CARBONIZATION. 
DESULFURIZATION AND 
HYDROGENATION 
GASIFICATION 


LIQUEFACTION 


PYROLYSIS AND CRACKING 
SOLVENT EXTRACTION. 
BY-PRODUCTS 


PROPERTIES 
WASTE MANAGEMENT 


ENVIRONMENTAL ASPECTS 


RESERVES AND EXPLORATION 


MINING 


TRANSPORT AND HANDLING 


COMBUSTION 
MARKETING AND ECONOMICS 


HEALTH AND SAFETY 


REGULATIONS 


PETROLEUM 


RESERVES 


GEOLOGY AND EXPLORATION 


DRILLING AND PRODUCTION 


PROCESSING 


PRODUCTS AND BY-PRODUCTS 


HEALTH AND SAFETY 
MARKETING AND ECONOMICS 


WASTE MANAGEMENT 


ENVIRONMENTAL ASPECTS 


POLICY, LEGISLATION, AND REGULATION 
TRANSPORT, PIPELINES, AND HANDLING 
PROPERTIES 


STORAGE 


COMBUSTION 
NATURAL GAS 


RESERVES 


GEOLOGY AND EXPLORATION 
DRILLING, PRODUCTION, AND PROCESSING 
PRODUCTS AND BY-PRODUCTS 


MARKETING AND ECONOMICS 


WASTE MANAGEMENT 


ENVIRONMENTAL EFFECTS 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
POLICY, LEGISLATION, AND REGULATION 
TRANSPORT, PIPELINES, AND HANDLING 
PROPERTIES 


COMBUSTION 


STORAGE 


OIL SHALES AND TAR SANDS 


SITE GEOLOGY AND HYDROLOGY 
SITE GEOLOGY 


SITE HYDROLOGY. 


DRILLING, FRACTURING, AND MINING 

OIL PRODUCTION, RECOVERY, AND REFINING 
IN SITU METHODS, TRUE AND MODIFIED 
SURFACE METHODS... 


REFINING 


PROPERTIES AND COMPOSITION 


HEALTH AND SAFETY 


MARKETING AND ECONOMICS 


WASTE RESEARCH AND MANAGEMENT 
ENVIROMENTAL ASPECTS 


REGULATIONS 
FISSION FUELS 


RESERVES 
EXPLORATION 


FEED PROCESSING 


ENRICHMENT 


GASEOUS DIFFUSION 


CENTRIFUGATION. 


LASER EXCITATION. 


FUELS PRODUCTION AND PROPERTIES 
SPENT FUELS REPROCESSING 


TRANSPORT AND STORAGE 


MARKETING AND ECONOMICS 
WASTE MANAGEMENT 


WASTE PROCESSING 


WASTE DISPOSAL AND STORAGE 
ENVIRONMENTAL ASPECTS 


HEALTH AND SAFETY 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
FUSION FUELS 


SOURCES 
TRANSPORT AND STORAGE 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY .. 


PHYSICAL ISOTOPE SEPARATION 


HEAVY WATER PRODUCTION 


RADIATION SOURCES 


DESIGN AND FABRICATION. 


OTHER INDUSTRIAL USES 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION. 


PRODUCTION 
ELECTROLYSIS 


THERMOCHEMICAL PROCESSES 


STEAM REFORMER PROCESSES 


WATER GAS PROCESSES 


BIOSYNTHESIS 


COAL GASIFICATION 


STEAM-IRON PROCESS 


STORAGE 
CHEMISORPTION 


TRANSPORT 


MARKETING AND ECONOMICS 


INDUSTRIAL AND COMMERCIAL USE 
PROPERTIES 


ENVIRONMENTAL ASPECTS 


OTHER SYNTHETIC AND NATURAL FUELS 
HYDROCARBON FUELS 


PROPERTIES 


PREPARATION 
CHEMICAL SYNTHESIS. 


PREPARATION FROM WASTES OR BIOMASS 
ALCOHOL FUELS 


PROPERTIES 


CHEMICAL SYNTHESIS. 


PREPARATION FROM WASTES OR BIOMASS 
PROPERTIES 


PREPARATION 
SOLID WASTE FUELS 


LIQUID WASTE FUELS 


RESOURCES AND AVAILABILITY 


SITE GEOLOGY AND METEOROLOGY 
PLANT DESIGN AND OPERATION 


ENVIRONMENTAL ASPECTS 


SOLAR ENERGY 
RESOURCES AND AVAILABILITY 


CONTENTS 
Page Category 
2946 

— 

2983 


CONTENTS (continued) 


SOLAR ENERGY (continued) 

HEAT STORAGE AND REJECTION 
SITE GEOLOGY AND METEOROLOGY ...........ssssssssssees 
ECONOMICS 
ENVIRONMENTAL ASPECTS 
SOLAR ENERGY CONVERSION 

PHOTOVOLTAIC CONVERSION 

PHOTOSYNTHETIC CONVERSION. 
SOLAR THERMAL POWER PLANT 

ORBITAL POWER PLANTS 

TOWER FOCUS POWER PLANTS 
OCEAN THERMAL GRADIENT POWER PLANTS... 
SOLAR RADIATION UTILIZATION 

SPACE HEATING AND AIR CONDITIONING .......... 

FURNACES 

WATER HEATING 

HEAT ENGINES 
SOLAR COLLECTORS AND CONCENTRATOR......... 


GEOTHERMAL ENERGY 
RESOURCE STATUS AND ASSESSMENT ..........se0sese00e 
USA 
NON-USA 
GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 
USA 
NON-USA 
GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 
GEOPHYSICAL TECHNIQUES AND SURVEYS......... 
GEOCHEMICAL TECHNIQUES AND SURVEYS....... 
EXPLORATORY DRILLING AND WELL 
LOGGING 
LEGAL AND INSTITUTIONAL ASPECT 
ECONOMIC AND FINANCIAL ASPECTS. 
ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 
BY-PRODUCTS 
GEOTHERMAL POWER PLANTS 
POWER PLANT SYSTEMS AND COMPONENTS... 
GEOTHERMAL ENGINEERING 
DRILLING TECHNOLOGY AND WELL 
HARDWARE 
FLUID TRANSMISSION 
CORROSION, SCALING, AND MATERIALS 
DEVELOPMENT. 
GEOTHERMAL RESERVOIR AND WELL 
PERFORMANCE 
SAFETY AND CONTROL 
RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 
DIRECT ENERGY UTILIZATION 
GEOTHERMAL DATA AND THEORY ..........ssssessesessesees 
PROPERTIES OF MINERALS AND ROCEKS.........00+++ 
ROCK-WATER-GAS INTERACTIONS 


TIDAL POWER 
ENVIRONMENTAL ASPECTS 
TIDAL POWER PLANTS 


WIND ENERGY 

AVAILABILITY (CLIMATOLOGY) 

ECONOMICS 

WIND ENERGY ENGINEERING 
APPLICATIONS 
TURBINE DESIGN AND OPERATION ......:.00::0s00000000 
POWER CONVERSION SYSTEMS 


ELECTRIC POWER ENGINEERING 
POWER PLANTS AND POWER GENERATION...........: 
COOLING AND HEAT TRANSFER EQUIPMENT 
AND SYSTEMS 
POWER CYCLES 
WASTE-FUELED SYSTEMS 
COMPONENTS 
WASTE HEAT UTILIZATION 
ECONOMICS 


NUCLEAR POWER PLANTS 


NUCLEAR REACTOR TECHNOLOGY 


Category 

ENVIRONMENTAL ASPECTS 
THERMAL EFFLUENTS. 
NOXIOUS GAS AND PARTICULATE ABATEMENT 
AND CONTROL 
SITE SELECTION AND LAND USE. 
POWER TRANSMISSION AND DISTRIBUTION .......... 
AC SYSTEMS, EHV AND UHV. 
SUPERCONDUCTING AND CRYOGENIC 
SYSTEMS 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 

POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 

POWER REACTORS, NON-BREEDING, GRAPHITE 
MODERATED 

POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR 
UNMODERATED 

POWER REACTORS, BREEDING 

POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 

REGULATION AND LICENSING 

ECONOMICS 

CONSTRUCTION AND OPERATION 
FUEL CYCLE 
PROCESS HEAT REACTORS 


THEORY AND CALCULATION 
COMPONENTS AND ACCESSORIES 
FUEL ELEMENTS 
CONTROL SYSTEMS 
ENVIRONMENTAL ASPECTS 
SITING. 
RADIOACTIVE EFFLUENTS 
CHEMICAL AND THERMAL 
RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 
PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 
PROPULSION REACTORS 
REACTOR SAFETY 
ACCIDENT LIABILITY 


BATTERIES 
DESIGN AND DEVELOPMENT 
PERFORMANCE AND TESTING 
MATERIALS, COMPONENTS, AND AUXILIARIES .. 
APPLICATIONS 


SYSTEMS STUDIES AND TOTAL ENERGY ................. 
ECONOMICS AND SOCIOLOGY 
ENVIRONMENT, HEALTH, AND SAFETY 
ENERGY RESOURCES 
RESEARCH AND DEVELOPMENT 
NUCLEAR ENERGY 
TRANSPORT AND STORAGE 
CONSERVATION 
SUPPLY, DEMAND, AND 
POLICY, LEGISLATION, AND REGULATION ............ 
FOSSIL FUELS 
COAL 
PETROLEUM 
NATURAL GAS 
OIL SHALES AND TAR SANDS 


Category Page Page 
3020 
2986 3021 
2986 
2986 3021 
2986 3023 
2986 3023 
2986 3024 
2988 
2989 3024 
2989 
2990 
2990 
2990 3027 
2994 
2994 
2994 3029 
2995 
2996 3032 
2997 
2997 
2997 3033 
3034 
2998 
2999 3041 
3000 3041 
3042 
3000 3043 
3000 3043 
3007 3043 
3007 
3007 
3007 
3007 
3010 
3010 
3010 
3011 
3011 
3012 
3012 
3015 
3016 
3016 
3017 
3017 ENERGY MANAGEMENT AND 
3017 
3017 
3017 
3018 
3019 
3019 
3019 
3019 
3019 
3019 
3019 
3020 
3020 


CONTENTS (continued) 


Category 
ENERGY MANAGEMENT AND POLICY (continued) 
HYDROGEN AND SYNTHETIC FUELS 


ELECTRIC POWER 
ELECTRIC POWER GENERATION 
ELECTRIC POWER TRANSMISSION AND 


DISTRIBUTION 


CONSUMPTION AND UTILIZATION 


UNCONVENTIONAL SOURCES AND POWER 


DESIGN AND DEVELOPMENT 


PERFORMANCE AND TESTING... 


MATERIALS, COMPONENTS, AND AUXILIARIES .. 


DUCT ENGINEERING AND FLUID DYNAMICS 
THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


PERFORMANCE AND TESTING 


THERMIONIC CONVERTERS 
DESIGN AND DEVELOPMENT 


FUEL CELLS 


MATERIALS, COMPONENTS, AND AUXILIARIES .. 


POWER CYCLES 


BRAYTON 


RANKINE. 


ENERGY CONSERVATION, CONSUMPTION, AND 


TRANSPORTATION AND PROPULSION 
RAILWAY. 


LAND AND ROADWAY 


PIPELINE... 


INDUSTRY 
ENERGY SOURCES 


MATERIALS 


EQUIPMENT AND PROCESSES. 


WASTE HEAT UTILIZATION 


RECYCLING 


ELECTRIC POWER 


INDUSTRY. 


WASTE MANAGEMENT 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS.... 


INTERNAL COMBUSTION ENGINES 
SPARK-IGNITION 


DIESEL 


TURBINE 


STIRLING CYCLE 


RANKINE CYCLE 


ELECTRIC-POWERED SYSTEMS 


HYBRID SYSTEMS 
VEHICLE DESIGN FACTORS 


ENGINE SYSTEM. 


EMISSION CONTROL 


NITROGEN OXIDES. 


CARBON MONOXIDE 


HYDROCARBONS 


PARTICULATES 


ALTERNATIVE FUELS 


MATERIALS 


METALS AND ALLOYS 


PREPARATION AND FABRICATION. 


STRUCTURE AND PHASE STUDIES 
MECHANICAL PROPERTIES 


PHYSICAL PROPERTIES 


CORROSION AND EROSION 


RADIATION EFFECTS 


see 


Category 
PREPARATION AND FABRICATION 
STRUCTURE AND PHASE STUDIES 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
CORROSION AND EROSION 
RADIATION EFFECTS 
COMPOSITE MATERIALS 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
POLYMERS AND PLASTICS 


MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
RADIATION EFFECTS 
OTHER MATERIALS 
PREPARATION AND MANUFACTURE 
STRUCTURE AND PHASE STUDIES 
PROPERTIES 
CORROSION, EROSION, AND DEGRADATION 


CHEMISTRY 
ANALYTICAL AND SEPARATIONS CHEMISTRY 
ACTIVATION AND NUCLEAR REACTION 
PROCEDURES 
CHEMICAL PROCEDURES 
RADIOMETRIC AND RADIOCHEMICAL 
PROCEDURES 
SPECTRAL PROCEDURES 
SEPARATION PROCEDURES 
INORGANIC AND PHYSICAL CHEMISTRY 
CHEMICAL AND PHYSICOCHEMICAL 
PROPERTIES 
ISOTOPE EXCHANGE AND ISOTOPE 
SEPARATION 
ORGANIC CHEMISTRY 
CHEMICAL AND PHYSICOCHEMICAL 
PROPERTIES 
ISOTOPE EFFECTS 
ELECTROCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY AND NUCLEAR CHEMISTRY ... 
HOT-ATOM CHEMISTRY 2. 
PROPERTIES OF RADIOACTIVE MATERIALS 
RADIOISOTOPE PRODUCTION. 
COMBUSTION CHEMISTRY 


ENGINEERING 
GENERAL ENGINEERING 
FACILITIES AND EQUIPMENT 

CRYOGENIC AND SUPERCONDUCTING 
EQUIPMENT AND DEVICES 
HANDLING EQUIPMENT AND PROCEDURES 
SHIPPING CONTAINERS 
TRANSPORT AND STORAGE FACILITIES 
MINING AND DRILLING EQUIPMENT AND 
FACILITIES 
LASERS 
HEAT TRANSFER AND FLUID FLOW 
MATERIALS TESTING 
SAFETY ENGINEERING 
ELECTRONIC CIRCUITS AND DEVICES 
SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 
COMBUSTION SYSTEMS 
UNDERGROUND ENGINEERING 
MARINE ENGINEERING 


PARTICLE ACCELERATORS 
DESIGN, DEVELOPMENT, AND OPERATION 
BEAM DYNAMICS, FIELD CALCULATIONS, AND 

ION OPTICS 
AUXILIARIES AND COMPONENTS 


INSTRUMENTATION 
RADIATION INSTRUMENTATION 
GENERAL DETECTORS AND MONITORS 


Page 
3109 
3109 
3110 
3110 
3110 
3111 
3111 
3111 
— 
ua 
ENERGY CONVERSION 
3113 
ae 

3119 
— 
3122 
3124 
EXTERNAL COMBUSTION ENGINES 
3146 
CERAMICS, CERMETS, AND REFRACTORIES........... 3109 


CONTENTS (continued) 


INSTRUMENTATION (continued) 
RADIATION DOSEMETERS 


PIUCLEAR SPECTROSCOPIC INSTRUMENTATION 


HIGH ENERGY PHYSICS INSTRUMENTATION 


RADIOMETRIC INSTRUMENTS 

RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 

ELECTRONIC SYSTEMS 


MISCELLANEOUS INSTRUMENTS 


WELL LOGGING INSTRUMENTATION 
EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


NUCLEAR 
WEAPONRY. 


EXPLOSION DETECTION 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
BASIC STUDIES 


RADIOMETRIC TECHNIQUES 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 


TRANSPORT 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


SITE RESOURCE AND USE STUDIES 
REGULATIONS 


BASIC STUDIES 


RADIOMETRIC TECHNIQUES. 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


SOIL 
TERRESTRIAL ECOSYSTEMS AND FOOD 


CHAINS 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


SITE RESOURCE AND USE STUDIES 
REGULATIONS 


ENVIRONMENTAL SCIENCES, AQUATIC. 
BASIC STUDIES 


CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 


TRANSPORT 


WATER 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


SITE RESOURCE AND USE STUDIES 
REGULATIONS 


ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY 
TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 
ASSESSMENT OF ENERGY TECHNOLOGIES 
ENVIRONMENTAL IMPACT STATEMENTS 


BIOMEDICAL 
BEHAVIORAL BIOLOGY 


BIOCHEMISTRY 


TRACER TECHNIQUES 


CYTOLOGY 
TRACER TECHNIQUES 


GENETICS 


METABOLISM 


TRACER TECHNIQUES 


MEDICINE 


TRACER TECHNIQUES 


MICROBIOLOGY 


TRACER TECHNIQUES 
MORPHOLOGY 


PATHOLOGY 


TRACER TECHNIQUES 


PHYSIOLOGICAL SYSTEMS. 


PUBLIC HEALTH 


Category 
AGRICULTURE AND FOOD TECHNOLOGY 
TRACER TECHNIQUES 


BIOMEDICAL SCIENCES, APPLIED STUDIES 
RADIATION EFFECTS 
RADIATION EFFECTS ON BIOCHEMICALS 

IN VITRO 
RADIATION EFFECTS ON CELLS 
EXTERNAL SOURCE 
INTERNAL SOURCE 
RADIATION EFFECTS ON MICROORGANISMS 
BASIC STUDIES 
RADIOSTERILIZATION OF MEDICAL SUPPLIES... 
RADIATION EFFECTS ON PLANTS 
BASIC STUDIES 
RADIATION EFFECTS ON ANIMALS 
MAN 
VERTEBRATES 
INVERTEBRATES 
RADIONUCLIDE EFFECTS - INTERNAL SOURCE... 
MAN 
ANIMALS 
NUCLIDE KINETICS AND TOXICOLOGY 
MAN 
ANIMALS 
THERMAL EFFECTS 
MICROORGANISMS 
PLANTS 
INVERTEBRATES 
VERTEBRATES 
CHEMICALS METABOLISM AND TOXICITY 


OTHER ENVIRONMENTAL POLLUTANT EFFECTS 
HEALTH AND SAFETY 


GEOSCIENCES 
GEOLOGY AND HYDROLOGY 
GEOPHYSICS 

SEISMOLOGY AND TECTONICS 
MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 
MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 
GEOCHEMISTRY 
OCEANOGRAPHY. 


PHYSICS RESEARCH 
ASTROPHYSICS AND COSMOLOGY 
STARS 
SOLAR PHENOMENA 
COSMOLOGY 
PLANETARY PHENOMENA 
ATMOSPHERIC PHYSICS 
AURORAL AND IONOSPHERIC PHENOMENA 
EFFECTS OF NUCLEAR 
MAGNETOSPHERIC PHENOMENA 
ATOMIC, MOLECULAR, AND CHEMICAL PHYSICS 
BEAMS AND THEIR REACTIONS 
ATOMIC AND MOLECULAR PROPERTIES 
COLLISION PHENOMENA 
ATOMIC AND MOLECULAR THEORY 
FLUID PHYSICS 
GENERAL FLUID DYNAMICS 
PROPERTIES AND STRUCTURE OF FLUIDS 
MAGNETOHYDRODYNAMICS 
SUPERFLUIDITY 
PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 
ELECTROMAGNETIC INTERACTIONS. 
STRONG BARYON-INDUCED INTERACTIONS 
STRONG MESON-INDUCED INTERACTIONS 
PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


Category Page Page 
3147 
3195 
3195 
3196 
3197 
3198 
3198 
3201 
3201 
3201 
3202 
3202 
3202 
3203 
3160 3203 
3204 
3205 
ENVIRONMENTAL SCIENCES, TERRESTRIAL ................. 3162 3205 
3205 
s213 
3163 3213 
$203 
3213 
3215 
— 
3215 
3169 3215 
3216 
3216 
70 3217 
3217 
3217 
STUDIES 3171 3217 
3178 3219 
3219 
3219 
3193 3220 
3221 


CONTENTS (continued) 


Category 


PHYSICS RESEARCH (continued) 


GENERAL 

ELECTROMAGNETIC INTERACTIONS. 
WEAK INTERACTIONS 
STRONG INTERACTIONS, GENERAL 

STRONG INTERACTIONS, BARYON NO.=0........... 
STRONG INTERACTIONS, BARYON NO. 


QUES 
NUCLEAR REACTIONS AND SCATTERING............. 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
MOMENTS AND SPIN 
NUCLEAR REACTIONS AND SCATTERING............- 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY. 
NUCLEAR REACTIONS AND SCATTERING............. 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY....... 
NUCLEAR REACTIONS AND SCATTERING............. 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGY........ 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING............. 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS ........+1++++00000+++ 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGY....... 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS ......0.0+++++0000000 
NUCLEAR REACTIONS AND SCATTERING.......... coe 
NUCLEAR PROPERTIES AND REACTIONS, A= 150- 
189, THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY....... 
NUCLEAR PROPERTIES AND REACTIONS, A= 150- 
189, EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGY....... 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS ......0010.+000++0000+ 
NUCLEAR REACTIONS AND SCATTERING............- 
NUCLEAR PROPERTIES AND REACTIONS, A= 190- 
219, THEORETICAL 


Category 
NUCLEAR PROPERTIES AND REACTIONS, A =190- 
219, EXPERIMENTAL 
RADIOACTIVE DECAY. 
NUCLEAR REACTIONS AND 
NUCLEAR PROPERTIES AND REACTIONS, A=220 


RADIOACTIVE DECAY 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR MATTER 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
SHIELDING CALCULATIONS AND 
EXPERIMENTS 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
RADIATION PROTECTION STANDARDS 
DOSIMETRY 
SOLID STATE PHYSICS 
SUPERCONDUCTIVITY 
ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS. 
RELATIVITY AND GRAVITATION 
ELECTRICITY AND MAGNETISM 
MATHEMATICAL PHYSICS 
COMMUNICATION, EDUCATION, HISTORY, AND 


PLASMA CONFINEMENT AND 
PLASMA DIAGNOSTICS 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - THEORETICAL 
PLASMA PRODUCTION 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA 
THERMONUCLEAR POWER PLANTS 

PHYSICS AND BLANKET 
MAGNET COILS AND FIELDS 
POWER SUPPLIES AND CIRCUITRY 
COOLING SYSTEMS 
FUEL SYSTEMS 
RADIATION HAZARDS. 
POWER CONVERSION SYSTEMS 
INERTIAL CONFINEMENT SYSTEMS 
COMPONENT DEVELOPMENT AND TESTING 


Page Page 
3221 3229 
3221 3229 
3222 3229 
3222 
3229 
3229 
3229 
SCATTERING THEORY 3223 3229 
NUCLEAR PHYSICS 3223 
3224 3230 
3225 3230 
3231 
3225 3231 
3225 
3225 3231 
3225 3231 
3231 
3226 3231 
MASS, ABUNDANCE, AND BINDING ENERGV....... 3226 3231 
3226 3231 
3226 3231 
3226 3232 
3226 3232 
3226 3232 
3232 
3226 3232 
3226 3233 
3226 
3226 
3226 
MAGNETIC FUSION 3233 
3226 
3226 3233 
3226 3235 
3226 3237 
3238 
3227 3240 
MASS, ABUNDANCE, AND BINDING ENERGV........ 3227 3240 
3227 3241 
3227 3244 
3227 3245 
3246 
3228 3248 
3228 3249 
3228 3249 
3228 3250 
3228 3250 
3251 
3228 3251 
3228 GENERAL AND MISCELLANEOUS 3254 
3228 MATHEMATICS AND COMPUTERS 3254 
INFORMATION HANDLING 3256 
3229 CORPORATE  1C 
3229 
3229 
ENERGY LEVELS AND TRANSITIONS 3229 SUBJECT INDEX 81S 
NUCLEAR REACTIONS AND SCATTERING 3229 
REPORT NUMBER INDEX 247R 


STAFF OF ERDA ENERGY RESEARCH ABSTRACTS 


Editor and Production Manager 
David E. Bost 


Assistant Editor 
Lee M. Thompson 


Associate Editors 

M. Catherine Grissom 
Robert C. Kelly 
Sidney F. Lanier 
Henry D. Raleigh 
Lila B. Smith 

Charles E. Stuber 


Report Evaluators 
John H. Mitchell 
Mary H. Newman 
Ted Redmon 


Descriptive Cataloging Specialist 
J. Paul Meredith 


Subject Heading Specialist 
Dora H. Moneyhun 


Information Specialists 
P. Martin Alexander 
Dianna D. Altom 

E. Ray Bedford 

Jane G. Buchanan 

D. Lamar Cason 
David C. Cunningham 
Theodore F. Davis 
James R. Dulaney 
Stanley D. Frey 
Darrell O. Galde 
Everett J. Hoffman 
Carolyn D. Houston 
Carolyn A. Johnson 
Dona C. Keller 

Lynda H. Kern 

W. Hugh Kinser 
Lisbeth C. Lieberman 
William D. Matheny 
Betty L. McDowell 
Lorne T. Newman 
Jean F. Peckham 
Mona H. Raridon 
Julia S. Redford 
Stanley J. Rimshaw 
Jessie W. Rushing 
Robert W. Rutkowski 
Francis L. Sachs 


Corporate Author Specialist Polly C. Summers 

Clara L. Fox George H. Thoeming 
Helen L. Ward 

Helen W. White Martha C. Wilson 

Computer Processing Coordinator Publishing Coordinator 

Noboru Kawakami Charles R. Bruce 


Communication concerning the editorial policy and content of ERDA Energy Research Abstracts should be addressed to the Editor, 
ERDA Energy Research Abstracts, ERDA Technical Information Center, P. O. Box 62, Oak Ridge, Tennessee 37830. 


The Administrator of the Energy Research and Development Administration has determined that the publication of this 
periodical is necessary in the transaction of the public business required by law of this agency. Use of funds for printing this 
periodical has been approved by the Director of the Office of Management and Budget through June 30, 1978. 


Volume 2, Number 12, June 30, 1977 


ERDA ENERGY RESEARCH ABSTRACTS 


COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 29933, 29989, 30002, 30208 


28247 (ORNL—5224) Coal technology program. Quarterly pro- 
for to puted (Oak Ridge 
National Lab., Jan 1977. Contract W-7405-ENG-26. 


i covers the progress made during the 

iod July = tember 30 for the Oak Ridge National 
tory research and development projects that are carried out 

in support of the increased utilization of coal as a source of clean 
These projects are supported by the ERDA Divisions of 

Coal Conversion and Utlizaion, Fossil Demonstration Plants, Fossil 


velopment in Separations Tec 
of an In-Situ Gasification Process 


REFER ALSO TO CITATION(S) 30291 


(CONF-750346—, pp 24-28) System analysis of desulfuri- 
zation methods: a study commissioned 


by the Federal Minister for 
Schwarz, O.; Forck, B.; 


(ORNL/TM—5717) Coal technology program. Progress 
report, October 1976. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1976. Contract W-7405-ENG-26. 35p. Dep. NTIS $4.00. 

In the hy resid 


Water tests to evaluate nucleation 
potassium boiler were continued, as 
when tests begin with potassium. Work was begun on a fluidized- 
bed, le project by compil- 
© preliminary reports were com- 

‘Critical Components Ti 

i toa its Test ility. 
studies and technical support, work was continued in 


REFER ALSO TO CITATION(S) 28260, 28316 


28250 
grain fuels. W.; Peter, K.; 
H Cc. Pohl, S. (to Dr. C. Otto 
of (F.R. y 
Fine-grain fuel is carbonized at a low 
two vertically-arranged, plate-t conveyors. 
| downwardly while their back fi 
bers is controlied to maintain a narrow " 


e into a 


as for 


(NP—21687) Coke and coal chemicals in 
Ww D.C. (USA)). 1976. 34p. Bureau of Mines, 


luction of coke and coal chemicals in 1975 is summa- 

les for the U.S.A. and for the rest of the world, including 

by sate or Country and by typeof coal sed as well 
manufacture. 


hauling coke oven (Zaklady Koksownicze, 
Gilwice, Poland). Koks, Smola, Gaz; 21: No. 11, 333-337(Nov 1976). 


and interbattery 
DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 28297, 28358, 30346 


28254 (BNWL—2040-4) Process for 
sulfur compounds from low Btu fuel gases. Moore, 


> 
Usa 
a process modeling and on the Process Research Digest, A project to 
survey capabilities was initiated. A preliminary 
draft of suggested generic environmental requirements for use in 
CARBONIZATION 
fine- 
» W.; 
. US 
tween 
mental Research, and by the EPA Office of Research and Develop- = 
ment through ey aed agreement with the ERDA. The report is Mr we 
divided into the following sections: Hydrocarbonization Research 0—30 
and Residue Carbonization Projects; Su and 
perimen essure 
Coal-Solvent-Hydrogen ry up to 100 bars is maintained and a clear gas is passed countercur- 
Alkali reatly to the downward edvancement of the fuel in the gap between 
Test Facility; echnical Support, Process pre ‘fuel ron for | 
and Program Program Synthetic Fuels. chamber. Part of the gas yield is 
chambers. 9 claims, 4 drawing figures. 
PROCESSING 28251 
Washin 
The 
rized in tab) 
breakdo 
Research and Technology 7 
Lange, G. 1975. (inG 28252 Coal sorbents. Haberski, A.; Heilpern, S. (Instytut Che- 
Essen, F.R. Germany (12 Mar 1975, No. 10, 289-293(Oct 1976). (In Polish). — 
In VGB conference on power plants and the environment. During past years a technological system of power coal 
The availability of methods for the desulfurization of coal, carbonization and activation in a fluidized bed was worked out with 
lignite, heavy heating oil, and flue is reviewed and the cost aspects of the aim of obtaining deficit active carbons. In order to determine 
these methods are analyzed. Desulfurization costs are estimated as a ye conditions for designing a larger ——_— unit (about 
function of installed power and compared. (JSR) t of sorbents per year) several technological variants of the 
process were examined. A sorbent being an active carbon of medium 
class has been obtained. 
28253 Gilwice coking plant uses refractory concretes for over- 
in a recirculating fluidized bed mode. Runs RC-15 and RC-16 in the in POU). “= , 
l-atm residue carbonizer -howed very encouraging results—it ap- ; In view of the continuing shortage of conventional refractor- 
that the system may be sufficiently ‘Opecatte for material ies used for building and overhauling coke oven batteries, results are 
= ol experiments to begin. In engineering support of in-situ presented of many years experiences obtained during attempts aimed 
gasification, a two-dimensional pyrolysis gas production mechanism at easing the deficit of these materials by using substitute matter at 
assumed to explain data obtained with as-received coal samples, has their place in the form of refractory chamotte concretes and heat- 
been verified by utilizing : which were dried at 125°C isting insulating concretes. Full usability was found for these 
king industry, in particular for lining of coke oven 
pipes, coke chamber vaults, upper parts of the roof 
and removal of 
R.H.; Ham, D.G.; 
2901 
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Robertus, R.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA). Jan 1977. Contract EY-76-C-06-1830. 17p. Dep. NTIS 


of tee af the Ge 
design phase of the work to a virtual close. Minor design work 
remaining involves the air preheater, steam-CO, preheater, and 
samp! systems. Contracts were negotiated with a local firm for 
the support structure and increasing the exhaust stack 

height by 20 ft and with a Portland concern for fabrication of all 
pipe and equipment which must be alonized. The regeneration and 
extraction columns and trace heaters for which orders were placed 
earlier were received in good condition. In addition the Spectra 
Physics SP-4000 Central (integrator), SP-4050 Printer- 
Plotter, and two SP-4020 Data Interface Units to be utilized in 
control of gas chromatographs have been received. A theoretical 
analysis of the effect of an increase in pressure to 20 atm on the 
number of extraction and regeneration stages required is in progress. 
This process has so much flexibility in choice of salt composition and 
flow that little if any change in staging seems indicated. The com- 
plexity of this project has made it necessary to have recourse to 
planning techniques for effective management. A Precedence Dia- 
has been constructed to assist in control of scheduled work. 
Sertain complex tasks identified in the Precedence Diagram have 
been diagrammed in greater detail by means of PERT techniques. 


Numerous minor tasks, ¢.g.,preparation of bid packages, supervision 


of contract awards, p —— of numerous procurement 

orders apa nuts, bolts, small hardware), equipment 

tion, ite preparation were completed. 

286255 yore Feasibility study of pre-combustion coal 
chemical comminution. Interim 


cleaning September— 
December 1975. Datta, R.S.; Howard, P.H. (Syracuse Univ. Re- 
search a os N.Y. (USA)). Jan 1976. Contract E(49-18)-1777. 12p. 
Dep. NTIS $3.50. 

pressure with the time required diminishing as temperature and 
pressure are increased. Thus there is an indication that process costs 
can be optimized by careful selection of plant operating conditions. 
Exposure of coal to NHs gas does comminute the coal and liberate 
since it promises to e the chemical comminution process more 
attractive economically. By varying exposure time, temperature, and 
pressure, and NHs concentration, some degree of control over the 
comminution process can be exercised. 


28256 (IS-ICP—33) Devolatilization and desulfurization of Iowa 
coal. Huang, E.T.K. (Iowa State Univ. of Science and ve 4 
Ames (USA). Ener; A —— Resources Research Inst.). 

1976. 177p. Dep. 


The possibility of removing S from Iowa coal by gas treat- 
ment to produce a clean power station fuel was studied. Two major 
reactions are of interest to the process, devolatilization and desulfuri- 
zation. The devolatilization reaction was studied in Nz atmospheres. 
At constant temperature it showed three reaction stages. A kinetic 
model was proposed to predict weight loss d constant-rate 
heating. The desulfurization reaction was studied in Nz, He, and a 6 
percent O.—94 t Nz mixture. The raw coal contained about 
6.3 percent S, organic and half inorganic while the deashed coal 
coutained 5.4 percent S, ees eee. In general, the S reduction 
increased with temperature and holding time. Some inorganic S was 
transformed into organic S during the treatment in each of the gas 
atmospheres. The fraction of inorganic S transformed into organic S 
and the fractions of organic and inorganic S released as gases were 
calculated for the different treatment conditions. The rate-control- 
ling mechanism for desulfurization in different gas atmospheres was 
also investigated. The most attractive desulfurization process utiliz- 


ing gas treatment is one that begins with a 
remove most of the inor, ie and ash wonld be toowed by 


utilized as a fuel gas. (EJH) 


28257 Method of desulfurizing coal. Chia, T.Y. US Patent 
3,988,120. 26 Oct 1976. Priority date 9 May 1974, Japan. 10p. 
A method of desulfurizing hi, sulfur low grade coal by 
bonded with polar groups, thereby providing low 
L7¢ no drawings. 


Desulfurization of high sulfur fuels during combustion. 
ms ae 33. US Patent 3,989,010. 2 Nov 1976. Filed date 23 Oct 1975. 


A simplified and continuous process for the removal of sulfur 
compounds and other impurities such as silicates from high sulfur 
coal or fuel ol during combustion ina molten sal bath containing 
collector which reacts with the sulfur and other impurities. S 
and silicate impurities together with other by-products are removed 

the soluble salts may be regenerated and recycled continuously. Flue 


ERA VOL. 2, NO. 12 


gases are recycled through the molten salt bath for sulfur-free 
emission to the atmosphere. 23 claims, 3 drawing figures. 


28259 Purification of coke oven gas with production of sulfuric 
acid and ammonium sulfate. ED. US Patent 3,993,730. 23 
Nov 1976. Filed date 30 Jan _— 12p. 

A continuous ae which has the primary 

He FCN, and (CN): from the subj 

of prod (NH4) 
tar and other condensible vapors, H2S, HCN, and (CN) 
together with small volumes of gas from the ammonia still of the 
system, and gas from a system H2SO, plant, is contacted in a single 

¢ reaction chamber in the presence, if need be, of a tar 

solvent, additional NHs, and the reagent Fe(OH), which itself is a 
product of a concurrent reaction between NHs and FeSQ,. The 
unpurified gas mixture’s condensible vapors are largely prevented 
from by maintaining a steady, elevated temperature, 
while the mixture is essentially freed of HCN, (CN), NHs, and HaS 
in the reactor before the gas mixture passes through a primary gas 
cooler. The gas then passes through a benzene, toluene, and xylene 
absorber before being pressurized and distributed. The spent reaction 
chamber ent is separated to produce tar and solvent; (NH)2SO,, 
solution, iron precipitates. Sulfur dioxide released by the iron 
oxide production process is used to produce HzSO,, which in turn is 
to produce FeSO, for use in preparation of thereaction chamber 
reagent. 11 claims, 1 figure. 


28260 Combination coal deashing and coking process. Bull, W.C.; 
Bullo’ V.L. (to Gulf Oil Corp.). US Patent 3,997,422. 14 Dec 
1976. Filed date 20 Jun 1975. 20p. 
process in which raw coal is converted to deashed solid and liq 
coal is passed to a delayed coker. The coker operates at a higher 
temperature than is employed in the solvent deashing process and 
produces deashed coke, liquid hydr us material including 
solvent boiling range liquid and hydrogen-containing gas. The hy- 
drogen produced in the coker is derived from hydrogen which was 
consumed in the and can also include 
'ydrogen contained in the raw coal vent boiling range liquid 
and hydrogen produced in the coker are recycled to the solvent 
req in the deashing step, step is operated to 
— only a portion of its DS. liquid solvent requirement, 
thereby conserving hydrogen. 12 claims, 7 drawing figures. 


28261 Method for the removal of naphthalene from coke oven 
gas. Grosick, H.A. (to Koppers Co., Inc.). US Patent 4,001,347. 4 
Jan 1977. Filed date 7 Mar 1974. 4p. 
A method for decreasing the naphthalene concentration in 
debenzolized light oil for greater naphthalene removal comprises 
and oil bled from a 
napht scrubber or oil type final cooler to a level above the 


28262 Gas desulfurization. Wheelock, K.S.; G.R. (to 
Exxon Research and Engi hoes US Petes 4008720 11 Jan 


steam-treated support composited with a rare earth compo- 
nent. Presteaming the support lowers the amount of rare earth metal 


HYDROGENATION 
REFER ALSO TO CITATION(S) 28273, 28292, 28310 


coal and oil shales by advanced ee 
July—September 1976. Sullivan, R.F. (Chevron Researc'! 


Hydrogen sulfide and its precursors can be selectively sorbed 
from gas streams containing the same by contacting the gas stream at 
elevated temperatures with a regenerable sorbent comprising a 
component needed to = a given activity level : hydrogen 
sulfide removal. Subsequent to sorption, the sorbent yes may 
be desorbed and regenerated by treatment with steam ( rption) 
and an oxidizing gas pappeeeien. The sorbent capacity may be 
increased by the use of alkali or alkaline earth metal components as 
promoters. A preferred sorbent ——— lanthanum composited 
with presteamed alumina. 17 claims, 1 drawing figure. 

The aot ive of this program is to determine the feasibility 
and estimate economics of hydroprocessing four synthetic fuels 
to distillate fuels, including high octane gasoline, using presently 
available technology. The feedstocks include three adduien 
synthetic crudes and shale oil. The first feedstock is Paraho crude 
shale oil, produced in the indirect-heated mode. The feed was 
received less than three weeks before the end of the quarter. The 


JUNE 30, 1977 


work to date consists of analyses of the shale 
incomplete. However, there is no reason to believe 


determine 
oil feed for hydrofining. 


hydrogenation. Malecki, B. (Glowny Instytut Gornictwa, Kato’ 
Heong Koks, Smola, Gaz; 21: No. 11, 321-326(Nov 1976). (in (in 


During the hydrogenation of coal and its products a certain 
The aim of this work was to determine the 
reaction heat of coal extracts and of liquid products of hydrogena- 
tion. The calculation was carried out based on the mass balance of 
the hydrogenation process and on the heat combustion value of 
substrates and products in accordance with the law of constant heat 
summation. ye re was carried out in a large scale 
laboratory apparatus d i in Mini titute 


process 
gen and on the decrease of oxygen amount in the product itself. 


— Process for the conversion of carbonaceous materials. 
ment US Mclivried, H.G. (to Gulf Research and Develop- 

— ). US Patent 3,997,426. 14 Dec 1976. Filed date 10 Apr 
>. 


28266 Hydrogenative treatment of coal. Urquhart, D.B. (to Coal 
Industry (Patents) Ltd.). US Patent 3,997,424. "la Dec 1976. Priority 
Great Britain and Northern 
Ireland (UK). 8p. 

The invention relates to the hydrogenative treatment of coals 


GASIFICATION 


REFER ALSO TO CITATION(S) 28256, 28306, 28310, 28436, 
28446, 28747, 28803, 28804, 28819, 29058, 29990, 30282, 30306 


286267 (CONF-751194—, pp 11-64) -y 4 of ceramics in energy 
ERDA/NSF workshop: ceramics for 


energy applications. 
Wachtman, J.B. Jr.; Schneider, S.J.; — A.D. (National 
Bureau of Standards, Gaithersburg, MD) 1 975. 


F Proceedings Co- 
ss © Ohio, United States of “of America (USA) Nov 1975). 
Workshop proceedings applica- 


on ceramics for energy 


83-106) Erosion behavior of ceram- 
DO M. (National Bureau of Standards, Washington, 


fe 
tumbus, Ohio, United ‘States of America 1975, 
orkshop proceedings on om for energy applica- 


it of erosion resistant refractories for coal 


the petrochemical industry are described. Then, 
study erosion in 


28269 os” ee pp 141-152) Ceramics in coal conver- 
sion. Schorr, J.R. 197. 


An overview of the coal conversion environments in which 
ceramic materials play an important role is presented. 
takes a cumbersome-to-use, dirty, solid fuel and transforms it into a 
convenient gaseous fuel or synthetic gas. uefaction usually in- 
volves the addition of a small percentage of hydro; to the coal 
structure during its conversion into a clean, liquid uel. In both of 
these processes, a portion of the heating value of the coal is expend- 
ed to accomplish the conversion into a clean fuel. Of these two 
processes, gasification provides the harsher and more 
environment. The emphasis is directed at gasification. Liquefaction 
does pose some wear problems and these are discussed. is a 
wide variety of coal conversion processes under development. A 
recent listing described over 100 gasification and liquefaction pro- 
cesses known to be under active development. It is not possible to 
describe all of these, but a few major processes under development 
in the United States which have feathad the pilot plant stage are 
highlighted in order that a better understanding can exist as to how 
ceramic materials are important in the development and commercial- 
ization of these processes. 


28270 (CONF-751194—, pp 153-203) Requirements for ceramics 
in coal gasification processes. Bakker, W.T. (Energy Research and 
Development Administration, Washington, DC); Crowley, M.S. 


1975. 

rom Proceedings on ceramics fi ications; Co- 
Ohio, United States of Nov 1975). 
; In Workshop proceedings on ceramics for energy applica- 


Refractory applications in petrochemical processes, blast fur- 
corrosion reactions are examined along with slag corrosion, abrasion 
by high velocity ~~ en streams, hot spots, and acid conden- 
sates. Future materials research requirements are outlined. (JRD) 


28271 (CONF-760602—, pp 7-25) Evaluation of factors that 
affect the genesis and disposition of constituents in coal gasification. 


D.K. 1976. 
rom Symposium on omeine strategy and characterization 
of potential emissions from syn production; Austin, Texas, 
United States of America (USA) 
In Sampling strategy and c 
sions from s 1 production. 
Coal gasification is a complex conversion process when all of 
the constituents in the coal are considered. A wide of coal 


differen 


of potential emis- 


. A variety of options is availab! 
treatment of the gas stream before upgrading it to pipeline 
quality. Because of the number of processing options open, it is 
le that no two coal ification plants utilize identical 
in the future. data acquisition and analysis system 
individual facility, therefore, must be specifically engi- 


(CONF-761026—3) Welding problems in coal conversion 
systems. Slaughter, G.M.; Cox, T.B. (Oak Ridge National Lab., 
sm‘ (USA)). 1976. Contract W-7405-ENG-26. 6p. Dep. NTIS 


rom Meeting of IMOG sw on ing; Li 
California, United of America (OSAS (5 On 976). 
are presented for the of 
i the onitical 


and fabrication of these vessels present many c 
of corrosion problems that will be encountered. 


28273 (FE—1221-145) from coal-hydrogenation 
(IGT hydrogasification process). Project. 8907 final report, August 
1972—June 1976. (Institute of Gas Technology, Chicago, Til. 
> 1976. Contract E(49-18)-1221. 15ip. NTIS $6.75. 

This report covers the period from July 1 5 to June 1976 
and describes the work carried out under ERDA Contract No. E(49- 
18)-1221. This contract is a continuation of earlier —t Contracts 
Nos. 14-32-0001-1221 and 14-01-0001-381, 381(1), and 381(2). The 
overall objective of this project is the development of an economi- 
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oil. Results are From Proceedings on ceramics for energy lications; Co- 
that this shale oil lumbus, Ohio, United States of America (USA) (24 Nov 1975). 

18 atypical 0} shale oul prepared by the indirect-heated mode In Workshop proceedings on ceramics for energy applica- 

of retorting. Currently available technology is being studied to tions. 

ing) of . carbonaceous materials, in particular ; the hydrogena- 

tion of coal slurries. The process comprises passing a slurry com- 

poued of solid carbonaceous material and solvent, together with ons. 

drogen, through the void spaces of a fixed catalyst bed wherein 

——— is within defined critical limits. 12 claims, 7 

of which, at the reaction temperature, is above its critical tempera- 

ture so that the reaction products are extracted in the gaseous phase 

and are thereafter recovered from said phase after separation from 

the solid residue within the reaction chamber. 7 claims, no drawings. 

a t processing and will result in different concentrations of 
minor constituents in the effluents. A wide range of coal gasifier 
configurations is available and the gasifier will affect the genesis and 

of minor and trace. species in the system. The coal 
gasifiers may operate at pressures from near atmospheric to over 70 
atmospheres; temperatures may range from 800 to 3000°F; many 
different contacting modes are possible and various additives within 
the gasifier may further modify the compositions of various streams 
within the systems. A third major factor affecting the disposition of 
species in coal gasification is the design of the gas purification 

tions. 

gay of ceramics in coal gasification, coal liquefac- 

tion, MHD, and fuel cells are considered. The performance of 

ceramics in ne sages involved in coal liquefaction and gasification 

is evaluated along with their use in MHD system components. The aowee- 

state of the art in MHD is reviewed and ceramic selection criteria 

are discussed. — of ceramics in electrochemical conver- 

sion systems as re! to fuel cells and batteries are examined with 

emphasis on solid electrolytes. (JRD) 

mponents in tne 
be the gasifiers, which will be heavy-walled pressure vessels. The 
The developmen because (EJH) 
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cally attractive process for ucing pipeline gas from coal to 
Ame natural gas sup} phos Thee The immediate objective in the 
design, construction, and operation of a large oy pilot plant is 
tain scale-up data and Se. e first portion is 
devoted to the Hyges Process and second to the Ash Agglomer- 
ation Process. Most of the report consists of appendices devoted to 
results of these experiments and to — studies. Tests 38—54 on 
the Hygas Process are described in detail. 


28274 (FE—1513-50) Safes Bove: Burner Gasification Pro- 
cess. Design, installation, and operation of a 25-ton-a-day Process 
Development Unit. 


report, July—September 1976. Adams, 
R.R.; Corder, W.C. (Battelle Columbus Labs., Ohio (USA)). Nov 
1976. Contract EX-76-C-01-1513. 19p. 


. NTIS $3.50. 

Work on the installation of the Process Development Unit 
(PDU) as well as on the completion of the commissioning of the 
individual systems and on the initial start-up operations is presented. 
Construction of the PDU is considered to be complete. individ- 
ual systems have been commissioned and most have been operated 
for extended periods for the combined purposes of operator training 
and to permit identification and correction of any inherent system 
weaknesses. Heat-up of the refractories in the burner and gasifier has 
been completed in accordance with the manufacturer’s recommenda- 
tions. Relatively stable circulation of solids in the system has been 
achieved and the initial tests have demonstrated that the system has 
been designed with sufficient flexibility to permit cold fluidization 
and solids circulation. 


28275 (FE—1749-8) Materials research for clean utilization of 
Quarterly progress report, July 1976. Schneider, S.J. (National 
Bureau of Standards, W: D.C. (USA). Inst. for Materials 
Research). 1976. Contract E(49-18)-1749. AR. NTIS $4.50. 
Coal ication processes require the and contain- 
ment of corrosive gases and liquids om temperature and pres- 
sures, and also the handling of flowing particles in this environ- 
ment. These severe environments cause materials failures which 
inhibit successful and long-time operation of the gasification systems. 
The project will entail investigations on the wear, corrosion, chemi- 
cal degradation, fracture, and deformation processes which lead to 
the breakdown of metals and ceramics currently being utilized in 
pilot plants (and suffering failures). Studies will also be carried out 
on new candidate materials considered for improved performance. 
os emphasis will co devoted to the development of test meth- 
ods, especially short-time procedures, to evaluate the pe tego yd of 
on wear, impact erosion, stress 
slow crack growth and chemical degradation of Failure 
analysis of gasifier com ts, both metal and ceramic, will be 


sppropriat action to be taken All studies will be correlated with 
id inspections and failure analysis on in-service materials. Active 
consultation and proposal review services to ERDA and associated 
contractors will be provided. 


28276 (FE—1765-21) High temperature gas turbine engine com- 
ponent materials testing program: Task I. Quarterly technical progress 
cea 5, June 28—September 30, 1976. Cutrone, M.B. yma 
Electric Co., Schenectady, N.Y. (USA). Gas Turbine Products 
Div.). 15 Oct 1976. 
testing started in doped creosote as a 
synthesized coal-derived liquid fuel. tei hours of testing 
were completed without delay. Diagnostic testing confirmed the 
overheating by showing cualena liner temperatures of approxi- 
mately 2100°F. Radiation pyrometer measurements in the turbine 
simulator reveal an extremely radiant flame with radiation pyro- 
distillate fuel. Overheated components were repaired, the combustor 
liner modified to improve cooling and testing was resumed with 
nominal 100-hr test run. A 
total of 149 hr of low-Btu gas initial was completed at the 
Py pees Energy Research Center C). Visual examination 
of the nozzle sector, IN 738 tab and nozzle cooled pin specimens 
relatively mild combustion environment with the C produced 
These data demonstrate that K2SO,, in combination 
with NaaSO,, i is more aggressive than ber ne alone. Also, with few 


mole 
General Electric CR and at tie turbine 


in process. 

methanation of coal-derived gases. technical pro- 
report, duly 23 1976 ~Ocaber 2, 1976, en. 


Young Univ., 6 Nov 1976. Contract 
'6-C-01-1790. 48p. Dep. NTI 
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Accomplishments during the sixth quarter of inv of 
new pellet- and monolithic-supported aon catalysts for ee 
of coal synthesis gas are presented. Alumina Co (20 wt 
percent metal loadin; oading), Ni-MoOs (20 percent), and several Ni/ 


AlOs/monolith samples (10 and 20 percent) were prepared. Hydro- 
og adsorption data were obtained for alumina-sup; Co, Ni- 
00s, Ni-Ru, Ni-Rh, Ni-Pt, and Ni-Co before and exposure to 


10 pM H2S and for 2 fresh monolithic-supported Ni catalysts. 
erential activity tests were conducted for pellet-supported Co, 
Ni-MoOs, Ni-Ru, and Ni-Rh (before and after poisoning) and for 
three monolithic Ni catalysts at 225 and 250°C, 20.5 psia, and a space 
velocity of 30,000 hr~*. Conversion vs. temperature studies were 
conducted on pellet-supported Ni and Co catalysts in the absence 
space velocities. A test to measure effects deposition was 
conducted for 3 percent Ni/AlLOs. 


28278 (FE—2204-8) High I flux coal gasifier. 


technical progress report, May 6—August 1976. (Bell Aerospace 
Textron, Buffalo, N.Y. (USA)). 1976. Contract EX-76-C-01-2204. 
sand f using a High Mass Flux gasifier 

easibility of using a Hi ux i 
than or equal to 20,000 a ft) for generating low if 
using a reactant combination of coal/air, is being explored. 
technical progress during the second reporting period of the ei 
month program is summarized. Test facility checkout and cali 
tions were completed. A gasifier initiation sequence a solid 
grain propellant charge was defined and demonstrated. Performance 
evaluation tests for different injector configurations, over a range of 
air/coal mixture ratios, were initiated. Five injector configurations 
were evaluated during the reporting period. 


28279 (FE—2210-4) Study of heat transfer 
vessel walls. 


Quarterly progress report, June—August 
1976. Schorr, J.R. (Battelle Columbus Labs., a pani 1976. 
Contract E(49-18)-2210. 41p. Dep. NTIS $4.00. 
A program to evaluate heat transfer 
A review of technical literature on heat vnc hasbeen nae 
flow is contin’ Wor! 
computer model for pe Mg it transfer in refractories. A 
sure the influence of several heat transfer parameters. 


28280 (FE—2240-10) Carbon formation in methanators. Final 
report. Series No. I: E-8. Whalen, M.J. (Braun (C.F.) and Co., 
Ben NTIS $4.00 Calif. (USA)). Jul 1976. Contract E(49-18)-2240. 44p. 
of C in the methanation reactor. Carbon deposits can deactivate 
catalysts, plug reactors, and reduce efficiency of C conversion. 
Carbon ition isotherms for ideal hite and non-ideal C in 
pe gaseous CO, Hz, CH,, , and H2O were calculat- 
and com for the range 600 to 1200°F and for pressures from 
graphite in favor of non-ideal C are advan’ us since oe pores 
operation over a wider e of conditions. For either type of C the 
ee formation can be regarded as a function 
five variables - tem; Pp i 
H, and O in the gas. 
recommended that d dry 


before C formation occurs. Experience in such ts will 
whether any modifications be made in present 


of light 
1, 1976—October 31, 1916 MP CE (Texas 
al and Mechanical Univ., College _ (USA). Dept. of Chemis- 
try). Nov 1976. 15p. Dep. NTIS $3. 
Suii hove tase for of 
alkali and transition metal-graphite catalysts. These involve thermal 
treatment in vacuo at 300 to 400°C of a ite-transition 


nary ytic testing of sodium and jum 
Fischer-Tropsch synthesis at 300°C and at atmosp! pressure 
reveals behavior quite unlike that exhibited by conventional support- 


through refractory 

conducted as ure rom | ers com- 
ial CONCEP Gesizns. 
28281 2467-1) Transition metal-graphite catalysts for pro 

K2SO, in deposits containin 
metal MIAtuUres LO alic< interCaiauon ine mecta! niorice 
followed by reduction with alkali metal in vacuo at 250 to 300°C, 
—_ removal of excess alkali metal : distillation. Prelimi- 
ed transition catalysts. Notable differences include a complete 
absence of carbon dioxide from the reaction product in all cases, 
and, in the case of potassium graphite, exclusive confinement of 
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Faction of the carbon C,—C; paraffins. In addition, a considerable 
of the carbon monoxide reactant that is admitted to a fresh 
feet Sony" iat it the overall reaction rate. 


28282 (PERC/RI—77/1) Statistical analysis and linear pro- 

SYNTHANE process. Pukanic, G.W.; Haynes, W.P.; Schehl, R.R. 

CUSAY’ Administration, Pittsb urgh, Pa. 

My es Energy Research Center). Jan 1977. 28p. Dep. 
A statistical analysi 
ion of Illinois No. 6 coal in the SYNTHANE 


‘programming model 
problem of maximizing make gas produc- 
+ He + CH), subject to a number of specified constraints. 
was formulated primarily to demonstrate the application 


techniq edge ofthe regression equations corel 


vement in make gas prod 


Gas industry in East Germany. Gas, Wasser, Waerme; 29: 
6, 200-201un (in German). 
General report of 


gasification 
1, 2. Biba, V.: Klose, E.; Malecha, J.; Macak, J. (Chem. 
Hochsch. sip 1, 28-32, 71-75(Feb 1976). 


Hand, 
8 Jul 1976. German). 
1 fig. Available from Patentamt, Muenchen (FRG). 


is the 
consumption, which i due tthe fact tha the 
carbonaceous material is 


28288 Technology and economics of coal 
MLM. (British Columbia Research, Vancouver). 
54: No. 5, 413-420(Oct 1976). 
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en an sea paying 
ler process (n pressure, 
fares aie process (normal pressure, entrained). Fixed b 


and 


3,985, _ 12 Oct 1976. Filed date 26 Jun 1975. 6p. 

In addition to introducing steam and/or oxygen in the heated 
airblast through the tuyeres of a conventional blast furnace to 

iron which has been withdrawn from the blast furnace into a 


and the capture of resultant 
3,987,852. 26 Oct 1976. Filed date 6 Oct 1975. 12p. 

A method of in situ gasification of coal includes the steps of 
releasing reactant materials in a coal bed in a manner such that the 

atures and pressures whereby the incomplete 
ae aft coal is effectively controlled. In one preferred 
form of the method, the heat generated from the combusted materi- 
can be converted to other forms of energy separately from the 
recovered gas. 4 claims, 3 figures. 


28291 Appraisal of coal suitability for gasification. 
(Instytut Energochemii Wegla i Fizykochemii 
ara Koks, Smola, Gaz; 21: No. 11, 317-321(Nov 1976). (In 


have to be taken into consideration when the suitability of 
this fuel for the gasification process. Attention is being drawn in 
particular to the correlation that exists between selected coal proper- 
ties and the process parameters. The influence of these on 
the generators and operating conditions is also 
28292 coll a fluidized bed. Porada, S. 
Energochemii Wegla i Fizykochemii Sorbentow AGH, 
). Koks, Smola, Gaz; 21: No. 11, 338-341(Nov 1976). (In 
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which 
ucer 
jure, 
) and 
and 
and 
°C). 
en system is suitable for cation of any . Low- 
calorie gas (approximately 150 Btu/scf) can be produced by the es 
roducer, Lurgi and Winkler processes; medium- (approximately 
roximately 950 Btu/scf) gas by any 
otzek processes are preferred process- 
- - west followed by 
wes correlating medium- and high-caloric gas costs. The costs of gas production 
with tables from coal are mainly dependent on the efficiency of the gasification 
reactant feedrates, temperature, pressure, and additive effects. From 
develo 
tion ( 
of linear 
TO; 
cess a kn 
ing the various p show that high : 
linear rogramming mode t average gasifier tem Dal aut Sd tO Dasic 
ture, high pressure, moderately low steam feed rate, and a moderate oxygen furnace for he pace of producing large oinnen of 
coal feed rate favor maximum ai ee a The blast furnace gasses can be combined with the gasses 
ection from the reactor to provide a clean burning fuel for use in power 
, plants and the like or the serra from the reactor can be utilized 
directly in fuel-cell technology. The resulting iron oxides ( tite, 
etc.) which result from the pig iron-steam reaction om tn be 
recycled through the blast furnace. 
ity, and other less expensive sources is followed by 
SS natural gas production data. Organization of supply is briefly 28290 Method of and apparatus for in situ_gasification of coal 
described. 
28284 Burn-off effects on strength properties of BFL-formed and 
conventional blast furnace coke. Beyer, H.D. Glueckauf-Forschungsh.; 
36: No. 4, 148-155(Aug 1975). ———. 
Test methods are descri and apparatus for partial gasifica- 
tion analyzed. Abrasion strength determination is explained, and 
results concerning use of formed coke are discussed. Tables, dia- 
grams, curves, and plates show procedures and results. 10 refs. 
28285 Is coal gasification the answer. Eng. J. (Montreal); 59: No. 
1, 20-25(1976). 
A new momentum is building up to have Alberta's coal 
reserves exploited both as a thermal energy source for electricity 
generation and as an economic alternative to petroleum and natural 
gas in those fuel and feedstock applications normally associated with 
gaseous or liquid hydrocarbons. 
De of solid-type fuels. ; model makes it possible to 
ibe quantitatively the static response of the = gemmene. The 
partial processes taking place in the pressure-type uretor require 
the of of of of Polish) 
matter energy. Calculations wi a model resulted in Advantages are presented of pressure coal gasification pro- 
entiefactory agrecment with operational values. 21 refs. cesses in a fluidized bed. Vapor-oxygen gasification is being charac- 
of water and from terized as well as hydrogasification. Bi-gas, Synthane, and — 
Patent methods being examples of implementing these processes are also 
discussed. 

28293 Gasification of ash containing carbonaceous solids. Seglin, 
process — L. (to COGAS Development Co.). US Patent 3,993,583. 23 Nov 
coal with steam and oxygen. The device is to improve the energy 1976. ——— 17 as 6p. thesi in a fluidized bed f 
utilization efficiency of the gasification system to a considerab process of making synthesis gas in a flui om 
degree as well as to regain the humidity contained in the solid carbon and steam, wherein a recirculating stream of carbon from the 
carbonaceous starting material and to lead it back in a cycle. bed is heated externally of the bed with combustion gases derived by 
Furthermore, the intrinsic heat of the synthesis gas is to be utilized burning carbonaceous solids taken from the bed, using all the fines 
efficiently and the latent working energy is to be gained from the separated from the synthesis gas withdrawn above the fluidized bed, 
synthesis gas flow. To apply the device in connection with the and such additional carbon from the bed as is necessary to make up 
synthesis gas production method brings the advantage of gaining the the required heat balance, the ash content of the bed is maintained 
water necessary for the coal capely fom wet bopwe onal or 2 cael near feed levels by drawing char from the bed, fractionating it to 
starting material which is predominant in the Western States of the obtain an ash-rich fraction and an ash-poor fraction, returning the 
USA since in these regions only few supplies of surface water are SSS ee ae sending the ash-rich fraction to 

7 the combustor. 3 claims, | figure. 

so 28294 Method of discharging residues from a pressurized gasifi- 
method cation chamber. Schweimanns, H.R.; Dutz, K.H. (to Shell Interna- 
7 tional Research Maatschappij B.V..). US Patent 3,994,702. 30 Nov 
; 1976. Priority date 21 Nov 1974, German, Federal Republic of (F.R. 

Can. J. Chem. Eng.; A method is described of discharging residues ating Som 
gasification of fuel in a chamber filled in a lower portion thereof 
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with water and having a gas cushion at high ure above the 
water level, in which the residues accumulating in the chamber are 
discharged through a sluicing container connected to the lower end 
of the chamber and conveyor means connected to the sluicing 
chamber. 11 claims, 3 drawing figures. 


28295 Methanation catalyst and process of using the same. Betta, 
R.A.D.; Piken, A.G.; Shelef, M. (to Ford Motor Co.). US Patent 
4,002,658. 11 Jan 1977. Filed date 1 May 1975. 4p. 

This application teaches a methanation catalyst in which 
nickel is employed on a zirconium oxide substrate. This catalyst may 
be used in a methanation process in which the feed gases to the 
process contain between out 10 to 100 ppM of sulfur. 2 claims, no 
drawings. 


28296 Production of water gas. Soo, S.L. (to Univ. of Illinois 
Foundation). US Patent 4,004,896. 25 Jan 1977. Filed date 21 Nov 
1974. 1 

_ such as coal, is reacted with excess steam 
in an amount of about 2 to 10 times the amount necessary for 
complete reaction with the carbon source so that the steam reactant 
is the only source of heat necessary to supply the entire heat of 
reaction. The steam is superheated in a te vessel in such a 
manner that it does not contain oxygen, nitrogen, or combustion 
products so that pollutant gases are not found in the reaction 
oxygen in the reactor. 18 claims, 4 figures. 


28297 Converting solid fuels to gaseous and liquid fuels. Leas, 
A.M. US Patent 4,007,108. 8 Feb 1977. Filed date 2 Jun 1975. 8p. 

A method is described for the production of desulfurized 
liquid and gaseous fuels from coal utilizing a cobalt catalyst. 13 
claims, 2 figures. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 28267, 28269, 28276, 28297, 
28803, 28804 


28298 (CONF-751194—, pp 275-308) Observations on the be- 
and for hard materials in systems. 


havior 
—s L.G.; Wright, J.G.; Mueller, J.T. 1975. 
From Proceedings on ceramics for energy lications; Co- 
lumbus, Ohio, United States of America (USA) Nov 1975). 
In Workshop proceedings on ceramics for energy applica- 


Requirements for materials used in coal liquefaction systems 
are reviewed. Process operating conditions are discussed along with 
materials, selection, equipment quality control, and materials surface 
finish. (SRD) 

28299 (CONF-760602—, pp 26-42) Review of coal liquefaction 
research work in the United States (coal development and 
regulation). Wolk, R.H. 1976. 

From Symposium on sampling strategy and characterization 
of potential emissions from synfuel production; Austin, Texas, 
United of America (6 Jun 

g strategy cl potential emis- 

Research and development work in the field of coal liquefac- 
tion is now expanding at an ever increasing rate in the United States. 
Processes that have been investigated in bench-scale units and pro- 
cess development units during the last 15 years will soon be investi- 
day in large pilot plants processing hundreds of tons of coal per 

New approaches are being scrutinized on a smaller scale in 
ratory and bench-scale tests. Improved analytical techniques 
reactions that are occurring. In 1 with this effort there has 
been an —— on the part of those charged with | op 
environmental regulations that obviously a myriad o! 
tions must be generated. Various studies have been carried =? to 
determine if environmentally harmful materials will be emitted and 
in what concentration from the a of the future. 
Since probably only one or perhaps two liquefaction processes will 
ultimately be may be somewhat prema- 


ture. 


28300 (FE— 1544-30) H-Coal integrated laboratory 
studies. Quarterly report, July 2, 1976—September 30, 1976. (Hydro- 
carbon Research, Inc., Morristown, N.J. (USA)). 1976. Contract 
E(49-18)-1544. 27p. Dep. NTIS $4.00 

Test runs on the PDU 6” model using kerosene and nitrogen 
with both tubular and H-Oil cup 
the tubular design. At a total ebullating flow of 46 gpm/ft? (38 
recycle + 8 feed and at a gas velocity of 0.25 ft/sec, the tubular cup 
has an indicated recycle suction density of 0.6 cc and the 24” 
deny cup With on of reactor shows a 


—— value of 0.1 gms/cc. Construction of the Pilot Plant 
Flow Model is underway and all major equipment items have 
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been ordered. A CPM schedule indicates that testing will start on or 
about January 6, 1977. The PDU catalyst replacement system is 
being redesigned to it remote valve operation. An additional 
section is planned for the external separator to permit operation at 
lower resi times and higher liquid velocities. 
28301 (FE—1743-30) Zine chloride coal liquefaction 
Struck, R.T.; Zielke, C.W.; Gorin, E. (Conoco Coal Development 
Co., Library, Pa. (USA). Research Div.). 1 Nov 1976. Contract 
B(49-18).1743, 18p. Dep. NTIS $3.50. 
The process is described briefly, and the historical dev 

ment is presented. A representative flowsheet is included. A 

regeneration it catalyst is descri Areas - 
ther demonstration “aoe large-scale use are outlined. (EJH) 


(FE—1789-1) a concept design project: capital cost 
validation. (Army Engineer Div., ae Ala. (USA)). 1976. 
Contract E(49-18)-1789. 16p. Dep. NTIS $3. 

The U.S. Army Engineer Division, *Fluntsville (USAEDH) 
has reviewed, validated and updated a capital cost estimate of the 
COED coal conversion process prepared by R.M. Parsons Co. in 
1975. This facility was designed to have a feed rate of 25000 TPD of 
clean coal and produce about 28000 bbi/day of synthetic crude oil 
and 830 mw a power. Results of the USAEDM estimate showed a 
fixed capital cost of $863.0 million which is 15.8 percent less than the 
Parsons estimate of $999.3 million (both estimates based on Ist 
quarter 1974 dollars). This difference is practically within the overall 
confidence limits of +- 15 percent estimated by USAEDH. Escala- 
tion of the USAEDH estimate to May 1976 resulted in a fixed capital 
cost of $1028.4 million for the facility. 


removal from coal Quarterly technical progress report, 
June 1, 1976—August 31, 1976. Tompkins, F.C. Jr. (Abcor, Inc., 
Wilmin, , Mass. (USA). Walden Research Div.). Sep 1976. Con- 
49-18)-2245. 40p. Dep. NTIS $4.00. 

Major effort was directed toward the completion of equip- 
ment procurement and system construction activities. Supporting 
work was also carried out in the areas of: sample angen yore 
filtration element pore size distribution determination; and particle 


28304 (FE—2251-TQ-1) Conceptual design for advanced coal 
liquefaction commercial plant. Quarterly 


technical progress report 

(final), April 21—July 31, 1976. (Fluor Engineers and Constructors, 

ba. pa Ng (USA)). Aug 1976. Contract E(49-18)-2251. 86p. 


tual design 

faction process is of the hydrogen donor solvent type (CSF Process). 
ae ee rogress report under this contract. Results 
presented must conlieess in many areas. As work 
continues and new information is py ood changes will necessar- 
ily have to be made. Work to date has been concentrated on Task 


1010, the development of a plant tn an with a minor expen- 
diture of effort on Tasks 2030 and mine and plant site and 
environmental, respectively. 


28305 (FE—2335-4) Catalyst development for coal liquefaction. 
Interim report, July—September 1976. Hindin, S.G. (Engelhard Min- 
Murray Hill, N.J. (USA). Engelhard 
Industries 4 eg Oct 1976. Contract EX-76-C-01-2335. 4ip. Dep. 


NTIS $4.00. 

This program is directed toward the development of 
proved catalysts for coal liquefaction. It consists of the following 
preparation; catalyst characterization; 
catalyst screening; and reactor modification for fixed bed evaluation. 
Catalyst formulations will focus on the areas of acidity, 
pore-volume, and pore-size distribution, Rone me stability and 
nature of the active component. Catalyst screening will be carried 
out in a stirred autoclave under conditions which will be free of 
external diffusional problems and other artifacts and which will lead 
to an accurate measure of intrinsic activity and selectivity. —— 
will be evaluated based on coal conversion to benzene and 


removal. A fixed bed reactor is being designed and 
fabricated for evaluation of superior catalysts. This reactor can be 


solubles, heteroatom removal, and light hydrocarbon production. 
Support and finished catalysts will be physically characterized for 
surface area, pore volume, pore-size distribution, resistance to sinter- 
ing, and acidity. Additional characterization will depend on the 
specific parameter under study. For example, distribribution and 
crystallite size of the active component(s) may be studied by x-ray 
diffraction, scanning electron microscope, and microprobe. Elemen- 
tal analyses of all coal products will be carried out to determine 
screening will, almost certainly, be carried out at milder operating 
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used as the slurry oil, except for start 

be obtained, and from analysis of li 
vation rate will be followed. 


28306 
ble fuels from coal for sector: Battelle Energy 
tote raun, D.J. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA). Jun 1975. vp. Battelle 

ak tial for prod and 

of evaluating poten for jucing mar- 

keting gasoline substitutes from coal is complex, requiring informa- 
tion on state-of-the-art and future technologies, present and future 
able on national . This study addressed the 

lem through a simplified of 
tutes coal. With present technology gasoline from 
coal can be produced and distributed 
However, costs of producing and distributing synthetic gasoline 
under current prices and technology are 50 to 100 percent higher 
than petroleum-based gasoline. Synthetic gasoline could have a cost 
advantage in the near term, but changes in import policy and/or 
prices could place synthetics at a com ive Gabe vantage after 
processing units come on line (8 to 10 yr). ain a 
relatively large capital requirements, this uncertainty probably 
cludes full-scale production efforts of synthetic gasoline waned Pia) 
federally guaranteed pricing structure or 
restrict and/or tax imports. Public funds invested in the portable 
fuels ind would oe be better spent on improving conver- 
sion technologies than on subsidizing uction under existing 
technology in an attempt to move toward national self. 
No potential long-term balance of payment and capital formation 
than petroleum import policies 


it liquefaction product to be 
. Overall mass balances will 


the 1/2 ton per day SYNTHOIL Process Development Unit. Schultz, 
H.; Gibbon G.A.; E.A.; Booher, H.B.; Adkins, J.W. 


gy Research and Development ” Administration, 
Pittsburgh Energy Research Center). Feb 1977. Den. 


bution, in all process streams, 
the PDU in the feed coal. Results for six metals (chromium, 
nickel, cadmium, and lead) ee aay the samplir 
ures and analytics: methods described 
s for the PDU and three subunits within 


heater Studies. In the last quarter, the catalyst deactivation studies 


coal have been Stee | 
from 995 1-14 and of the nom fo the 13 80 
demineralized coal and deter- 
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a total investment 
million dollars and ARE that would have to 

at canta por gullon tc provide's 15 

rate of return on the investment. Such commercial operation i 
difficult to justify as as petroleum jet fuel remains available 
less than half this price. But jet fuel production from coal could be 
set up as a matter of national security to minimize the dependence of 
aviation jet fuel on petroleum which is im; at an increas- 
ing rate. Funds for construction could supplied by the 
government and no return on these funds would be ired of the 
operation. The resulting facility could be operated contract, 
and jet fuel could be supplied to the government at no cost by 
contract operator who would have as his incentive income from sale 
is i i 


28310 Clean liquid energy from coal. 
R.E.; Wiser, W.H. (Univ. of Utah, Salt Lake City). ag 
Eng. ‘AIME: 260: No. 4, 318-321(Dec 1976). 


Process for the liquefaction of coal. Gatsis, J.G.; Tan, G. 
‘to Universal Oil Products Co.). US Patent 3,997,425. 14 Dec 1976. 
date 26 Dec 1974. 6p. 
utilizing an asphaltene-free hydro; 


PYROLYSIS AND CRACKING 


maceous materials. Greene, M. (to Cities Service Co.). US Patent 
3,997,423. 14 Dec 1976. Filed date 20 Oct 1975. 8p. 

Crushed coal is mixed with hot hydrogen, at 500 to 1,500°C 

and then, after a short ion time 


REFER ALSO TO CITATION(S) 28260, 28303, 28311 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 28251, 28259, 28284, 28287, 
28364, 28645 


28313 Obtaining pyridine bases of high degree of purity. Toma- 
sik, P. (Zaklad Chemii Organicznej Wyzszej Szkoly 

Czestochowa, Poland); Woszczyk, A.; Kret, F. Koks, Gaz; 

21: No. 11, 330-332(Nov 1976). (In Polish). | 

Possibilities are presented of p' commercial pyridine 

bases like pyridine, triisomeric picoline, 2,4- and 2,6-lutidine as well 

as 2, 4, 6-collidine from polluting admixtures of other metals. The 

aim has been attained by complexing impurities with chlorides of 


28314 
tion among simultaneously operating 
in a vv furnace. Danilin, L.A.; Ivanov, V.A.; a M.N.; 
Prede, L.V.; Rutkovskii, A.L.; Shaidurova, L.D. Izv. Vyssh. Uchebn. 
Zaved., No. 2, 135-138(1975). ( (In Russian). 
Adaptive algorithms are developed for determining the 
distribution among simultaneously operating furnaces 
eo pape pape of the charge. These algorithms serve as an 
eg an algorithm for controlling the processes involved 
te calcining of coke in «rotary furnace and make to 
losses incurred by obtaining the coke and 


2907 
nation’s needs for military jet fuel, disposal of chemicals may 
raise some problems particularly with ethanol. Several methods of 
handling these problems appear to be available. 
Wood, 
Min. 
liquid 
fuels by fast reactions. A process (LEFCO) under development at 
the University of Utah uses coal and catalyst under hydrogen 
pressure to convert 60 to 70 percent of the coal matter to fuel liquids 
and gases. Coals have been processed in small diameter (less than '/2 
in.) tubes and at reaction residence times of less than 10 secs. Effects 
of process variables on the yield and quality of products have been 
studied. General features of the Fs and the eget and 
characteristics of the a produced are presented. Special fea- 
tures of the process that distinguish it from other liquefaction pro- 
cesses under development are also discussed. 
( 
of which is suspended in the The are 
- effectively removed with minimum loss of desired product by means 
The SYNTHOIL '/2 ton per day Process Development Unit of a light aromatic solvent in combination with an asphaltene-free 
(PDU) was carefully sampled in an attempt to determine the distri- hydrogenated coal solvent. 5 claims, 1 drawing figure. 
ls 
SIA W OUWC! im Dr OU Oli tilal tf 
feed coal. The centrifuge residue was the primary sink for the trace 
elements. 
ND ncned. Ota! Calt-up, Cacuon, and Quenen till k 
than 2 sec. This short residence time results in a high yield of 
Holloway, P.H.; Gran off, oe Teepe, RE. (8). coal tars. 9 claims, no drawings. 
(Sandia Labs., Albuquerque, N.Mex. |A)). 1976. tract 
EY-76-C-04-0789. 26p. Dep. NTIS $4.00. SOLVENT EXTRACTION 
SYNTHOIL process for coal liquefaction, ia has undertaken 
three tasks; Catalyst Deactivation, Mineral Matter Effects, and Pre- 
mine changes in the product chemist nd q . Lhe continuous 
reactor used for the preheater studies is being modified based on 
recommendations from PERC. Pressure testing is anticipated in 
December and process checkout in January. 
28309 Production of aviation jet fuel from coal. Staff report 
prepared for the use of the Committee on Aeronautical and Space 
Sciences, U.S. Senate, Ninety-Fourth Congress, Second Session, June 
1, 1976. a DC; Committee on Aeronautical and Space 
Sciences (1976). 31p. GPO. 
The SASOL plant was designed and has been operated in 
South Africa to produce motor gasoline rather than aviation fuel 
aviation jet production from . But the basic Syn 
which accounts for most of current SASOL production a which 
will be used exclusively in the current expansion, can be modified to 
maximize jet fuel production rather than gasoline. A plant to pro- 
duce jet fuel from coal has been designed in a preliminary manner in 
order to provide an estimate of the economics for further evaluation 
of this system. A plant charging 17,100 t/day of coal and producing 
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28315 Process for compressing gas coke-oven gas. 
V. German(FRG) Patent 2,504,660/A/. 


PROPERTIES 
REFER ALSO TO CITATION(S) 28249, 28291, 28447, 28451, 30282 


28316 Detection of oxidized coal and the effect of oxidation on 
the technological properties. Gray, R.J.; Rhoades, A.H.; King, D.T. 
(U.S. Steel Corp., Monroeville, PA). Trans. Soc. Min. Eng. AIME; 
260: No. 4, 334-341(Dec 1976). 
placed on te microscopically” 
y 


ceom, W.V., and from the high-volatile Cedar Grove Seam, 
0 County, W.V. Tests conducted include: carbonization, free- 

swe index, phase inversion, froth flotation, Gieseler p! ge 

oxygen by difference and by neutron activation, volatile matter, 

of coal slurries, alkali solubility, and electrostatic charge. 


in bituminous coal and the dust originating from it in the purified flue 

gas. Kautz, K.; Kirsch, H.; Laufhuette, D.W. (VGB Technische 
der Gross-Kraftwerksbetreiber EV, Essen). 1975. (In 


From VGB conference) plants and environment; 
Essen, F. 
In VGB conference on power plants and the environment. 
flue gas dust. The analyses were performed by six laboratories using 
a variety of analytical techniques. The elements determined were 
Be, Bi, Cd, Hg, I, Sb, Se, Te, Tl, U, W, As, B, Co, Cr, Cu, Mo, 
, and Zn. The results showed that Ag, Pb, Sb, 
and Zn were strongly enriched in the dusts with respect to 
ashes and As, Be, Cr, F, P, and Te were slightly enriched. The 
other elements were not enriched at all. (JSR) 


28318 (FE—2212-12) Shock heating studies. Quarterly 

1976—November 1976, Lowenstein, A.I.; von Rosenberg, 
C.W. Jr. (Avco-Everett Research Lab., Everett, Mass. (USA)). 20 
Dec 1976. Contract EX-76-C-01-2212. 14p. Dep. NTIS $3.50. 

The major accomplishments during this period were: elimina- 
t originates from a gas phase species; 

and design and fabrication of a new diagnostic stand. 


28319 (NP—21695) Low- and 
tems: flame 


i 


ERA VOL. 2, NO. 12 


of Standards, Washington, D.C. (USA)). May 1976. 25p. (NBS-SP— 
434). NTIS (US Sales Only). 

Library of Congress card no. 75-619428. 

In this historical review NBS work on h 
aceous fuels: natural gas, petroleum, and coal. The work done on the 
measurement of p' of the pure components has included 
measurement of the values of the properties themselves and develop- 
ment of practical and accurate measurement procedures and instru- 
ments. In addition, combustion energies, densities, viscosities, vapor 
pressures, refractive indices, elemental compositions and other pa- 
rameters have been determined for complex fuel mixtures and corre- 
lated to find methods of estimating properties. Extensive standard 
reference data tables have been compiled and a number of standard 
reference materials have been developed. (GRA) 


28321 Dependence of the properties of cokes on their structure. 
Averina, M.V.; Nikolaev, A.I.; Sinel’‘nikov, L.Z. Tsvetn. Met.; No. 5, 
43-47(May 1975). (In Russian). 

It is established that with an increase in the anisometricality 
and relative orientation of the structural elements of cokes the 
pycnometric and X-ray densities increase, as well as the degree of 
graphitization, the closed porosity and the number of structural 
defects decrease, and there is a decrease in the interlayer distance, 
the electrical resistivity, and the microhardness. 

of distribution curves of coal dust particle sizes. Vitek, J. 
edeckovyzkumny Uhelny Ustav, Ostrava-Radvanice, Czech.). 
i; 24: No. 4, 148-154(1976). (In Czech). 

Mathematic analyses of co 


Possibilities of analysis of microporous structure of 
and cokes. Medek, J. (Hornicky Ustav CSAV, Prague). Uhli; 24: No. 
1, 26(1976). (In Czech). 
Mathematical 


28324 Oxygen groups vs. optical properties of coal. 
S.G.; Gupta, A.K.; De, G.S.; Basu, M.K.; Tumuluri, S.; Lahiri, K.C. 
(Cent Fuel Res Inst, Dhanbad, India). J. Mines, Met. Fuels; 24: No. 4, 
131-136(Apr 1976). 
This study suggests correlations between variations in the 
oxygen functional groups and reflectance of coals during metamor- 
phic evolution. The end of decarboxylation was observed to coin- 
cide with the first point of inflexion in the rate-change curve of 
reflectance vs carbon content, viz. the point corresponding to 82.5% 
C and 0.8 Ro Max. The hydroxyl and carbonyl curves were seen to 
closely follow the reflectance curve in the rank span of 71 to 90% C, 


level where the hydroxy] and carbonyl curves undergo a noticeable 
rate-change, viz. 85% C and 1.0 unit Ro Max. geben Fee dard 
inflexion in the rate-change curve of reflectance is probably related 

to the point of minimum density in the metamorphic evolution 
which is chemically contemporaneous to the aromatization of hy- 
droaromatics. 


28325 Characteristics of fly ash of some hard and brown coal 
grades in Siberia. Dering, 1.S.; Dubrovskii, V.A.; Pugach, L.1; 
Lisitsin, V.V.; Sharlovskaya, MS. (Krasnoyarskii Polytech. Inst., 
USSR). —— (Moscow); No. 6, 36-38(Jun 1976). (In Rus- 


sian). 

Results of in of narrow fractions of fly ash are 
presented. It is shown 
brown but also in hard coal grades. An analysis of the dependence of 
the fusion characteristics on the size of fly ash fractions is ted. 

haracteristits depend at Gly Ge 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 28248, 28258, 28294, 28325, 
28357, 28398, 28957, 29407, 29411, 30346 


28326 (CONF-750346—, pp 45-48) First experiences with the 
Research Method for flue gas desulfurization. Knoblauch, K.; 


Mining 

Juent; H.; Schwarte, J.; H. (Bergbau-Forsch 

Gmb , Essen) 1975. (In German). _ 
rom conference) plants and environment; 

Essen, F.R. Germany (12 Mar 


1 fig. Available from Dt. Patentamt, Muenchen oe | ‘ 
The device refers to a method of compressing gas, especially 
coke-oven gas, by means of a pressure producing system in which in 
intervals a cleaning fluid is injected into the gas before it is com- 
pressed in the compressors. The method serves to eliminate continu- 
ously impurities in the pressure producing system in order to pro- 
long the service life of the compressors to a considerable degree. 
las cleaning agent. The cleaning liquid is in 
consisting of mineral oil, water, and the 
crease the surface tension of water and 
pyridine as cleaning agent. 
ine Correiauion ind SStimated [oO Ons OF COal Gus 4 
function expressing a logarithmic-normal distribution has been ac- 
cepted. 
erman). micropore distribution are derived on the basis of Dubinin’s equa- 
— tion. 
| | | in | curve | 
reflectance was observed to correspond to the carbon/reflectance 
Barrett, R.E. (Battelle Columbus Labs., Ohio (USA)). 27 Dec 1976. 
53p. Battelle Columbus Labs., OH. 
The flash-back velocity gradients of 38 synthetic fuel-gas 
mixtures composed of CH,, Hz, and CO, with Nz and CO: as inert 
diluents, in compositional ranges typical of the low-Btu products of 
Lurgi, Winkler, and Wellman-Galusha air-blown gasifiers, were de- 
termined experimentally as a function of the fuel/air ratio. The 
objective was to obtain data needed for converting industrial process 
furnace burners, and associated control equipment, designed for 
gas to the firing of low- and intermediate-Btu gaseous fuels 
from coal. The results were plotted as families of curves for Mica OUl aso ON tne MuncralOgical COMPOSIUOn. 
various gas compositions of interest. Reasonably consistent data 
were obtained, but their interpretation was somewhat complicated 
by slight variations in the experimental procedure and by the neces- ee 
sarily large number of variables involved. Analysis of the results 
suggested, in general, that the effects of the significant content of 
inert constituents in Coal-derived fuel gases and the rather complex [Ieee 
changes in the controlling kinetic phenomena with variations in the 
composition of the combustible — of the fuel, particularly in 
the ranges typical of gases made from coal, preclude, in many cases, 
simple extrapolation of data obtained with higher-heating-value 
gases. 
28320 (PB—253665) Hydrocarbons for fuel - 75 years of materi- 
als research at NBS. Final report. Armstrong, G.T. (National Bureau 
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adsorp’ 
followed by reduction to element 
installation was built and its i i 
the plant and the first results obtained with it are discussed. 
obtained to date are encouraging. (JSR) 


28327 (CONF-750346—, pp 49-52) First Da ey experiences 
with a flue gas desulfurization plant using the 
M.; F.; Meyer, W. 


Disposal of and pro- 


28329 
of potential emissions from synfuel production. (Radian Austin, 
Tex. (USA)). 1976. Contract W-7405-ENG-26;SUB-11 “81724V. 
152p. Dep. NTIS $6.75. 

From Symposium on sampling strategy and characterization 
of potential emissions from synfuel production; Austin, Texas, 
United States of America (USA) (6 Jun 1976). 


processes 
available. While the need for stream composition data is widely 
recognized, the complexity of the technology and the absence of 
eaass ouch equi t combined with the need for complex sam- 


R.C. (Environmental Protection 
N.C. (USA)). May 1976. 573p. (CO) 


y, Research Triangle 
NTIS. 
From Symposium on flue gas desulfurization; New 


(EPA—600/2-76-136a, pp 13-51) Status of flue 
the United States. Devitt, T.W.; Isaacs, G.A.; 
ists, Inc., Cinci 


From Symposium on flue gas desulfurization, New Orleans, 
Louisiana, United States of America (USA) (Mar 1976) 
: symposium on flue gas 
Volume 


a bimonthly survey for the Industrial Envi- 
ronmental Research 7R'TP and the Division of Stationary 
Source Enforcement of EPA on the status of flue gas desulfurization 
(FGD) systems. An overview of the results of this survey is present- 


FGD systems installed, under for U.S. 
utility application. the of operating systems. Approximate 

application and on the reliability of operating systems. A ae 
__ 109 FGD Paar ppt with a total equivalent rating of 42,128 MW are 

either operational, under construction, or planned. ce aon 
reliability of several of the more recent systems is approximately 
90% although many of the older, first generation systems continue to 
operate lower values. 


28332 (EPA—600/2-76-136a, pp 53-78) Status of flue gas desul- 
Ando, J. (Chuo Univ., Tokyo). May 1976. 
From Symposium on flue gas desulfurization; New Orleans, 
— United States of A America sa (USA) (Mar 1976). 
: symposium on flue 
Volume’ L 


_About 100 FGD plants including several ones with a 
of 250-500 MW went into tion in 1975. Operation of 
ts has been trouble-free. —- plants ‘have attained 
more than 97% availability. The total FGD capacity which was 
about 30 million Nm*/hr (10,000 MW equivalent) at the end of 1974 
will exceed 70 million Nm*/hr by the end of 1976. The rapid growth 
is due to the economical advantage of FGD over the use of low- 
sulfur fuels and to the reliability of 
however, may slow down after 1977 for the following reasons; The 
ambient SO. concentration in big cities and industrial districts which 
to 002-003 pp, al in annual average several years 
to 0.02-0.03 ppM, almost meeting the ambient 
economic 


simultaneous removal of NO/sub x/ and SO2 have been developed 
and industry is waiting for the completion of new technology. 


28333 = 79-99) Flue gas desulfurization 
economics. McGlamery, H.L.; *Torstrick, R.L.; 
Henson, LJ. (Tennessee Valley Authority, Muscle Shoals, AL). 
y 
From Symposium on flue gas desulfurization; New Orleans, 
Louisiana, United States of America USA) (Mar 1976). 
In : symposium on flue gas 


of Power. Included are recently 
updated investment (mid-1977) and annual revenue requirements 
(mid-1978) for five leading FGD processes evaluated by TVA in 
1974. Also included are results from a cost sensitivity study of 
limestone scrubbing options based on data from the EPA-Bechtel 
-TVA test program at Shawnee, plus some preliminary 
evaluations of promising double-alkali and regenerable processes. In 
addition to these results, several new or expanded evaluation 
are described. Included are: a computer a prepared by 
Bechtel and TVA to screen process options of limestone scrub- 
bing using Shawnee data; oe covering volume, pric- 
and location aspects of various FGD byproducts; evaluations of 
FGD processes, NO/sub x/ control processes, and 
tems for clean fuel from coal; a sludge disposal system design and 
cost study; and process energy optimization studies. The status of 
—-®™-m just getting under way or 


28334 (EPA—600/2-76-136a, pp 101-113) Status of the EPRI 
flue gas desulfurization development program. Nannen, L.W.; Y 
K.E. “Electric Power Research Inst., Palo Alto, a May 1 6. 
From Symposium on flue gas desulfurization; N 
United States of (USA) (Mar 1976). 
: symposium on flue gas 
Volume L 


tion for 


28335 (EPA—600/2-76-136a, scrubber 
studies related to forced +. H. (Environmental 
Protection Agency, Research Triangle Park, NO. May 1 1976. 

From Symposium on flue gas desulfurization; New 
Louisiana, United States of America (USA) (Mar 1976). 


JUNE. 30, 1977 

In VGB conference on power plants and the environment. 

The Mining Research Method or the Reinluft —— 

From VGB contmnes wer plants and environment; 
Essen, F.R. Germany (12 Mar 1 7. 

In VGB conference on power plants and the environment. 

The Hoelter process is based on the reaction of SO: with milk 
of lime in the presence of chloride ion to prevent the ———- of 
carbonate and promote the precipitation of CaSOs which is oxidized 
to CaSO,. A prototype plant was installed at the coal-fired Weiher 
power plant of Saarbergwerke AG and the operational experience 
obtained showed that the process achieves more than 95% desulfuri- 
zation. No 
28328 
cessing of 
Process. Hausberg, G.; Kleeberg, U. (Gottfried Bischoff KG, Essen). 

1975. (In 

From VGB conference) wer plants and environment; 
Essen, F.R. Germany (12 Mar 1975, 

In VGB conference on power plants and the environment. 

The studies made on the } eet of sludge and the processing 
of waste water in the Bischoff Process, a process for the simulta- plants. A tendency of overproduction of FGD by-products has 
neous removal of SO; and dust from flue gas, are summarized. The occurred alluring industry toward the use of Seen fuels, be- 
characteristics of a suitable os and the environmental effects cause J has limited lands; available for discarding useless by- 
of underground disposal on the groundwater and the water of the 
Weser are discussed. Extended monitoring has shown no adverse 
effects. Attempts made to find a use for the sludge are briefly 
considered. (JSR) 

The rapidly increasing energy demand has brought increased ee 
emphasis on the conversion of coal and oil shale to fluid fuels. These Described herein are several phases of flue gas desulfurization 
solid fuels provide a significantly greater pollution potential than (FGD) bags and byproduct economic evaluations being carried 
‘egy ae For the conversion om oye to be successful, effort must out b TVA Office of Agricultural and Chemical Development 

directed toward the establi it of meaningful emissions stan- 
dards. Yet meaningful regulations cannot be established for these 
knowledge and planning. Separate entries were made for 5 sections. 
28330 (EPA—600/2-76-136a) Proceedings: symposium on flue 
gas desulfurization. Volume I. Stern, R.D.; Ponder, W.H.; Christman, 
Park, 
leans, 
the 
symposium, which dealt with the status of flue gas desulfurization 
technology in the United States and abroad. Subjects considered 
included: regenerable, non-regenerable, and advanced processes; 
= costs; and by-product disposal, utilization, and marketing. 
purpose of the symposium was to provide developers, vendors, 
users and those concerned with regulatory guidelines with a current 
review of progress made in applying processes for the reduction of 
sulfur dioxide emissions at the full- and semi-commercial scale. The 
20 papers were abstracted and indexed separately. 
gas desu - 
28331 le processes is 
furization lime-limestone 
Laseke, B. scrubbing since it offers the most widely a near-term solution 
May 1976. to positive SO, emission control. Specific EPRI projects are dis- 
are offered. 
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In Proceedings: symposium on flue gas desulfurization. 
Volume I. 

Small scale experiments indicate that forced oxidation of 
FGD scrubber sludge to um is a feasible option for U.S. systems 
operating with high-sulfur coals Forced 
oxidation was out as an e => 
two stage system, by air sparging luent ° 
stage at pH 4.5. Under these conditions complete limestone utiliza- 
tion was achieved, together = total oxidation of the calcium 
sulfite at atmospheric lormance of the oxidizer was 
limited transfer of On fom a the 
consequently a tower con' a 5.5-m lurry was to 
maximize oxygen Complete oxidation of the 
—_ was thus obtained at an air stoichiometry of 2.6, without 


oxidation levels. A settled sludge of increased ay (60% solids) 
also resulted, a factor important to the environmental and economic 
popes of sludge di . The combined effects of high utilization 

and oxidation can yield a 35% reduction in the amount of total 
wastes produced when the scrubber is used for fly ash collection. An 
important objective of these tests, to produce a sludge that is 
the observation that the ae perties can in some cases be 
dominated by the fly ash, favor ach 
the scrubber as an alternative method of reducing total w: 


waste. 

28336 (EPA—600/2-76-136a, pp 145-204) Results of mist elimi- 

facility. Epstein, M.; Head, H.N.; Wang, S.C.; Burbank, D.A. (Bech- 
tel , San Francisco). May 1976. 

rom S ymposium on flue gas desulfurization; New Orleans, 

oe ~~ States of ‘America (USA) (Mar 1976). 

: symposium on flue gas 


conclusions can be drawn for the 
performances of the single stage, 316 stainless steel, a 
vane, chevron mist eliminator in both the TCA and venturi/spra 


ng fonction of alkali utilization. 
85%), the mist eliminator can 
combined with either intermittent fresh water bottom wash or 
continuous bottom wash with diluted clarified liquor. Intermittent 
top and bottomside fresh water wash may be required in closed 
liquor loop operation due to restrictions in the allowable raw water 
makeup to the scrubber system. For alkali utilization less than about 
85%, intermittent top and bottomside wash with fresh water does 
not limit solids accumulation. However, for these conditions, a 
continuous bottom wash with diluted clarified liquor used rape 
nation with an intermittent topside fresh water wash can limit soft 
solids buildup to less than 10% restriction within the mist eliminator. 
Operation for a period of time at high alkali utilization (greater than 
about 90%) may, in certain instances, clean up an already fouled mist 
eliminator. The effect of high alkali utilization on decreasing soft 
solids retention within a mist eliminator should have directapplica- 
tion to commercial scrubber design and operation. ——— 

limestone Gan te into now 


28337 pp 205-218) Duquesne Light Com- 
pany, Elrama and Phillips Power Stations lime scrubbing facilities. 
Knight, RG. Pernick, S.L. Jr. (Duquesne Light Co., Pittsburgh). 
y 
From Symposium on flue gas desulfurization; New Orleans, 
United States (USA) (Mar 1976). 
: symposium on flue gas 
Volume} L 


These are coal-burning facilities located near Pi Ven- 
turi scrubbing systems using lime were installed at both ities for 
dust removal with one scrubber —* for SO. removal. Numer- 
ous problems have been encountered in the operation of some of the 
equipment such as scaling and in the scrubber, ID fan 
erosion/corrosion, high water inventory, sludge disposal problems, 
and lime addition problems. costs at one of the stations 
have been increased by approximately 35% because of the operation 
of the scrubbers. Although many problems have been and are being 
entire system operation, reliability, and practicability is inconclusive 


at present. 

28338 (EPA—600/2-76-136a, 219-248) Operational status 
and performance of the Edison Company, Will County 
limestone scrubber. Stober, W.G. (Commonwealth Edison Co., Chi- 


cago). May 1976. 
desulfurization; New Orleans, 


From Symposium on flue gas 
Louisiana, United States of America (USA) (Mar 1976). 
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In Proceedings: symposium on flue gas desulfurization. 
Volume I. 

The Will Scrubber was installed in 1972 as a full scale 


demonstration plant. Over the four years numerous 

have been encountered, many of which have been solved. However, 
review is presented of the operating history, some of the ma: 
problems, and what has been done to solve them, scrubber avai 

ity, sludge treatment operation, the cost to own and 

scrubber system, and future plans for Will County. 


28339 (EPA—600/2-76-136a, pp 249-268) MHI flue gas desul- 
furization systems applied to several emission sources. Hirai, M.; 
Atsukawa, M.; Tatani, A.; Kondo, K. (Mitsubishi Heavy Industries, 
Ltd., Tokyo). May 1976. 

From Symposium on flue gas desulfurization; New Orleans, 
Louisiana, United States of America (USA) (Mar 1976). 
symposium on flue gas 


Since the development of its lime/limestone-gypsum recovery 

Rerat F Mitsubishi Heavy Industries, Ltd. (MHI) sold 32 units to 
GD Systems in Japan. Twenty units are operating smoothly, 

it are under construction, and four are committed by a contract. 


28340 (EPA—600/2-76-136a, » pe 269-324) Status of flue gas 
desulfurization using alkaline fly from western coals. Ness, HM. 
Administration, Grand Forks, ND). May 1976 

From Symposium on flue gas desulfurization; 
are United States of America (USA) (Mar 1976). 

: symposium on flue gas 

Volume yan 


is presented on the status of flue gas desulfurization 
ity scrubbers operating in the Western United States have 


operating 

been found to remove le amounts of sulfur dioxide from 
occurs because of the inherent alkalinity of the fly ashes produced 
from Western coals. The deliberate use of fly ash alkalinity for flue 
gas desulfurization has been investigated in four separate pilot-scale 
studies; two commercial-scale installations have been built and a 


third is The properties of Western coals, their 
sulfur dioxide emissions, and the and formance of selected 
on operating 


28341 ee -e-1S- pp 325-353) Results of the 170 
MW test modules program Mogave Southern 
California Edison 


mead, CA). May 1976. 
From Symposium on flue gas desulfurization; 
Loans United States of America sa (USA) (Mar 1976). 
: symposium on flue gas 
Volume 


A summary is presented of the performance of three different 
Mohave Generating Staton in South Point, Nevade. Each scrubber 
Ohave Generating Station in South Point, Nevada. Each scrubber 
was designed to treat 450,000 SCFM of flue gas (170 megawatt 
been operated in the world y. The Horizontal 
Module (a horizontal cross flow spray scrubber) was ted from 
January 16, 1974 to February 9, 1975. The Vertical 
tested in two modes; first as a Turbulent Contact Absorber (TCA) 
from November 2, 1974 to April 30, 1975 when the 
Ruder (PPA), with a plastic “eggcrate” packing with testing 
continuing to July 2, 1975. PThe effects of recirculating slurry flow 
on SO, and removal are ted. Performance of two 


28342 (EPA—600/2-76-136a, pp 355-371) La Se 

Unit No. 1 wet scrubber operating experience. McDaniel, C.F. 

rom 

Louisiana Wastes of Amerie ¢ (USA) (Mar 1976). 


. total capacity of these installations amount to 11,282,000 scfm, 
treating gases from boilers, ns plants, and a ne smelter. A 
description is presented of the features of MHI FGD System, 
operating experience of its commercial scale units, and its applicabil- 
ity to coal-fired boilers. Further, MHI recently developed a process 
of removing SO/sub x/ and NO/sub x/ simultaneously by lime/ 
limestone scrubbing, and its 1,200 scfm pilot test was completed in 
1975. Its outline is also reported. 
ew Orleans, 
psulfurization. 
pes Of flue gas reheaters and two types of must eliminators are 
discussed. Power requirements, reagent utilization factors, scrubbing 
system, availability records and closed loop water system x eg 
are described for three types of scrubbing systems tested at Mohave. 
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Proceedings: symposium on flue gas desulfurization. 

A description is presented of the Babcock and Wilcox de- 
signed scrubbing system and reviews the status, costs, reliability, and 
supportive data relating to experiences in 1975. 


28343 (EPA—600/2-76-136a, pp 387-421) Introduction to double 
alkali flue gas desulfurization . Kaplan, N. (Envi 
ot, y, Research Triangle Park, NC). May 1976. 
Lovisians, U States of America (USA) (Mar I 197 

ni 


Volume 


reasonable targets for reagent consumption in dou! 
The EPA development program is 
technology is presented. 


28344 (EPA—600/2-76-136a, pp 423-469) Operating experience: 

CEA/ADL dual alkali prototype at Gulf Power/Southern 

Services, Inc. LaMantia, C.R. (Arthur D. ‘Lue, lnc. Cambrid; 

MA); Lunt, R.R.; Rush, R.E.; Frank, T.M.; Kaplan, N. May 19 
From Symposium on fiue gas desulfurization; N ew Gran 

States of America 

™ . In Proceedings: symposium on gas 


4 of the Dual Alkali Program being conducted 
Inc. for EPA's Industrial Environmental Ri 


28345 (EPA—600/2-76-136a, 2:4 471-502) FMC concentrated 
double-alkali process. Johnson, K.E.; Lee, L.Y. 
Se Glen Ellyn, IL). May 1976. 


rom Symposium on flue gas desulfurization; 
Lovisan. United States of America (Mar 1976). 


installati 
tages of the system are enumerated The system has demonstrated 
outstanding and operability together with capital and 
operating costs equa! to or less than lime/limestone systems. 


a of America (USA) (Mar 1976. 
: symposium on gas 
Votoms. 
The first Zurn Double Alkali Flue Gas Desulfurization went 


sodium acetate-gypsum process”. Morita, T. 
5. (curche Chemica Ltd., Tokyo). May 1976. 


Inspection of flotation 
Pavelka, J. (Zavod Automatizace a 
Czech.). Uhli; 24: No. 10, 422-425(1976). (In une. 


y 
a oil fired as 
boilers. Furthermore, a new simultaneous removal of 
is also described. 


SO, control process. B 
Wilhelm, J.; Holhut, wit May 


From Symposium on gas desulfurization; New Orleans, 


: symposium on flue 
Veto 
traces it of the Buell Double-Alkali 
SOs Contro 


545-562) Buell double-alkali 
Envirotech, Lebanon, PA); 


Only). 

See alsc PB—252257 and PB—252258. 

The report outlines results of a project: to develop a set 
quality assurance guidelines for EPA demonstration 
implement a short-term quality assurance program 
limestone scrubber facility at the cee re ye steam/electric plant; and 
to modify the guidelines in light of the Shawnee 
ence. The set of quality assurance and 


496(22 May 1975). (In German). 
The results of microbiological 
treating the waste water of the coke ovens of an iron and steel p! 
reported. A comparison is made of the influence of 
g data on toxicity, number of colonies, decomposition 
components of the outflow. The causes of foam f 
. In tests in a pilot plant it was found that temporary 
cyanide, or ammonia content caused no persistent 


1 Utilization of power plant fly ashes in underground mines. 
viii echanizace OR OKD, Os- 
va, h.); Stehlik, J.; Licka, M. Uhli; 24: No. 10, 416-422(1976). 


products as regards 
Mechanizace OR OKD, Ostrava, 
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From Symposium on flue gas desulfurization; New Orleans, 
Louisiana, United States of America (USA) (Mar 1976). 

In Proceedings: symposium on flue gas desulfurization. 
Volume I. 

A new sodium acetate-gypsum desulfurization process is de- 
scribed. This process is a complete closed loop with a SO. removal 

mas regenerants 
as coal fired 
SO, and NO, 
chemistry and significant process and design factors 
——_ to sodium/calcium double alkali systems are presented. 
echnical terminology associated with these systems is defined. 
Estimates of capital and operating costs are presented in addition to 
le alkali systems. 
Areas of application are defined for the two modes, each resulting in 
elimination of chemical scaling, abrasive scrubbing slurries, and high 
maintenance expenditure. Design information is also | wg or 
utilities service with high chloride coals. The Central Illinois Public 
Service Company, Newton Station, Unit No. 1 (concentrated mode, 
high chloride pulverized coal operation) currently under design is 
presented and equipment defined. Preliminary capital investment and 
Arth 
Laboratory-RTP, a one-year test is being conducted on the 20- 26349 (PB—253944) and trial 
megawatt dual alkali SO, control process at Gulf Power Comgeny’s quality ja Dec on ation 
Scholz Steam Plant in Sneads, Florida. The system was developed, ware Nc . By ---y » J. (Research Triangle ’ 
designed and installed by Combustion Equipment Associates, Inc./ ham, N.C. (USA)). Mar 1976. Contract EPA-68-02-1398. 90p. 
Arthur D. Little, Inc. for Southern Services, Inc. Initial startup of 
the system occurred in February 1975; after the shakedown period, 
the EPA test — commenced in mid-May, 1975. A description 
of the system its performance during the first year of operation 
from the initial startup —— early January 1976, when the boiler 
was shut down for a sched overhaul, are presented. The boiler 
and the control system are due to be put back in operation by early 
March, 1976. 
lawnce program 4a! i WO OLNC! Prcparca 
during the project. (GRA) 
28350 Microbiological studies on a phenol-decomposing clarify- 
ulfurization. 
Volume I. 
FMC Corporation first developed its Concentrated Double- 
Alkali Process during the 1960's in response to internal needs. The 
system has since been oe the Company’s Environ- 
mental Equipment Division. The first full scale system was installed 
in one of the Company's own plants in 1971. Since then, it has been 
tested on a prototype scale (approximately 1 Mw) in ten different 
applications. A larger (3 Mw) demonstration plant has been in Proaore: 
continuous operation for over one year, and the largest double-alkali 
system in the country was — on stream in October, 1975. 
FMC’s devel it strategy operating experience for these 
(In Czech). 

The following topics are discussed: hydraulic transport of fly 
ash; method of concentrated suspensions; principal characteristics of 
hydraulic s ion transport; utilization of the method in mines of 

28346 (EPA—600/2-76-136a, pp 503-514) Operating experience the rcening meme basin; and estimation of the necessary height for 
with the Zurn Double Alkali Flue Gas Desulfurization process. Lewis, the location of the interruption in the pit. 
P.M. (Zurn Industries, Inc., Birmingham). May 1976. 
apparatus; finishing of the apparatus; location examples; alternatives 
On-line I Seprember, 1974, at tie JONet Friant OF to the arrangement of measuring and regulating circuits; evaluation 
Company, Joliet, Illinois. The system is scrubbing the See ans from of the results obtained; and estimation of the accuracy of the results. 
two coal fired boilers rated at 100,000 Ib./hr. and 80, Ib./hr. 
steam. These boilers produce steam for building heat and are in 28353 Process for removal of hydrogen mag hgh y 
service about seven months a year. The system utilizes a dilute from gaseous streams. Lagas, J.A. (to Comprimo B.V.). tent 
double alkali process with lime addition for regeneration of the t 3,987,154. 19 Oct 1976. Priority date 10 Oct 1973, Netherlands. 6p. 
scrubbing solution, and sodium carbonate addition for coniier ted Hydrogen sulfide and ammonia are removed from gaseous 
water po Mn mag The calcium based sludge generated by the process streams comprising these compounds by combustion of ammonia 
is dewatered for disposal in a remote landfill This paper summarizes into nitrogen and water “an and partial combustion of HzS into 
the and discusses operating experiences to date. Process SO. whereby hydrogen sulfide reacts with the sulfur dioxide formed 
saidiliie, coghounet performance, and solutions to problems are in a molar ratio of 2:1 under formation of elementary sulfur and 
discussed. water, by mixing all gases which are to be combusted before causing 
them to enter at least one burner. Preferably the combustion air 
required for the ammonia containing gas stream and the combustion 
air required for the rae sulfide rich gas stream are controlled 
separately, after which both air streams are united. 5 claims. 
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28354 Method for removing sulfur dioxide from exhaust gas. 
Saitoh, S.; Kodama, K.; Miyamori, T.; Watanabe, T.; Konno, K.; 
Yaguchi, K. (to Kureha Kagaku Kogyo Kabushiki Kaisha). US 
Patent 3,987,149. 19 Oct 1976. Priority , od 25 Dec 1973, Japan. 6p. 

A sulfur dioxide-containing exhaust gas is scrubbed y con- 
tact win an aqueous solution containing an alkali salt of an organic 
acid to dissolve sulfur dioxide in the aqueous solution in the form of 
alkali sulfite. The alkali sulfite in the solution is converted by 
oxidation into alkali sulfate, which is contacted for reaction with a 
calcium compound to form calcium sulfate. The calcium sulfate so 
formed is ted by filtration from the aqueous solution for 
recovery while the filtrate i is recycled for use as the aqueous solution 
for scrubbing the exhaust gas. The concentration of alkali sulfite in 
the scrubbing aqueous solution is maintained at a level of less than 
1% to ensure efficient removal of sulfur dioxide from the exhaust gas 
in the form of calcium sulfate. 5 claims, 1 drawing figure. 


28355 Process for H2S removal employing a regenerable polyal- 
adsorbent. , J.P.; Setlur, S.R.; Groenendaal, W. (to 


kanolamine Klein, 

Shell Oil Co.). US Patent 4,001, 386. 4 Jan 1977. Priority date 1 Mar 

_ United Kingdom of Great Britain and Northern Ireland (UK). 
Pp. 


content of 0! rom a Claus process by catalytically converting 
the sulfur pred ond contained in the off-gases to hydrogen sulfide 
and selectively absorbing the hydrogen sulfide with a regenerable 
polyalkanolamine adsorbent solution; the hydrogen a. enriched 
adsorbent being regenerated and used ule for tion of 
hydrogen sulfide and the sulfide-rich gas 
in regeneration being passed to a Claus process. This improved 
an is characterized in that the hydrogen sulfide enriched polyal- 
lamine solution from adsorption of the reduced Claus off-gases 
is further enriched in hydrogen sulfide ote — to regeneration 
by contacting it with a stream which contains hydrogen sulfide at a 
pressure than that of the reduced Claus off-gases. 6 


claims, 1 drawing figure. 
ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 28330, 28348, 29407, 29941, 
30003, 30004, 30737, 30756, 30802, 30820, 30821, 30908, 30912, 31250 


Surface 


Sep 
Russell, O.R. (Earth Satellite Corp., W D.C. (USA)). 19 
Contract NAS5-21998. 5p. (C103 -2-6). NTIS, PC A02/ 

No abstract available. (GRA) 


28357 (EPA—600/2-76-136a, pp 375-385) Recent scrubber expe- 
rience at the Lawrence Energy Center, The Kansas Power and Light 
Company. Miller, D.M. (Kansas Power and Light Co., Topeka). May 


1976. 
‘rom Symposium on flue gas desulfurization; New Orleans, 
Louisiana, U United States of America ss (USA) (Mar 1976). 
: symposium on flue 
Volume IL 
The steam generators were to burn pulverized coal, 


fuel oil, or natural go as well a mitre of thee 
were encountered in the operation of the scrubbers, and modifica- 
was burned 


28358 (EPRI-FP—295-SR) EPRI regional seminars on the envi- 
ronmental control and combustion program. Summary report. Yeager, 
K.; Lanzolatta, G.J.; Gartell, F.E. (Electric Power Research Inst., 
Palo Alto, Calif. (USA)). Aug 1976. 151p. Dep. NTIS $6.75. 

EPRI held a series of ten re; seminars on the Environ- 
mental Control and Combustion and C) Program with member 
C Program. Second, they provided the EPRI technical staff with 
search priorities as seen by wer production 
and D departments of the utility industry. In dies ctins 
support for the Air Pollution Control activities of EPRI, recommen- 
— were provided by the utilities for increased R and D empha- 

roblems affecting the near-term operation of existing and 

power generating ——. Their recommendations focused 

= improved water quality control technology and improved perfor- 

mance and reliability of combustion as well as environmental control 

equi t. These recommendations 

by the utility industry in meeting increasin el aunty. oI 
——— with generally diminishing fuel 

recommendations of the utilities received at the segional 


reviews 
have been an important consideration in the reorganization of the 
Fossil Fuel and Advanced System Division. 


ERA VOL. 2, NO. 12 


= (FWS/OBS— 76/19) Executive summary: Coal 

year framework. (Fish Wildlife Service, Washington, D.C. 
(USA). Office of 14 Jul 1976. 8p. Fish and 
Wildlife Service, Washington, DC. 

‘The basic purpose of the Coal Project is to vide the 
expertise and information to allow for effective involve- 
ment of the FWS in any coal development actions, nationally. This 
involvement relates to the interface that any coal exploitation would 
have with fish, wildlife, and their habitat, on federal, state or private 
lands. The intent of the Coal Project is to provide a firm foundation 
—_ which to base policy and operational decisions by the DOI, 

S, and other agency administrators concerning such develop- 
agencies or pd aga groups. To achieve the underlying purpose of the 
project, three goals have been established and basic activities associ- 
ated with the attainment of each have been identified as follows: 


Economics Experiment S Barrett, 
(Iowa State Univ. of Science and Technology, Ames wv SA). Ener, 
and Mineral Resources Research Inst.). Oct 1976. Contract W-7: 
ENG-82. 78p. Dep. NTIS $5.00. 

This bibliographic research, conducted from Oct. 1975 


gh mining, processing, primary 

pd bibliography was to identify sources information 
coal, especially Iowa coal. Illinois coal’s geological texture is similar 

to Iowa coal, differing only from the b sulfur and ash content 
found in Iowa coal. use of this 
become a major concern in a. air pollution. KWOC-Index 
nique to 
referencing and iterature. Three main provi- 
sions of the bibliography are complete bibliographic listing, author 
ons of the are complete hic reference is num- 
bered consecutively and the authors and words correspond to 


28361 (IS-ICP—34) Vertebrates (excluding fish) in the coal strip- 
mining of Southeast Iowa. Glenn-Lewin, D.C.; Voight, J. 
(Iowa State Univ. of Science and Technology, Ames (USA). 

and Mineral Resources Research Inst.). Oct 1976. Contract W-7 
ENG-82. Dep. NTIS $4.00. 


As coal mining and other environmental disturbances develop 
in southeastern Iowa, it is necessary to know the potential environ- 
mental impact of these, and to monitor that im as it occurs. One 
of the prerequisites of a site analysis is knowledge of the kinds of 
organisms inhabiting that site. The 

vide a list of vertebrate species (other than fish) in the southeast 
iowa region so that future environmental im) studies will have 
available baseline qualitative information for site studies, and (2) to 
survey the abundance and distribution of the vertebrates. For each 


category i catego- 
Species may be locally more abundant, but Blueisted nation 

= (PB—237028) Energy conversion from coal utilizing CPU- 
. Interim report. (Combustion Power Co., Menlo Park, 

Calif (USA)). Nov 1974. 130p. (TR—74-105). NTIS. 
Emissions tests ressurized fluidized bed combustor 
various coal/dolomite ratios were performed. The 


appropriately involve the Fish and Wildlife Service in coal develop- 
ment actions and make participating groups aware of the Service's 
activities, concerns, and products; ecologically characterize the 
status of fish, wildlife, and their habitat in regions and ecosystems 
currently or potentially under stress from coal development; and 
assess, predict, and minimize coal-related impacts to fish, wildlife, 
and their habitat. 

28360 (IS-ICP—32) Bibliography on potential effects on aquatic 
resources of processing and/or conversion of Iowa coal. A final report 
to: U.S. Department of the Interior, Fish and Wildlife Service Re- 
search for Contract SFWB 78905. Project 2165 Iowa Agriculture and 
through Sept. 19/0, 1s highly selected and is intended for those 
al research, or who are interested in coal 
or processing, or aquatic impact from coal 
processing. COal Is One Of the nation’s most important natural re- 
sources used as a major source of energy as well as a potential future 
source for gas and oil. Coal has also become one major contributor 
ererencs numDers. AULDO ing and KCY bite 
arranged by the computer in alphabetical order. Each part of the 
bibliography allows ease in — information pertinent to coal 
characteristics, processing, or possible aquatic effects. 
habitat, regional range, regional abundance, and range in the U.S. 
For birds, residence-migrant status is also listed. “Region” refers to 
southeast Iowa. Four terms are used to express abundance; from 
most to least abundant they are: abundant, common, occasional, and 
rare. Species listed nationally as endangered are so listed in the 
abundance column. ; that have been ; reduced to near 
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turbine, and system instrumentation with computer controls. An 
extended run at 1600°F bed temperature, a calcium/sulfur mole ratio 
of 1.5, a bed velocity of 7 ft/sec, and an excess air of 135 percent, 
using Illinois number 6 coal (4 t sulfur) provided average 
sulfur dioxide and nitrogen dioxide (reported as nitrogen oxides) 
emissions of 0.76 Ib/million Btu and 0.68 Ib/million Btu, respective- 
ly, which were below the Environmental Protection Agency stan- 
dards of 1.0 and 0.7 Ib/million Btu for SO. and NOs, respectively. 
Subsequent runs on the combustor established that all 
components were operable ‘in the combustion of coal and that 
immediate attention needs to be directed toward the removal of 
particulate matter prior to turbine input. 


French, B.R. (New Hampshire U Durham (USA). Dept. of 
Chemical <= Jun 1976. Contract E(49-18)-2205. 72p. Dep. 


involved the sampli 
minerals from combustion of coal particles entrained in 


sub-micron 

efficiently in the electrostatic precipi oo | ly deserve 

more attention as pollutants. Also, tendency to 

some 


tions in coking plants. Masek, V. (Vyzk a Zkusebni Ustavy NHKG 
—— Czech). Hutn. Listy; 30: No. 2, 83-91(1975). (In 
At 23 work stations of four coke oven 


and the environment - cost 
(23 Jun 1975). 
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in Arizona, Colorado, Montana, New Mexico, North 


28367 Critical stresses in coal seams. Braeuner, G. Glueckauf; 
111: No. 13, 618-625(3 Jul 1975). (In German). 
Geometric and 


. (Ration Braunkohle, Grossraes- 

Neue No. 8, 582-590(Aug 1975). (In 
Mathematical methods have proved useful in analyzing the 
conformities of coal deposits that are provided by exploratory data. 


ysis--is described. 


REFER ALSO TO CITATION(S) 28440, 28464, 30003, 30464, 30637 


28369 yan prong Polymeric sealant used to stop shale 

mines. Franklin, J.C.; Weverstad, K.D.; Mar- 
quardt, R.F. cy f Mines, Spokane, Wash. — Spokane 
Mining Research Center. Feb 1977. 10p. Bureau of Mines, Washing- 
ton, 


The Bureau of Mines substantially reduced shale i 

sealant. More than 12,700 sq ft of passageways were treated, and in 
18 months only one failure occurred. This failure was due to 
improper spray application. Material costs averaged 13 cents/sq ft, 
and labor costs were 7 cents/sq ft. Labor included moving all 
and application of coatings. 


28370 ee Mine safety. Part I. Fires and ex- 
(a with abstracts). Report for 1964—Jun 1976. 
. (National Technical Information Service, 
Va. (USA)). Jul 1976. 116p. NTIS (US Sales Only). 
Supersedes NTIS, 75/562. 

The cited reports cover research on underground mine fires 
and explosions, as well as safety and prevention measures. The 
concern is with methane and coal dust explosions. Safety 
Barnes dst contol combustion products, fire sensors, fire suppres- 
inhibition, and dust explosions are all included. 
Crh pda bibliography contains 110 abstracts, 30 of which are 
new entries to the previous edition.) (GRA) 


28371 Portable cryogenic power pack for operating power tools in 
coal mines. Leahy, J.C. (NCB Min: ont Research and Development 
Establishment, Burton-on-Trent, Eng.); Currie, J.A.N.; Phillips, D.; 
cryogenic engineering conference le 
Eng.; IPC Science and Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

The use of powered hand tools in British Coal mines is almost 
non-existent at present owing to the non-availability of a power 
source which both meets the necessary regulations regarding fire, 


press' 
ambient air. The result is a =F safe power source for use 
in coal mines and other situations where hazardous atmospheres 
exist. 


28372 (PB—255421) A master environmental control and mine 
ne ee & coal mining. Vol. I. Execu- 
tive summary. Ramani, R.V.; Manula, C.B. (Pennsylvania State 
Univ., University Park (USA). "Coll. of Earth and Mineral Sciences). 
18 Dec 1975. 31p. NTIS (US Sales Only). 

This report is volume 1 of an 11-volume report on a dynamic 
ining. Thr hus a wide range of posible applications i 
simulator has a wide range of _— eS in 

co dation and evaluation of underground coal mining systems from 
the standpoints of health and safety, productivity, and mine environ- 
ment. The Master Design Simulator consists of nine free-standing 
function-oriented subsystem models linked together into an integrat- 
ed, comprehensive model of an entire mining system. The subsys- 
tems comprising the Master Design Simulator include geology and 
reserves, methane generation, roof support, subsidence, production, 


Pressure and physical properties of coal as causes of caving-in are 
~ ee Equation, curves, plates, and diagrams represent data. 14 
28368 Use of mathematical methods in analyzing deposit param- 
eters in work, illustrated by the e of raw material 
This study is an attempt to elucidate the process of fly ash — 
formation as the icles travel through the boiler. i ts —- ay = raw materials--based on the areal trend 
¢ refs. 
ue gases. Growth of these coarser es in gas 1S MINING 
negligible due to their low Brownian collision frequency. From an 
micron particles and aggregates in the tube bank area of the boiler 
by the mechanism of nucleation-collision-coalescence. Though > 
about 0.32 of the ash on a 
Because of low concentrations of oxides in boiler flue gas, it is more 
likely that more volatile oxides, containing more of the toxic ele- 
ments, participate directly in condensation, nucleation, and growth 
of sub-micron ash particles. 
28364 Characteristics of coal dust components at selected loca- 
of coal dust were sampled. The distribution inhalable and nonin- 
halable constituents was determined. The average content of inhala- 
ble constituents decreased with increasing concentration of the total 
dust. The total dust/inhaled dust ratio was found to be meaningful 
up to a dust concentration of Ae m~* only; beyond this limit, this 
relationship appears to be statistically Be be 
28365 Impacts of the coal fuel cycle in power generation. Weills, 
J.T. pp 297-317 of In Energy and the environment cost-benefit 
ase. Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. 
1976). 
Atlanta, Ocorgis, 
benefit analysis; Atlanta, Georgia, US 
See CONF-750697—. 
A purview of impacts of mining, transporting and burning 
coal to make electricity is presented with the assistance of compila- 
tions and ideas from several sources. The outlook is developed that 
most impacts will be reduced from the baseline of 1970 adverse 
effects even with the anticipated several fold expansion of the coal- DIOSION ana LOA! IS all CCONOMUC 
based electricity output in the coming decades. Some results of a This describes the development of portable power packs for 
group study comparing the social costs of the coal fuel cycle to 
other —— cycles for power generation in a 1980 setting are given. 
An example of underground mining of thick seam western coal for 
nearly one half of the coal-based electricity generated in a future era 
affected annually by mining operations. 
RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 28382, 28399, 28417, 31265 
28366 (USGS-OFR—76-729) Geochemical survey of the western 
energy regions (formerly Geochemical Survey of the western coal 
regions). Third annual progress report, July 1976. (Geological 
Survey, Denver, Colo. (USA)). phe» TIC. 
Data are presented from a b: scale geochemical survey of 
landscape materials in the major coal, uranium, and oil shale-bearing 
lands in the western United States. Data are included on the chemi- 
cal composition of samples of rocks, soils, surface water, and plants 
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rail haulage, cost, water generation, and ventilation. This volume of 
the final report contains a statement of the purpose and scope of 
work, and provides an overview of the Master Design Simulator 
with a description of each subsystem. A discussion of several 
areas of application for the simulator is also included. (GRA) 
28373 
and water 


(PB—255440) Dust control at a transfer point using foam 

water sprays. Technical progress report. Seibel, R.J. (Bureau of 
Mines, Washington, D.C. (USA)). May 1976. 17p. (BM-TPR—97). 
NTIS (US Sales Only). 

The Bureau of Mines studied the effectiveness of foam in 
controlling airborne dust along a mine section belt line, using person- 
al gravimetric samplers to obtain the data. Although foam was 

tly more effective than water sprays in controlling airborne 
respirable dust at a transfer point and along a mine section belt line, a 
strategically arranged water spray system may be sufficiently satis- 
factory and comprise a more economical and convenient dust con- 
trol method. Also, the section belt to main belt transfer point is a 
significant dust source, and additional foam or water sprays may 
need to be applied at such transfer points to alleviate respirable dust 
generation. The app ~ 47h 
of the belt is especially effective for dust control. (GRA) 


28374 (PB—255726) Underground coal mining: an assessment of 
technology. Final report. (Hittman Associates, Inc., Columbia, Md. 
in cooperation with Pennsylvania State Univ., Uni- 
versity Park, and George Washington Univ., Washington, D.C. 
The report is of a 284-1, to provide govern- 
ment and industrial decision an understanding of alter- 
native technologies available for dines the production of coal 
by underground mining in the time frame 1974 - 2000. The tasks 
were to apply the methodology, techniques, and processes of tech- 
nology assessment to domestic underground mining of coal; identify 
pono de technologies and systems for increased production of deep 
mined coal and a alternative RandD and institutional strate- 
gies that may make such technologies viable; identify major areas of 
uncertainty facing the future of the underground coal mining indus- 
try, determine the sensitivity of increased production to these uncer- 
tainties and formulate strategies and timetables for the resolution of 
the uncertainties; identify major alternatives for filling institutional 
gaps, if any, between the various industries involved in the extrac- 
ive levels o' mine productive capacity 
mining region in the United St States. (GRA) 


28375 (UCRL—78725) Compliance respirator program for the 
mining industry, and future. Held, B.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 5 Oct 1976. Contract 
W-7405-ENG-48. 16p. (CONF-761067—1). Dep. NTIS $3. 50. 

From Conference of the National Safety 
Illinois, United States of America (USA) (19 Oct 197: 


approved equipment will no longer be acceptable, some immediately 
and other types after a fathering out A proposed 

requirement, at least for coal miners, will be self-rescuers will 
$0 be of the cxygen-eupplying type, not just a carbon 
ide-removing type. 


Sudden extrusion of coal seams during mining. Kuznetsov, 

S.V.; Khapilova, N.S. Izv. Akad. Nauk SSSR, Mekh. Tverd. Tela; No. 
3, 104-108(May-Jun 1975). (In Russian). 

Beside mine shocks and sudden bursts, sudden extrusion of 

encountered. Joint ——— of a number of 


28377 Possible causes of dynamic phenomena in coal mines. 
Antsyferov, M.S.; Antsyferova, N.G.; Santalova, T.I. (A.A 2 tory 
chinskii Inst of Min, Moscow, USSR). "Sov. Min. Sci. (Engl. Transl. 
11: No. 1, 9-11(Jan-Feb 1975). 

phenomena are a very probable c _of 
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of Min, Moscow, USSR). Sov. Min. Sci. (Engl. Transl.); 11: No. 1, 31- 
34(Jan-Feb 1975). 
Method to investigate and optimize the force and design 


parameters of the pulse-type machines and to choose the most 
of various hardnesses is described. Equations and graphs i 

analysis. 8 refs. 


28379 Emission of methane from coal. Muchnik, S.V. (Inst of 
Min, Novosibirsk, USSR). Sov. Min. Sci. (Engl. Transl); 11: No. 1, 


91-94(Jan-Feb 1975). 
Method of calculating based on the motion of the sorbed 
phase in the micropores of coal as the basis of mass transfer in 
emission and derived expressions are discussed including all the 
ic parameters, which can be used in calculating the gas emission 
surfaces of coal seams as rock pressure elops. Equations and 
graphs show data. 4 refs. 


28380 Diesel sayy experience 

Corp. with emphasis on health and safety aspects. 

te troduction of the first 
traces 

Co. 


mine in the United tates. It further elaborates on the features which 


units. Maintenance been minimal. The mance of hese haulage 
ation is the servicing of the vehicles and preventive maintenance. 


28381 Transport by rubber belt conveyors at the lignite 
facilities in the Serbian Federal Republic of Yugoslavia (SFRJ). K: 

J. (Rud Inst, Belgrade, Yugoslavia). Rud. Glas.; No. 1, 5-11(1975). 
(In Serbo-Croatian 


). 

The author reviews the development fa om convey- 
ing at the open-pit mining facilities in Serbia, which dates back to 
1965. The total length of conveyor belts in lignite open-pit mining is 
doubling every five years, and is expected to monte = about 180 km in 
ten years from now, which would represent a tripling over the 
tov Length, speed and 
currently in use are shown in tabular r 


jean, M.; Lamy, J.P. (Ec des 
Mines de Nancy, Fr). Ind. Miner., Mine; No. 3, 3353381975). (in 


French with English abstract). 

A computer program for subsidence in this coal 
basin was set up to replace the ol gid system of which 
gave good Its but which involved | calculations, 
especially when allowance had to be 


as possibilities o 

computer procedure is shown to be 
errors associated with 


28383 Mechanized dinting in the Lens coal unit. Ind. Miner., 

of the it causes greater ve in 
eo mem ie requires a large amount of manpower, which has 
been reduced the introduction of fairl machines, the 
dinting machines. The present stock in Lens unit includes 11 
HAUSHERR machines and 2 SALZGITTER machines, with 


a greater use of dinting machines in the other collieries. 


machines. van Duyse, H. (INIEX, Lieg 
No. 1, 1975). (la French and Batch). 

acteristics, and eventual fi 


Cichowski, E.; Jagoda, L. Przegl. Gorn.; 31: No. 3 
1975). (In Polish). 


, 120-124(Mar 


safety features which are incorporated in the machine. Martin 
- Coal Corp., after nearly 2 years of experience with the 
lignite open-pit mines are described. 
Several requirements regarding respiratory programs and 
equipment have been given. The program requirements already 
follow ANSI Standard Z88.2, Practices for Respiratory Protection 
" for metal and nonmetal mines, and are now proposed for coal mine 
operations. Equipment requirements will be that Bureau of Mines 
nearly all hydraulic movements. Work is much quicker than with 
manual labor, and the productivity is Fg i.e., 6 to 7 m® per man- 
shift (in place) instead of 1.75 m*. The achieved savings make it 
ible to for the machine and its maintenance in two years; in 
closed system of relations to be written down. All the main param- 
eters of the process of sudden extrusion of coal seams can be 
determined from this system. 
ugh loads On the face zone OF the Coal scam during the period turers in use in Belgian coal mines. Plates and tables give technical 
preceding breakaway of the rock cantilever (settlement of the main data and illustrate operation and performance. 
roof), and are also a consequence of sudden load relief of the face 
zone and sudden shifting of the maximum on the rock pressure . 
distribution deeper into the coal during and immediately after the 
settlement. 8 refs. 
with noz- 
28378 Mechanical-impedance method in research on the interac- zles and mounted close to the cutting element for continuous spray- 
tion between a powerful activated plough and solid coal. Krasnikov, ing of foam. Figures, tables, and equations show equipment and 
Yu.D.; Antsyferova, N.G.; Chizhikov, A.V. (A.A. Skochinskii Inst results. 12 refs. 
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28386 Practical 


and hydraulic transportation. Sch W. (Berghe, Overhausen, 

1973). dn German Berg- Huettenmaenn. Monatsh; 4, 134-143(Apr 

mine room- and 
ages further applications. 

further pplication, Bats and 


Jowski, B. Praegl, Gorn. 31: Ne 11973) Gn Pols. 
A 

Several methods are 

tions: increased ventilation, flies voids 


to equipment use in an Austrian coal 
rtation, and envis- 
illustrate operating 


28388 Evaluation of methane removal efficiency coefficient. Lun- 
arzewski, L. Przegl. Gorn.; 31: No. 4, 161- 1975). 
Statistical data, tests, and graphic demonstrate rela- 
tionship between absolute gas quantities and Gectnd out amounts. 
Calculations tabulated and plotted in graphs make methane quantity 

forecasts possible in gassy seams. 4 refs. 


28389 Basic of automated open pit mining system 
jects. Kusnezow, K.K. (Inst ‘Centrogi otek Ay Moscow, USSR. 
Neue Bergbautech.; 5: No. 5, 321- 3D5(May 1975). (In German 
A man-machine system aimed at higher technology and effec- 
tiveness is offered. Better projecting and calculating procedures are 
suggested to cut costs. Diagrams show improved methods. 


28390 Influence of new techniques on work quota 
open pit mines of Kuznetsk coal basin. Kosar, A. (Polytech Inst, 
—— Neue Bergbautech.; 5: No. 5, 326-327(May 1975). 


of limestone hydraulic 
stowing LG.; j S.M.; Alawidze, T.G. 
(Akad der Wiss, Tbilisi, Gruz SSR). Neue Bergbautech.; 5: No. 5, 


351-353(May 1975). (In a. 
of various materials are tabulated and 


its of inv 
EE properties described. 1 


28392 Secondary raw materials and their utilization in the north 


discussed together with 
inci i 
show planning 


are characterized; 
to come 1976-1980, and 


28394 of slidings. Foerster, W. 1995), (in Germs 
Ger). Neue 5: No. 6, > & 


For a number of 


i model is 
ment, and is 
cal 


Equations and 
26395 Data transmission to automatic pump control at 
South Leicester mine. C.; Moore, D. (Transmitton Ltd). 
Min. Technol; 57: No. 656, 226-231 Gun 1975). 

The authors describe how the task 


described, 
lace as far as the development of explicit expressions. 
illustrate data. 7 


26396 Investigation of methane in carboniferous rocks. a 


District, "Zonguldak Coalheld, Turke 
parameters phenomenon were pe Findings of 
this study indicate coal seams are under the influence of a group 
rather than any one individual factor and therefore 


28397 Colliery expansion and its problems (Bogside 
J. Min. Technol; 57: No. 657, cal oe raion 269(Jul 197 
This paper describes several of _— which were 
encountered by the electrical i 
trebli their existing colliery contribution. 1 This 
to provide the 
colliery in achieving the increased 
collieries faced with similar prob 


28398 output and aging of drainage 
Neue Bergbautech.; 5: No. 7, 


concerning water management, partic —— 
ment. Initial results of these investigations are reported. 20 refs. 


7” Queensland coal. Min. Mag.; 133: No. 1, 21-23, 25(Jul 


The 
decade has been quite 
exploitation of the huge Bowen Basin Coalfield. The 
output is still continuing and reserves, already vast, are continuously 
being upgraded. This article discusses the operating mines and the 
most important new projects and details the current reserve position 
and the major export contracts that have been negotiated. 2 refs. 


28400 Rationalization of project work at the VEB Rationalisier- 
ung Braunkohle. Mahler, H. (Ration Braunkohle, Senftenberg, E 
Ger). Neue Bergbautech.; 5: No. 8, 577-581(Aug 1975). (In German). 
An outline is given of the present stand of rationalized project 
work at lignite mines in East Germany, and the use of electronic 
data processing. The main objectives selected for rationalized pro- 
ject work cover such fields as geology, hydrology, soil mechanics, 
technique and the automated drawing instrument Cartimat III. 1 


28401 Photogrammetric deformation measurements of the 42-m 
W.; Miehle, K. (Bergakad Freiberg, Ger). Neue Bergbautech.; 5: 
No. 1975). (In German). 

The deformation measurements at 
antenataanieren at this mine was to determine 
vertical deformations (bending lines) under various load conditions. 
This technique is shown to be fairly accurate in measuring vertical 


28402 High-productivity coal-face of 1974. Standard 
of the ‘80s. Bassier, F.K.; Tekathen, H. Glueckauf; 111: No. 16, 751- 
758(21 Aug (In German). 

Machines and production levels are analyzed. Performance 
and production targets of present and future are discussed. Data are 
presented in graphical and tabular form. 5 refs. 


28403 Shield support practice with slice working of a thick coal 
111: No. 16, 758-764(21 p 1975). (in 


study of equipment use and of systems 


26404 Comparative experiments on roof control with convention- 
al supports and shield supports. Herwig, H. G/ueckauf; 111: No. 17, 
803-808(4 Sep 1975). (In German). 


of efficient networks elec- 
1975) (in German). 
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0 of the comme of of 
methane from the niferous measures and/or strata, experimen- 
tal data are which were obtained | the 
natural emission of methane is basically a large scale process depen- 
lignite opencast mining are making steady progress thanks to ever 
better methods of analytical ground-water hydraulics. However, 
a advantages of these advances are called into question, or at 
least limited, when the optimum design does not also result in a 
trouble-free operation of the wells. To deal with such problems, 
Lower productivity in ee with more investments in 
machinery caused imbalances which call for an economic re-evalua- 
tion of the subject. Diagrams and tables represent comparative 
evaluation of performances. 
(Nordboehmischen Braunkohlenwerke, Most, Czech). Neue Berg- 
bautech.; 5: No. 5, 275-279(May 1975). (In German). 
Detailed geologic description is followed by listing of re- 
sources and industries making use of them in an economical way. 
28393 Goals and methods of computerized coal mining industry 
planning. Lisowski, A. Przegl. Gorn.; 31: No. 5, 186-196(May 1975). 
(in Polish with English abstract). 
Mathematical proce- 
dures enabling the use of in the 
ice. Basic functions ystems 
e-years 
proce- 
ures. 
a for the purpose of water supply and for 
special decisions to be made in open-cast lignite mining it is neces- 
well as to know the rate and of shift. The development of a 
| 
lems. 
situated throughout A. Fy into a centralized automatic control 
system was accompli at the South Leicester coal mine. The 
system discussed provides automatic control and remote monitoring 
of all important pumping information: high water level, low water 
level, water flow out of the pump and gate-end box contactor. Each Diagrammatically and tabularly supplement comparison is 
of the forty pumps on the system has an automatic stop/start, remote a methods used are explained, and results summa- 
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in tabular and graphical form. 4 refs. 


28406 Study of coal winning ge eng shearer drums. Pechalat, F. Ind. 
Fr.), Mineralurgie; No. 3, 87-115(1976). (In 
rench 

This experimental study of the shearer drums with 1400 mm 
diameter was conducted on a test bench called heavy-duty bench. 
Various parameters were recorded, including the rotational speed of 
the drum, the of advance of the carriage, the tension of the 
haulage chain, the moment of resistance to the rotation of the drum. 
The —— is divided into two parts: with a drum utilized 
ot node, or loading, and with a drum used for both coal winning 


28407 Study of the conditions leading to spontaneous combustion 
in the French coal mines. Jeger, C. Ind. Miner. (St.-Etienne, Fr.), 
Mineralurgie; No. 3, 116-140(1976). 

This study was undertaken to find out the ways of reducing 
the risks of spontaneous combustion and the costs of preventive 
measures in the French coal mines. Some general and fixed charac- 
teristics of the deposit sometimes seem to be associated with the 
incidence of spontaneous combustion which mostly originates in the 
so-called susceptible seams. This susceptibility appears to be linked 
with the pyrite content to the extent to which the pyrite can be 
converted into iron sulfate. However, some mining factors also are 
found to play a role in fires. 


28408 Winning of ore: will mining ever become a science. Adams, 
J.W. (Ingersoll—Rand Co., Woodcliff Lake, NJ). AIP (Am. Inst. 
Phys.) Conf 32, 72-96(1976). 

From an New York, New York, United 
States of ‘eb 1976). 

ith 400 acceler- 

ginning wi some years ago, mining’s 

reasons for it are given. Illustrating the basic energy requirements, 
the reasons why mechanization has now swept world mining are 
indicated. Critical of the exotic methods currently being extolled, 
this century will be made through improvements to and greater 
ten. Callin of current mechanization, rather than exotics or prod v=o 


Armchair 


the finding process- 
new energy systems. Whitney, W.M.; Floyd, E.L.; 
Griffiths, R.; Macomber, H.L. (Jet Propulsion Lab., Pasadena, CA). 
AIP (Am. Inst. oe Conf. Proc.; No. 32, 297-311(1976). 
From Ann of APS; New York, New York, United 
Sts of USA) ‘eb 1976). 


extracting preparing 

information processing and control, makes indivi 
productive. Bespite large differences in form and in appli 
automation systems have some common underlyi 


28410 Refinement of the Heise—Drekopf formula. Bajer, M. 
Ostrava, Czech.); Suchan, L. Uhli; 24: No. 
5, 182-185(1976). (In Czech). 
One of the most used formulas in the common 


28411 Computer for the control of ventilation and Aw in the 
underground mine. Luptak, G. ya Automatizace a 
Czech.); Vancura, V. Uhli; 24: No. 1, (in 


Subjects discussed are: safety in underground mines; flow of 
information; introduction of operating data into the control comput- 
er; and evaluation of the information received. 
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28412 Development of the mechanization of drilling in driving 
entries in the Ostrava-Karvina basin. Pavlas, M.; Seflova, A. = 
Automatizace a Mechanizace OR OKD, Ostrava, Czech.). Uhli; 24: 
No. 10, 407-416(1976). (In Czech). 

The following topics are discussed: specific conditions for the 
mechanization of drilling; development of the HVJR-1H drilling car; 
results of the operation of the HVJR-1H drilling car; economic 
evaluation of the verifying operation; and further development of 
the mechanization of drilling. 


28413 Technical-economic examination of the main conveyer belt 
transport in the 4th level of the Dukla Mine. Polak, J. (Zavod 
Automatizace a Mechanizace OR OKD, Ostrava, Czech.); Gongol, 
J. Uhli; 24: No. 10, 426-434(1976). (In Czech). 

Ti discussed include: description of the geological condi- 
tions in situ; solution of the main transport of the excavated mass in 
the fourth level; solution of the main transport of the excavated mass 
in the fourth level by mine haulage; comparison of the systems from 
the economic point of view; comparison of the systems as regards 
energy costs; comparison from the point of view of costs of spare 

from the 
; relation to 


ational transport ; 
tion; and safety and hygiene of work. 


(Minist of Energy, Dep of Coal, India). J. Mines, Met. Fuels; 24: No. 
4, 107-117(Apr 1376). 

An attempt has been made to develop indigenous intermedi- 
ate technology for exploitation of standing coal pillars by alternate 
applications of simple machines, e.g., load haul mem tite damp 
loaders or scrapers, in conjunction with drilling/blasting. The meth- 
ble for one section pillar mining for seam gradient flat to, say, 1 
in 2. The method of extraction can be or as longwall caving 

are 
already 


, D. (Bergakademie Freiberg, E. Ger.). Neue 

Bergbautech.; 6: No. 7, 499-503(Jul 1976). a 
This study continues and complements the previously pub- 
SS ee addition to a survey of latest 
w-how and guidelines for the practicing engineer, an attempt is 
made to describe in detail the present available measures for iimely 
detection and prevention (or reduction) of output losses in these 

wells as a result of filter clogging. 11 refs. 


Present status 1 
Republic. Koziol, G.; Strzodka, 
i . B hle, Senftenberg, E. Ger.). Neue Bergbau- 
tech; 6: No. 8, '589-592(Aug (in 


German). 
of modern open-cast 
are characterized 


has litte to do with 
larke, A.M. 
. Colliery Guardian; 224: No. 8, 323-336(Au 
lo: the ha 
exploration, most are ve 
the way the hows when, and where of explocation programs 
new post-mechanization and concentration era. The basis of modern 
exploration programs on a multi-mine scale is examined along with 
tion. Finally, the role of seismic surveying in exploration is 


28418 Drilling: a 
No. 8, Th dling 1976). 


the gate and vertical transport; a of the selectivity coal—coal 
and coal—stone; undesired crushing of coal during per oper- 
developed or artificially formed. 

vy tO Improv uITen macnin OCK ImleriaCe Materials and to 

develop new and better materials, a real need is expressed for 

increasing the application of current sciences to mining needs. It is 

concluded, that except for in situ mining it is unlikely that mining 

will ever become a science. Because of the irregular variations in the 

earth's crust from whence ore comes, man’s intelligence will always 

be ¢ an at the working face, and thus mining as it is known today 

will always be an art. 

in the Genmen 

are becoming harder and more expensive to obtain, and the demand jOgies in : —_ . 

: for them is growing. Meeting future needs and keeping the costs by an increased concentration of facilities and the use of highly 
down may require automating some of the s in locating and efficient overburden conveyor bridges, as well as a combination of 
automated need for rationalization of 
g human long-term programs for the 
‘orts more country’s coal industry development--based on new technological 
ication, all advances in conveying, transportation and drainage--are outlined. 
es. These 

are illustrated with examples drawn from planetary and undersea 

exploration, coal mining, and solar-cell fabrication. 

mine ventilation is the formula of Heise-Drekopf for the calculation 

of the pressure difference between two points of the ventilation 

network with different height levels, where the air ne has been 

estimated by means of barometric measuring. This formula may also 

be used for the calculation of the natural heat uplift of mine winds. 

Calculations in practice with the use of the Heise-Drekopf formula 

and other methods showed small differences of results. cussed. 

concept. Shaw, K. Colliery Guardian; 224: 

holes through strata to record sequence 

x future exploitation has been, and will 

most used form of exploration. In coal 

mining boreholes are the first stage of discovering new areas of coal, 
and then for proving the extent of the reserves both horizontally and 
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vertically. Various 


in drilling 
relationship btw 2 refs. 


28419 Driving 
HLF. (Bi 


Sane 


underground road- 
industries in the U.K. 
in- 


future requirements for tunneling in coal mines are examined briefly. 


28420 Producing coal. Rawlinson, R. Colliery Guardian; 224: 
No. 8, 360-372(Aug 1976). 
In that of the 150 


tons poten ‘or in 

would produse 15 milion tons, the remaining 133 milion tons to 
obtained by deep mined output. If, as at present, 6.75 million tons 
continue to be mined by shortwall and other similar systems, then 


Transportation of mineral, materials manpower. 
Northar J.H. Guardian; 224: No. 8, 315 A 1976). 
improvement in coalface tec logy 

scieved dung the past 20 yes now ily needed inthe 


286422 Use of computers to J.E. 
Colliery Guardian; 224: No. 8, a 1976). 
Within the National Coal Board, computer facilities were 


R and D, 


entry into new coalfields, the expansion and extension of the longer 
life pits and investment into technological progress. 

28424 New winder braking system with Colliery NCB. 
Colliery Guardian; 224: No. 9, 452, 455(Sep 1976). 

A new mineshaft winder braking system for increased mine 
safety is briefly described. The first of its type in the U.K., the 
— new disc brake design. A comparison is made with 

former braking system, and the benefits and the installation of the 
new system at the National Coal Board's Rawdon Colliery in the 
28425 Predrainage of coal seams by hydrofracture. 
F.W. Colliery Guardian; 224: No. 9, “9, 461-462(Sep 1976). 
A brief review is presented of 


on the hy of coal seams to 


= ular! during 
seams. Its use is partic y i the planning 
period of new coal fields or other major refs. 


28426 
Braeuner, G.; Heising, C.; von Velsen-Zerweck, R. Glueckauf; 112: 
No. 17, 951-9510 Sow 2 Sep 1976). (in German). 
Drilling and saturation practice in coal mines is described. 
are discussed. Usefulness of method in gas bursts prevention i: 
explained. 


with two and three-start spiral vane 


28427 Cutting 


28428 Air conditioning in mining operations. Voss, J. Glueckauf; 
112: = 961-969(2 Sep 1976). (In German). a 


pressure heat exchange and surface 
conditioning plants are presented. 16 refs. 


26429 and backfilling procedure. Talmann, H. 
Schroer, D. Glucchoyf 112: No. 17, 981-982(2 Sep 1976). da 


mining exposition '76. Pt. 3. Show of the superlative. 
aoe 27: No. 11, 439-449(Nov 1976). (In German). 


5 

In third and last of the on the 
introduced: Transport equipment in mining and tunnelling, headway 
supports, ventilation, —— aggregates, pumps, compressors, 
electrical installations equipment, telephone communications, 
signalling equipment, measuring equipment, and life saving apparatus 

miners. 


28431 Apparatus for mining coal using vertical bore hole and 
fluid. Poundstone, W.N.; Miller, W.J. (to Continental Oil Co.). US 
Patent 3,993,146. 23 Nov 1976. Filed date 26 Aug 1974. 8p. 

Coal can be mined from a substantially v or steeply 


technology. 
Schmidt, W.B. (Bureau of Mines, Washington, DC); Moroni, E.; 
Bullock, R.; Sanford, C.; Murphy, J. Trans. Soc. Min. Eng. AIME; 
260: No. 4, 306-311(Dec 1976). 
the Dept. of the 
& study tour of the underground coal mining 
in sad Gormeny to soviow and 
ing coal mining technology. The group found that differences in 
tradition, mining conditions, and i industry capabilities have led to 
approaches in technological developments, many of which 
have the potential for application in U.S. mining. Both countries are 
— to improve materials and procedures for roadside pack 
wall 


monitoring system in an under- 
D. (Bureau of Mines, Pittsbur, 
wo H.H. Trans. Soc. Min. Eng. AIME; 260: No. 4, 312-317 
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HE drilling techniques are detailed, including oilfield 
drilling techniques applied to coal exploration, and it is explained 
, the 
underground 
Univ., Eng.) 
e five principal methods used to dri 
ways or tunnels in the mining and coalmining 
and other countries are detailed. These incl 
seam miners used only in coalmining; dintheader machines in coal 
and the adjacent strata; boom or selective heading machines of the 
roadheader type; full-face tunneling machines of dealing 
with harder rocks; and drilling and shotfiring. effects of in- _ A comparative study of two drum types with smooth and 
creased mechanization on the environment are assessed, and the conical closing rings is presented. The results prove that three-start 
es §—§ 2000-mm-diameter drums with 44 rpm perform better, and that ring 
outfits are of great importance. 
in the vicinity of coal conveyors. Methods of ventilation and climate 
improvement are described. Central and shaft systems for coding are 
longwall mechanized faces. The author examines the areas for im- 
provement of coal face pen and reviews some recent devel- 
opment in Lape loader and practice, 
ors, powered supports, and automatic steering of power ers. The of 
+ : : planks 2.65 m long and 0.5 m wide connected with 
Advanced Technology Mining (ATM) concept is also considered. 1... 010) hooks makes additional sheeting possible in coal mine 
ee shafts. Experience and additional applications are reported. 
1s to be successfully implemented. A discussion 1s presented on how 
to achieve higher performance and efficiency in mineral —— 
systems with special emphasis on conveying systems and their 
remote control and monitoring, and on how to increase the capacity 
of existing colliery systems. In the materials transport field, improve- 
ments are suggested for raodway conditions and locomotive hau- 
- Finally, the - of manriding systems and a minimum 
developed by Compower to satisiy c’ requirements w are 
an inte of any large organization. : ement with a magnetite slurry having a specific gravity greater than the 
Geen the less coal being mined therefrom. As the coal is dislodged, it will float to 
clerical staff were required to maintain bookkeeping, and historical ‘he top and be pumped from the cavity by the excess magnetite 
reports were readily available of production, ps manpower per- slurry being supplied to the cavity. A coal-magnetite slurry separator 
formance and material usage. Applications of the comprehensive is used to separate the coal from the magnetite slurry, whereupon 
monitoring systems in the monitoring and control of the coal face the magnetite slurry is reinjected into the cavity. 
machines as well as the environment are examined, and the probable 
future developments in these monitoring systems are outlined. 
28423 Typical colliery in the year 2000 AD. Tregelles, P.G. 
Colliery Guardian; 224: No. 8, 411-416(Aug 1976). 
lively industry: that is the industry will retain the electricity of 
enable bentonite, water, stone, and a special cement are pipelind to the pack 
area to form a low strength compressible pack wall. The German 
industry is using anhydrite or blotzdammer to form a high strength 
k wall. Both countries are using full-face tunnel-boring machines. 
The German industry has had considerable success with shieia-iype 
longwall supports. 

Experiments at the Somerset mine, Colo., under an agreement 
between tis. Steel Corp. and the U.S. Bureau of Mines are de- 
scribed. A test was “a of the tube bundle method of mine air 
sampling which was developed for European longwall mines; some 
300,000 running feet of tubing provided continuous monitoring at 38 
locations. Carbon monoxide concentrations were obtaind with stan- 
dard deviations of less than 1 ppM and oxygen concentrations with 
standard deviations of less than 0.2 percent. A base level of CO 
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index (ppM CO evolved per percent O2 removed) was determined to 

be zero to 20 through most of the passageways of the mine. Howev- 

er, in one working section where the coal was initially hot (about 

the CO index was demonstrably hi » <20 

ward to about 60 when smoke appeared and section 

ments on CO evolution from coals. 


28434 Diesel exhaust contamination of mine ventilation 

Thakur, P.C. (Continental Oil Co., Morgantown, WV); Stefanko, R..; 
Ramani, R.V. Trans. Soc. Min. Eng. AIME; 260: No. 4, 341-347(Dec 
1976). 

The effects of diesel exhaust on mine ventilation systems are 
discussed. Mathematical models for emission of gaseous pollutants 
from diesel engines and their ion into mine air have been 
developed. Situations likely to prevail in mines were originally 
modeled using partial differential equations, but only simplified 
solutions are presented here. Validity of these models has been 
established by field observation of the growth of carbon monoxide 
concentrations in mine air environment. nang ig these models 
can be used for air requirement calculations diesel engines in 
underground mines. . 


28435 Apparatus for continuous mining. Russell, J.D. US Patent 
3,997,216. 14 Dec 1976. Filed date 21 Oct 1971. 8p. 

Material is continuously dislodged by a pair of conical cutters 
and displaced outwardly toward the ribs of the room as the mining 
‘machine advances. The dislodged material is picked up by a trans- 
versely extending spiral conveyor and conveyed inwardly from the 
ribs onto the bottom strand of a flexible belt. The flexible belt has 
one end portion coiled on a lower rotatable spindle at a fixed 
discharge station adjacent the room entry. The other end portion of 
the flexible belt is coiled on an u — pect mpd positioned 
above the lower rotatable spindle. termediate portion of the 
flexible belt forms a lower conve rteee portion extending from 
the lower coil around a cylindrical idler or turn around pulley and 
an upper strand on extending from the upper spindle to the turn 
around pulley. The upper strand portion extends between a pair of 
driven compression rollers to pull the upper strand toward the 
mining machine from the upper spindle. gente. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 28255, 28413, 28414, 28421, 
28423, 28435, 28450, 29077 


28436 (FE—1792-16) Coal Feeder 
Annual report, 1976. (Lockheed Missiles and S ee Sunny- 
vale, ped (USA)). 24 Jun 1976. Contract E(49-1 9.1782. 1 136p. Dep. 


Work done during the first year of the Coal Feeder Develop- 
ment Program is presented. During the 6-month Study Phase (Phase 


environment. Fifteen potential candidates were identified. 
nary calculations to assess performance potential were made, and the 


list of viable candidates was reduced to four. These candidates were 


mathematical tools will be used for equi 


scaleup. A close- test facility is being to support the 
experimental tasks of the program. 
28437 Dry fines screening. M.P. Colliery Guardian; 


223: No. 5, 162-164, 166-168, —a 1975). 

Requirement for dry fines extraction in the preparation of 
blended smalls for power generation in order to minimize water 
clarification and slurry recovery problems is explained. The problem 
of screening raw coal at fine mesh sizes has pro, ively increased 


— many years and most innovations in screening techniques over 

this period have been overtaken by the continued increase in raw 
coal moisture levels. The article outlines the work of the NCB 
Mining Research and Development Establishment in attempting to 
evaluate the problem and develop new sizing techniques capable of 
tolerating the high levels of moisture now 


being encountered in the 


ERA VOL. 2, NO. 12 


28438 Results and problems of 

transport of lignite. Boehme, F.; Ebbecke, K. 
(Ration Braunkohle, Dresden). Neue Bergbautech.; 5: No. 6, 433- 
439(Jun_ 1975). (In German). 

to an incomplete knowledge of the behaviour of 

materials of the hydrodynamic properties of the mixed solid 
substance-water flow, fields of ——- of pipe lines to — 
ing solid granular materials are still insufficiently developed. 
are presented in tabular and graphical form. 4 refs. 


28439 Mixed briguetting of dry lignite with briquette abrasive, 
gas flame coal, or anthracite. Krug, H.; Naundorf, W.; he ae So 
Schoenherr, D. (Bergakad Freiberg, E. Ger.). Neue Bergbautech.; 5 
y means wetting tests 
basic conditions could be tried for the process engineering of bri- 
quetting dry lignite mixed with briquette abrasive, open-burning coal 
second component can be pressed into briquettes having 
strength. Data are presented in graphical form. 24 refs. 


28440 Coal getting, conveying, haulage, and materials transport 
automation. Olaf, J. Glueckauf; 111: No. 16, ee Aug 1975). 
Instrumentation of control systems of various operations is 
described. pot ey sa uses for optimization are and remote 
control is suggested. Plates show equipment. 5 
28441 Present situation and further development of the long 
distance belt in the CSSR. Masin, O. Uhli; 24: No. 1, 7- 
(In Czech). 


Woaniinaeie estimated values of the volume heat trans- 
are discussed. The value of the heat transfer coefficient is an impor- 
tant factor, of which the intensity of drying may be jud In the 
initial phases of values of roughly 6,000 to 25,000 kcal/ 
at the tem of 540°C. The intensi- 


Of 2300 to 700 keal/ 


preparation: the pattern of 
Colliery Guardian; 224: No. 8, 
A view of future trends reparation is eee > eens. The 
tata controll omy offers to a washery. 


computer or micro-processor is unlikel af 

28444 Forty years control development in coal prepara- 
tion. = Ss. "Glueckauf: 112: No. 17, 973-976(2 Sep 1976). (In 
: and classification procedures in 1935-1975 and 
machinery and processes are 


quality due to new 
compared and evaluated. 


286445 Increasing coke throughput thinner stretchers. 
K.G. Glueckauf: 112: No. Sep 1976). 


Recapitulation of the development of the belt transport from 
the installation of the first conveyors of the width 1000 mm at the 
Mine A. Zapotocky in the North Bohemian brown coal basin to the 
—— technological transport complexes with conveyors of 
the width 2000 mm is presented. Short characteristic of particular 
development stages and constructional concepts with the outline of 
o—- problems of the utilization in the characteristic conditions of 
¢ North Bohemian brown coal basin are included. Outlook and 
directions of the further development on the basis of experiences 
ee gained in designing and operation of ay me used in the present 
time and of some aspects following from the discrepancy between 
the need of the coal mines and the technical production capacities 
28442 Heat transfer in flow driers in relation to the grain size of 
ty | ng ecreased | Its in stance | 
from atmospheric storage and transfer the material to a high-pressure to 1.6 m from the charging device. The mean values of rae og 
hge of the de- 
prove a 
lOW-DIcssui DS! Diantis Progucineg OW 
BTU gas and into high-pressure plants (1500 psi) providing high 
BTU gas. Cost data were generated to compare the equipment and 
Operating cost of the feed systems. This comparison determined 
whether the systems merit development. Potential problem areas 
were identified and a laboratory test program was formulated. 
During Phase II of the Program, laboratory tests were performed, 
and test hardware was designed for laboratory sized feeders. These Mphasis On Preparauon plant moniwornng and COnuol. A sudden 
are being fabricated and will be tested and evaluated as of the 
ced the 
Based on 
resulting 
tion and 
and balanced heating is stressed. Results with preheated coal using H 
the precarbon process are reported. 7 refs. 
28446 Method and apparatus for feeding comminuted solid fuel 
into plenum chambers. Schweimanns, H.R. (to Shell Internationale 
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Research V.). US Patent -— 30 Nov 1976. 
Priority date 18 Jul 1 bn4, German, F ‘ederal Republic of (F.R. Ger- 


many). 

of finely comminuted solid fuel are admitted 
into an oxygen-containing gasification chamber oa a system of 
locks having an 


bunker which is maintained at atmo- 

an intermediate bunker wherein the pressure alter- 
always above atmospheric, a metering device which connects the 
lowermost bunker with the gasification chamber, __ which can 
supply compressed inert gas into the intermediate bunk after 
latter has received a charge of fuel 
bunker but before the intermediate 
from the u 

bunker subsequent to transfer of a 
The thus evacuated com) rf 
matic conveyor which supplies charges of fuel particles from a 
source to the bunker while the latter is 


independen f the 
sure in the intermediate bunker. 16 claims, preety hawk 


28447 Experiences in transportation of dried low-rank western 
coals. Paulson, L.E. (Energy Research and Dev 


. Cars 
for comparative purposes. transit, were 
changes in the coal’s moisture content, dust losses, and temperature. 


COMBUSTION 

REFER ALSO TO CITATION(S) 28258, 28357, 28363, 30024, 30433 
28448 pa Fate of coal 

during pyrolysis and oxidation. AF. 


COAL AND COAL PRODUCTS 2919 


ae. 30 Nov 1976. Contract EX-76-C-01-2222. 6p. Dep. NTIS 


November 1976 are presented. this there have been 
four SRC unloadings at Plant Mitchell, with one additional unload- 
ing ¢: . Dust generated during unloading and handling of SRC 
is a problem; however, evaluations are 
underway and recommendations will be fo The burner 
= tt program sponsored by Electric Power h Insti- 
RI) at Babcock and Wilcox (B and W) was completed with 
oe. development of a burner acceptable for use at Plant Mitchell 
during the SRC test burn. A subcontract between B and W and 
Southern Company Services (SCS) has been approved by oe, 
and additional subcontract activities are in progress. Installation of 
test instrumentation is proceeding at Plant Mitchell, “and evaluation 
to determine the adequacy of other existing instrumentation is under- 
way. A new schedule for the test burn program has been adopted; 
however, retrofit and test plans remain unchanged. 


28451 (FE—2437-1) aay study of using a coal/water/oil 
emulsion as a clean phase I. Interim report, July— 


liquid fuel: 
September 1976. Dooher, J.P. (Adelphi Univ Garden City, N.Y. 
S30 Oct 1976. Contract EX-7 


1-2437. 23p. Dep. NTIS 


as a clean liquid fuel. The major portion of the work was in 
experiment design and setup. The combustion chamber and burner 
atomizing system have been designed and fabricated, and are under- 
going g testing. The bulk of the major items of instrumentation have 

received, and procedures have been ee for efficient 


for rheo- 

grams developed. = number of emulsion samples were ee 

with v concentrations of coal/water/oil and their shelf life 

studied. initial phase, the emulsion technique has been ultra- 

sonic. The major result of this initial study was the photomicro- 

tle uma which showed the detailed structure of 
components. 


28452  (FE—2461-1) Industrial of fluidized-bed com- 
bustion. 


Quarterly progress report, July—September 1976. = 

town Univ., Washington, D.C. (USA)). Dec 1976. Contract E( 
18)-2461. 12p. TS $3.50. 

In line with a determination by the Federal Government that 
a fluidized-bed combustion process can efficiently convert the 
energy of coal to usable power in an environmentally acceptable 
manner, Georgetown University was awarded a contract by the 
Energy Reseameh and Development Administration to construct and 
operate a demonstration plant. The initial progress under the con- 
tract reflects that work is proceeding as planned with no significant 
problems identified. 


28453 (FE—2472-3) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. technical progress report, 
June 30—September 30, 1976. Weller, A.E.; Nack, H. (Battelle 
Columbus Labs., Ohio (USA)). 8 Nov 1976. Contract E(49-18)-2472. 
llp. Dep. NTIS $3.50. 

A sub-scale experimental unit is being designed and construct- 
ed and will be used to develop design information for a 25,000 Ib/hr 
demonstration industrial steam generator using an advanced propri- 
etary fluidized-bed combustion process. Nominal design for sub- 
scale unit is a firing rate of 400 Ib coal per hour and a bed cross 
section of approximately 2 square feet. Design of the sub-scale unit is 

completion, and long-lead items have been ordered or identi- 
heat oe development work with the existing 6-inch unit has 
continued to obtain needed design data. Recent development work 
includes an erosion/corrosion study, a -load operation study, and 
a bed material attrition study. The ts have been encouraging and 
have confirmed tentative predictions of process characteristics. 


28454 (PB—241821) Identification and characterization of the 
use of mixed conventional and waste flog OLW) Co, Howe 
technology series (final). Mathur, ous- 
ee (USA)). Feb 1975. Contract EPA.68-02- 1308. 65p. NTIS 


The major objective of this study was to identify and classify 
types and properties of mixed fuels presently in use, and types of 
ry Processes using mixed fuels. Types of mixed fuels include 
mixed oils; oil and gas; coal and oil; coal and gas; by-product gases 
and focls by-product chemical waste; and mixtures of chemical 
wastes and conventional fossil fuels. The scope of the task covered 
industries in the category of Utilities, Petroleum Refineries, Petro- 
chemical, Chemical (excl 
and Textile. A list of man mixed fuel 


Gurners was 

developed. (GRA) 
of zeolite catalyst. Hano, 
T.; Nakashio, F.; Kusunoki, K. (Kyushu Univ., Fukuoka). J. Chem. 
Eng. Jpn.; 8: No. 2, 127-130(Apr 1975). 


pres- 

tration, Grand Forks, ND); Cooley, S.A.; Wegert, 2 Ellman, R.C. 

Trans. Soc. Min. Eng. AIME; 260: No. 4, 300-305(Dec 1976). 

The Grand Forks Energy Research Center (GFERC) and 
Commonwealth Edison of Chicago pee conducted tests in which 
400 tons of subbituminous Se were dried in a commer- 
cial scale dryer, oil sprayed cooled, then shipped from Pekin, 

From Symposium on stationary source combustion; Atlanta, 
GA, USA (24 Sep 1975). 

In Proceedings of the stationary source combustion sympo- 
sium. Volume I. Fundamental Research. 

U.S. coals contain 0.5 to 2.0% nitrogen by weight, of which 
about 10 to 50% is converted to nitric oxide in combustors. Little 
information is available, however, on whether the conversion occurs 
by oxidation of nitrogen ——- devolatilized from the coal or 
by oxidation of nitrogen in char. In order to provide a better 
understanding of the factors influencing fuel nitrogen conversion, 
and to obtain guidance for control strategies, a laboratory furnace 
has been designed for studies of devolatilization and oxidation of 
coal under simulated combustor conditions. Preliminary results show 
temperature and time, the conversion of part of the nitrogen devola- 
tilized in inert atmospheres to Nz, HCN, NHs, and the decrease in 
NO/sub x/ emissions with increases in the fuel equivalence ratio. 
28449 (EPA—600/2-76-152a, pp 185-215) Chemical reactions in 
the conversion of fuel nitrogen to NOx. Axwothy, A.E.; Schneider, 
— Dayan, V.H. (Rockwell International, Canoga Park, CA). Jun 
1976. 

From Symposium on stationary source combustion; Atlanta, 
GA, USA (24 Sep 1975). 

In Proceedings of the stationary source combustion sympo- 
sium. Volume I. Fundamental Research. 

An experimental and analytical program was conducted to 
investigate the chemical and physical processes involved in the 
conversion of fuel-bound ey NO/sub x/ in combustion. To 
study the types of reactions volatile fuel nitrogen species can under- 
oa the surface of a burning coal — or oil droplet, model 

1 nitrogen compounds were pyrolyzed in helium at elevated 
temperatures. Fuel oils and coals were then pyrolyzed under similar 
conditions and the fate of the nitrogen species determined. This 
study demonstrated that HCN and, to a much smaller extent, NHs 
are likely to form from nitrogen compounds in the preflame stages of 
combustion. A premixed, flat-flame burner study was then carried 

out to combustion kinetics involved in the conversion 
of HCN and to NO and Nz in rich and lean CH,-O2-Ar flames. 
. 28450 (FE—2222-1) Full-scale utility boiler test with solvent 
refined coal (SRC). Technical progress report, July—November 1976. 
McRanie, R.D. (Southern Co. Services, Inc., Birmingham, Ala. 
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Burning rate of coke deposited on zeolite catalyst is evaluated 
under conditions of chemical reaction control and compared with 
experimental data reported Fg ng by other investigators. The 
rate equation obtained is first order with respect to both coke 
concentration and oxygen partial pressure. Its activation energy is 
26.2 kcal/g-mol, slightly lower than those of other works. BUrning 
rate is approximately in dent of the source of coke, but is 
affected by a certain kind of cation in zeolite. 12 refs. 


28456 Fluidised b: d combustion of coal. Gilmour, I.A. (Univ. of 
Canterbury, New Zealand). N. Z. Eng.; 30: No. 6, 165.16704n 1975). 

A laboratory-scale combustor was designed and constructed 
to establish design data for the eventual development of a large 
prototype boiler. All trials have been carried out using -9 mm Ohai 
sub-bituminous coal, and the effort has been aimed at the accumula- 
tion of operating experience and the definition of conditions during 
steady operation. Two aspects of the operation which received close 
attention were: starting up the combustor, and regulation of the heat 
output. A method for regulating the — output of the combustor by 
intermittent operation is described. 13 refs. 


28457 Main principles of design of steam generators to bush 
Marshak, Yu.L.; Kuznetsov, N.V.; Dik, E.P.; Itman, 
D.L.; Teploenergetika (Moscow); No. 6, 18-23(Jun 


Teosansectetionn are given for the design of steam 

Berezovo deposit of the 

Achinsk Basin in East Siberia. The recommendations are based on 
the industrial experience of burning coal from other deposits of this 
basin as well as on experimental burning of the low-ash content 
Berezovo coal. This coal is one of the two most economically 
convenient deposits for the development of the thermal power 
industry in Siberia. Its average ash content is 4.7%, its sulfur conteat 
is only 0.3%. 


542(Sep 1976). (In German 

ed coal is very suitable for power station use, provided, 
however, that the values of the coal supplied under the contract 


Regular sampling of individual types and mix vides, in 
conjunction with a serviceable mixed coal coal reliable 
power station operation. 

MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 28306, 28679, 30000 


28459 (FEA/B—77/047) National coal model: description and 
Inc., Oct 1976. vp. 


The National Coal Model (NC is designed to forecast coal 
production, consumption, and prices and to analyze coal-related 


P 

both short-term and long-term annual projections under a variety 

cog scenarios because it is data driven. This built-in flexibility and 


degree of resolution will allow users to ¥ “Y public policy 


Assoc Ltd, S Afr). S. Afr. Mech. Eng.: 25: No. 5, 131-139(May a 
It has been shown that over 5 million tons of coking and 
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rose approximately four times. aso 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 28369, 28370, 28375, 28376, 
28379, 28385, 28407, 28411, 28413, 28424, 28433, 28434 


28462 (BNWL-SA—5845) Dynamic analysis of the environmen- 
tal and social impacts of coal development in the Eastern Powder 
River Basin of Wyoming, 1500 —2010. Jacobsen, J.J. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(451- 
)1830. 12p. (CONF-761061—1). Dep. NTIS $3.50. 

From 14. international symposium for the application for 
computers and mathematics in the mineral industries; University 
Park, a. United States of America (USA) (4 Oct 1976). 

A dynamic regional coal devel it model is constructed 
for the Eastern Powder River Basin of Wyoming. a 
alternative development schedules from a recent environmental 
impact statement submitted to the it of the Interior are 
simulated. These alternatives include different mixes of export a well 
ity, different coal conversion ret ti within the region, 
various levels of coal production. Exportation of 70 to 80 
an ultimate coal production of 180 million tons (163.3 x 1 Fispacr 
year and the careful phasing of additional public > cnen an 
population growth effectively reduce the social and environmental 
impacts of coal development. The alternative involving the addition 
of 43,000 megawatts of electrical generation capacity has very 


28463 (NP—21688) Mineral resources and the environment. Sup- 
plementary report. Coal workers’ pneumoconiosis: medical consider- 
ations, some social implications. (National Academy of Sciences, 
Washington, D.C. _ 1976. 158p. National Academy of Sci- 


ancy between medically defined Pneumoconiosis 

confusion caused by the two terms are discussed. It is pointed out 

toms and diseases, CWP is clearly rented to underground maining 

ented by the strict control of respirab 

els, BLD is related only in part to mining; spiable coal mine dust 

prevented only party the contol of mine st, repo 


tha sensitive o great hazards of coal mining. However, it does 


complexities of the its enormous and rising costs, and the 
strong possibility that it will set a precedent for other hazardous 

ions make it ive that the be based on the 
accurate definition isentanglement of medical and social issues. 


Bick Lang Beats important 


28464 Over-3-day absences and 
Mines Res 


and energy consumption main 
problem of the present de fuel 
and energy shortage, was had 
been paid to the efficiency of consumption. [he growing 
had first been secured with solid fuels, mainly with coal and lignite, 
later, especially during the Sth five-year period with crude oil, its 
products and natural gas The dependence of fuel and energy econo- 
my on imports of fuel and energy grew gradually, which has 
required considerable means for payment, because their prices have 
an upward trend. At the present time the attention is concentrated 
on the fulfillment of the plan for the year 1976 and on the securing of 
tasks of the 6th five-year plan. The difficulty, the financial and 
material pretensions of the development of the fuel and energy base 
in time necessitate also the elaboration of a long-range perspective 
up to the year 1990. From the viewpoint of the character of the fuel 
and energy economy, the fifteen year perspective is no far horizon. 
a and the share of coal in the feel and 

issu 

the of done. 2 addition, model offers at present, on the unjus presumption that all c respiratory 

ysts the capability o ‘orming the sensitivit needed - 
to gauge the uncertainty A emma a forecast. y _ ailments occurring in coal miners are related. The administrative 

28460 Meeting the solid fuel requirements of the metallurgical 

the annual growth rate is expected to be in excess of 7 1/2 per cent 

to meet purely domestic consumption. Given this escalating demand 

linked with the low reserves of coking coal, it is not too early for 

to be given to must to ensure 

tt the fuel requirements of the steel industry wi met. The . 
article reviews known technology for extending reserves of coking Po safety. Senneck, C.R. (Saf in 

and we of newer for substituting formcoke. 153(Sep 1975) . Appl. Ergon.; 6: No. 3, 147- 

ere is a brief summary of direct processes for roduction ; 

of sponge iron. . - x: the British coal-mining industry, records are maintained of 
the incidence of three types of injury: fatalities (since 1853); anatomi- 

28461 Long-range perspective of coal. Bystricky, K. (Federalni cally defined ‘serious’ injuries that are reportable to HM Mines 

Ministerstvo Paliv a Energetiky, Prague). Uhli; 24: No. 4, 133- Inspectorate (since 1908); and injuries that result in absence from 

134(1976). (In Czech). work for more than three days (more than seven days for the initial 

: The fuel and energy economy of the CSSR went through a period 1908--23). The incidence rate for injuries causing more than 
difficult and dynamic development during the past years. The fuel three days’ absence is an imperfect measure of safety performance 


A simple model based on the 


REFER ALSO TO CITATION(S) 29947, 30822, 30823 
28465 (NP—21443) NACo case studies on energy impacts: No. 3. 
for Greene 


REFER ALSO TO CITATION(S) 29933, 29956, 29989, 30208 
mineral oil 


Dallas; 
rom Offshore conference; 
Separate abstracts were prepared for selected papers. (JSR) 
RESERVES 
REFER ALSO TO CITATION(S) 28470 
GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 28594, 28595, 28677, 29262, 31265 
method for determining residual or fluid 
concentration. Jorden, J.R. Jr.; Mitchell, F.R. (to Shell Oil Co.). US 
Patent 3,631,245. 28 Dec 1971. Filed date 23 Dec 1968. 10p. 


10 Aug 1976 as Re. 28,925. 
method is claimed for ¢ 


vp. Bureau of Mines, Morgantown, 

Comparison of lithologies observed in subsurface cores with 
the middle Mississi in West Virginia indicate that oil and gas 
reservoirs found within this interval are the result of several slightly 
different but related di itional environments. These environments 
and the resulting lithologies follow: (1) moderate to — energy 
environment above or near wavebase ore Oolitic 
or a slightly sandy, oolitic limestone; (2) te to high energy 
beach and near-shore environment producing a sandy limestone-limy 
sand facies; (3) moderate to high energy environment at or near 
wavebase iohermal limestone. In the subsur- 

gies were modified to some extent by 
subsequent dolomitization which produced reservoirs controlled pri- 
marily by the areal extent and de of dolomitization. Methods of 
investigation to determine lithologies and environments are dis- 
cussed and possible methods of exploration for these primarily 
stratigraphic-type reservoirs are presented. 


28470 Oil and gas map of Kentucky, Sheet 4, Eastern Part. 
Wilson, E.N.; Sutton, D.G. Lexington, KY; Univ. of Kentucky 
(1976). Ap. Kentucky Geological Survey. 

map of Eastern Kentucky, Section 4, shows information 
on oil and gas, recovery, faults, and monocline and 
lineament data. Well data are included for all of Eastern 
Kentucky. Section 4 of Eastern recone 7 includes Clay, Leslie, 
“cw Harlan, and small portions of counties. 


28471 (UCRL-Trans—11212) Use of combined well-logging 

menev, S.P.; Kuleshova, G.K.; Chukin, V.T. Translated from Prikl. 
Geofz: No. 82, 178-191(1976). “26p. Dep. NTIS $4.00. 

A review is given of the factors to be considered in determin- 
ing the suite of well logging instrumentation chosen for specific 
geological and geophysical conditions. The types of individual in- 
so standard systems, and package units available are listed. 


California Continental Borderland. .G.; 
Scott, E.W.; Taylor, J.C. (Geological Survey, Rasten, Va. (USA)). 
Oct 1976, 45p. TIC. d 

report reviews geological technological st 
nent to OCS Lease Sale 48. Approximately 54,400 km? of the 
California Continental Borderland north of the U.S.—Mexico 


28474 prospects of development of 
for oil and gas. Baikov, A.A.; Petrosyan, L.I.; Sokh- 
ranov, N.N. aa 227-232 of In Razvedochnaya ) peer SSSR na 
rubezhe 70-kh godov. Moscow; Nedra a (In 
From 7. all-union scientific and techno i con- 
ference.; L'vov, Ukrainian SSR (15 Nov ee 
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and its use sometimes causes confusion. Es 
relationship between injury rate and injury severity can 
clarify the situation. Examples of the usefulness of the ante an 
given and some implications of it are discussed briefly. 10 refs. 
REGULATIONS 
D.C. (USA)). May 1976. 38p. National Association of Counties, 
County was selected for this study for several rea- 
economically dependent upon the coal industry. After declining in 
the 1950's, the industry is sos again—one of its areas of 
expansion is Greene ee oe large mining companies are 
aoe wee rights ughout the county and three multi- 
million dollar mines are already scheduled to begin operations within 
impacts have not yet occ’ ; however, the county leaders have 
begun to think about the problems they will be faced with in the 
future. A decision has been made to encourage and control growth 
in the present a centers. Greene County leaders are only 
beginning the ult task of planning for future energy impacts. 
This case study examines their initial and tentative steps. Although 
the county is not far along in its planning, this case apy my ~ an 
example of their attempt to organize and plan for a future that is 
unclear. 
PETROLEUM 
28472 (USGS-OFR—76-787) Summary report of the regional 
geology, petroleum potential, environmental geology, and technology 
regions, Dinterer, F. Blin-Z.; 28: No. 2, $6-61(1973). (in German). Sor exploration and Covelopment in tho ston of propesed Lense Sate 
Considerable amounts of power are required for the exploita- 
tion of oil fields, for the conveyance of crude oil, for the transport of 
mineral oil to fuel depots and on to the refinery. For reasons of 
expediency, primarily electrical energy is utilized. Activities of Elin- 
Union in the construction and regular maintenance of the transmis- 
sion systems, switching stations and the numerous drives are de- 
scribed. Examples of some remarkable transmission lines and switch- are under consideration, with some exclusions. Fetroleum 
ing stations are also described. resources are estimated to be 1.9 billion barrels of oil and 2.2 tcf of 
(95% probability) or 5.8 billion barrels of oil and 6.3 tcf of gas 
28467 Eighth annual offshore technology conference. Volume 3. 5% probability). Possible seismic effects and areas of instability are 
studied. The physical environment of the southern California OCS is 
relatively benign compared to that of the North Sea and Alaska. 
(DLC) 
| Some examples of using the organic geochemistry file. 
Goubin, N. (Inst Fr du Pet). Rev. Inst. Fr. Pet. Ann. Combust. 
Liquides; 30: No. 2, 213-262(Mar-Apr 1975). (In French with English 
abstract). 

After —e the nature of the data in storage, five param- 
eters judged to be of interest for their significance and frequent 
presence are chosen. They are: depth, specific gravity of crude oil, 
viscosity, sulfur content, and pour point. An initial examination of 
the distributions of these five variables, along with their variation 
according to geological age and the lithological nature of the reser- 
voir or what petroleum basins they belong to, is used to detect 
various phenomena (decrease in specific gravity with depth as well 
as with age, dual modality of the sulfur, higher sulfur content in oils 
coming from carbonate reservoirs). A second examination consisted 
in calculating the linear correlation coefficient between these param- 
eters taken two by two. It revealed the link between specific gravity, 
viscosity and sulfur content as well as the quasi-independence of the 

A the concentration of oil- pour point. Data are presented in graphical and tabular form. 3 refs. 
Dery fluid in an earth formation containing indigenous oil-phase 
neutrons w the zone is filled with indigenous oil-phase and 
aque Goel. Tie Geant ate of Se 
zone is measured with respect to the first irradiation. S tially all 
with only an aqueous liquid substantially equivalent in composition 

leterolog, are still in the lead (60 per cent of the total 

claims, 1 figure. volume). Over the - few years induction well logging has come 

into wider use. ioactive well logging (gamma-logging and neu- 

28469 (NP—21629) Lithologies, environments, and reservoirs of tron logging) accounts for about 20 per cent. Acoustic logging has 

the middle Mississippian Greenbrier Group in West Virginia. Over- been used more widely, as well as sampling with cable samplers. 
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Due to the implementation of new methods and the improvement of 
old ones, the coefficient of trustworthiness of conclusions for ex- 
ploratory wells has increased to 90 per cent. A combination of 
methods used do not always ensure localization of clayey and 
fractured reservoir rocks. The conditions of well logging become 
more and more involved as deeper and deeper boreholes are drilled. 
Well logging costs account for 4 to 5 per cent of the total expendi- 
tures and 6 to 8 per cent of the total drilling time. Possible directions 
of further improvement of well logging investigations are pointed 
out. 


28475 Possibility of studying deep tectonics of Pokutian-Buko- 
methods. Nikolyuk, P.V.; 


vinian Carpathians by Magnetotellurian 
Tkachenko, Yu.F. (Ivan Franko Inst Pet and Gas, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 3, 3-5(1975). (in Russian). 

Results of investigations in the Inner zone of the Subcarpath- 
ian trough by the magnetotellurian sounding method are presented. 
The nature of the reference horizon of high resistance for the 
magnetotellurian sounding method is clarified. An analysis of distor- 
tions of the curves of magnetotellurian sounding under the action of 
the boundary effect is given. Utilization of magnetotellurian methods 
for the study of the deep structure of this Carpathian range is 
recommended. 


28476 Method of determination of temperature dependence of 
thermophysical properties of rocks. Gasanov, G.T.; Ismailova, N.A. 
(Inst of Pet and Chem im. M. Azizbekov, Az SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 3, 65-69(1975). (In Russian). 

A method of determination of temperature dence of the 
coefficient of temperature conductivity of rocks is proposed. It 
involves the use of a reverse method of heat conductivity. With the 
aid of a comparison theorem, the most exact values of the rate of 
change of heat conductivity depending on temperature are obtained. 


spectra 
of the West Siberian P A 
Prokop’eva, R.G. (Tyumen’ Ind Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 5, 13-16(1975). (In Russian). 

New data are presented on spectral tral characteristics of the 
organic matter of underground water of the West Siberian basin, 
compared with the spectra of rock bitumoids. Characteristic absorp- 
tion spectra of water adjacent to the oil pool outlines of petroleum 

its are noted. 
petroleum prospecting. 9 refs 


28478 Equations of motion of non-Newtonian fluids in a porous 
medium. Beibutova, A.A. Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
4, 31-34(1975). (In Russian). 

A relationship similar to the theoretically substantiated rela- 
tion obtained first by Academician L.S. Leybenzon is used to de- 
scribe the curves of flow of non-Newtonian fluids in a porous 
medium. Differential equations of motion of non-Newtonian fluids in 

ve mode! 


Istomin, A.Z. Izv. 


presence of top gas. Lebedinets, N 
Uchebn. Zaved., Neft Gaz: No. 4, 46-30(1975). pare Russian). 

Special features of oil filtration in these - conditions are taken 
into acount: appearance o' resistances, changes in permeabil- 
ity, and joint effect of these factors. Differential equations are 
obtained for the determination of the maximum gasless well yield 
and they are numerically integrated. Calculations of maximum gas- 
less oil yields are made for conditions close to those of upper chalk 
bed of the pen near Grozny for different 
values of the degree of o troleum-saturated part of 
the stratum. It is found t the i resistances that arise and 
stratum deformability result i in a decrease of maximum less yields 
compared with filtration in a rigid stratum according to y's law. 


28480 Contribution to the analysis and determination of the 
parameters of not entirely elastic fissiparous strata by means of 
hysteresis indicator curves. Brykov, A.A.; Isaev, R.G. Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 79-82(1975). (In Russian). 

In order to describe the specific features of development and 
hydrodynamic investigations of the wells of the Malgobek-Vorne- 
senskiy deposit near Grozny, the productive reservoir is modeled by 
a three-element elasto-viscoelastic medium with delayed elasticity. 
Calculations with the — ae — it possible to determine 
stratum parameters on basis o rocessing of hysteresis 
indicator curves for the wells of this depeale, 


28481 Determination of the coefficient of displacement between 
two oscillating walls. Mekhtiev, V.M.; Abdullaeva, M.G. Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 83-87(1975). (In Russian). 
Displacement of a fluid in case of unsteady flow between 
agence i and the presence of lengthwise harmonic oscillations 
lered. to solve the problem, Laplace transformation with 
the Stunt to As a result, equations for the 
contact line of the fluids, as well as expressions for the determination 
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of the time of the 
fluid in the final cross section and of the ¢ 
obtained. Using these expressions, n 
out on a computer. 


28482 Use of the method of main components in the problem of 
Ramazanova, 


classification of gas condensate deposits. E.E.; Vig- 
dorov, L.V. Izv. Vyssh. Uchebn. ‘Zaved., Neft 


of the first particles of the displacing 
lacement coefficient are 
calculations are carried 


margin 
and without have made it possi- 
ble to divide all deposits into two classes. Classification 

not exceed 5%. 


through an 

argillized porous medium oil. Akhmedov, Z.M.; 
Asadov, A.Sh.; Gukasyan, A.A. Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 5, 57-60(1975). (In Russian). 

The effect of the surface properties of solid (in 

ular, clay), of of physico-chemical en of the yarocarbon 
Era interaction with the 

surface on 


(oi 


pear nonlinear effects that 
Particles and of the liquid for the values of hydraulic compres- 


nation of stratum parameters by the pressure recovery curve. Ametov, 
I.M. (Ukhtinskii Ind. Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 5, 71- 73(1975). (In Russian). 
An evaluation is given of the error with which stratum 
——— determined by means of the pressure recovery curve. 
‘© cases are considered: (1) face pressure is known exactly, and a 
certain error is permitted in determining the well yield; (2) the well 
yield is determined exactly, and the pressure recovery curve is read 
out with a certain error. 


28485 Acid stimulation of sandstone reservoirs. Acid response 
curves interpretation. Labrid, J. Rev. hee Comin, 
Liquides; 30: No. (in French). 
Problems in the acid treatment of sandstone reservoirs are 


ulated. This reactivity 

into consideration the 


distribution 
the dissolution rate constants the different 


geometry. 
derived from the experiment and quite satisfactorily reprod 
evolution of the petroph of the medium. Its applica- 


tion to radial geometry 
mendations on procedure to be adopted as a function 
tion properties. graph, and plates represent data. 


28486 Possibility of multielemental analysis of slurry in study of 

geological section of wells. Varik, V.I.; Gorbunov, V.F.; Guta, V.L 

(Vsesoyuznyj Nauchno-Issledovatel' Inst. Yadernoj Geofiziki i 
Moscow (USSR)). pp of In 

kie i geoakusticheskie metody poiskov edka mestorozhdenij 

iskopaemykh. ONTI "VNITYaGG (1975). (in 


2 re: 2a the results of bore-mud analyses in Bore- 
in 

hole 13636 of the Verkhne-Karamalinskaya area of the Romashkins- 

koe deposit in the Tatar ASSR for AlOs, SiO,, K, U(Ra), Th and 


compared geophysical-exploration data. A good convergence 
of the results has been Basic directions of further develop- 


28487 Study of absorbing horizons under conditions of steady and 


unsteady fluid filtration. Mishchevich, V.I. (Minnefteprom, USSR) 
Neft. Khoz.; No. 4, 11-15(Apr 1975). (in Russian). ‘ 
An evaluation was 


made of the ont 


ee A covariational matrix is composed for the determination of 
linear combinations of initial measurements with the greatest disper- 
sions (main components). It consists of normalized values of initial 
characteristics. Its eigenvalues or roots, as well as eigenvectors, are 
sought. Eigenvectors of the components having the ~~ matrix 
roots are coefficients of the linear combination z; and Ze. values 
of z; and : determined for the considered selection from 59 : 
ity. This relationship is independent of the experimental conditions 
such as flowrate and concentration and volume of acid — A 
mathematical acid-treatment model is designed and dev: : for 


JUNE 30, 1977 


laws being used in the data p i 

to 10% in most cases. For 
appropriate corrections w juctivity 
cients or else use steady regimes of or for stud: 
bleeding or pumping ying 


is considered, 
wah te of formation considered 
iterative method lotting pressure recovery 4 
which takes into flow of fluid and 
possible to obtain more accurate values of the formation parameters 


Uplift and tectonic subsidence in northwest Germany. 
John, H. (Ce Delimann, ‘Bentcin, Get). Erie! Kohle. Erdgas 
Brennst.-Chem.; 28: No. 6, 273-277(Jun 1975). (In 


is identical with the ‘normal curve’ out Gp toy 

Jurassic and Dogger Clays of the Pompeckj’s ridge. 5 rele 

28490 Determination of formation from inflow curves 


obtained by testing objects with formation testers. wor A.M.; 
Akhtyamov, R.A. Neft. Khoz.; No. 6, 44-46(Jun 1975). (in Russian). 


of aquathermal pressuring 
Magara, K. in Oil Ltd, Calgary, Alta). Am. Assoc. Pet. Geol. Bull.; 
10, 2037 2045(Oct 1975). 
Study of subsurface pressure and data in the Gulf 
Coast demonstrates the possible presence of ees 
effect as proposed by Barker. The Gulf Coast data also suggest that 
aquathermal pressuring is more effective if the isolation of pore 
water started at a deeper depth or a greater compaction level. The 
amount of water moved in the a undercompacted shale in this 
s tem i 


pressure-density 

acted shales is in the order of 1:100, a very small quantity. 

However, such undercompacted shales 

have reached high temperatures, so that the movement of such 

water--even this much--might be important in the migration of 
hydrocarbons, especially liquid hydrocarbons. Refs. 


procurement and conserva- 
Armonk, NY). AJP (Am. Inst. Phys.) 
PS; New York, New York, United 


tion. Gazis, D.C. (IBM 
Conf. No. 2, 272-282(1976). 


States of America (USA) A) Feb 1976). 
A discussion is given of some i 
it and 


computer systems for energy conservation in bui computer- 
transportation, among others. 


Clastic formation evaluation program in cased holes for 
both fresh and saline formation waters to determine 
W.c.; Skaggs, Bishop, W.D.; DeVries, 
M.R.; McWhirter, V Wichmann, P.A. (Dresser Atlas, Houston, 
TX). TO). pp 21p.. Paper 7610 of In CIM/CSPG convention on enhanced 

Alberta, Canada; Gulf Oil Canada Ltd. (1976). 

"oe IM/CSPG convention on enhanced recovery; Calga- 

ry, Canada (7 Jun 1976). 

See CONF-760676—. 

Formation evaluation of clastic formations in cased hole uses 
and logic of sand and complex reservoir formation 
luded in the program are the analysis from open hole 

oxygen ratios, silicon-calcium ratios, the gamma ray, com 

neutron, neutron lifetime near and far detector curves the 
lifetime measurements. cased hole clastic evaluation allows 
analysis of possible hydrocarbon bearing zones regardless of water 
surement techniques are discussed in Matrix constants, forma- 
tion salinities, clay volumes, formation fluid parameters, i.e., water, 
gas, and oil, are determined from comparison of a series of checks 
equations. The analysis is presented in analog form along with a 
SS Examples and results are shown 
a number of different areas. 


Zadon deposit of the Ostashkovich site. Gur’ yanov, G.N.; Sakhibgar- 
eev, Nauk BSSR; 20: No. 1976). (In 
Russian 

It was found that at the water-oil zone of deposit IV, blocks 
of the Zadon horizon with intrusions of secondary dolomites, pores 
and caverns are filled with halite to various degrees. The neogenetic 
halite content in the pores and caverns depends on the degree of 
saturation of the ores with water or oil, and decreases with increas- 
ing distance from the water-oil cortact zone. In large part the 
secondary halite in the near-contact zone is associated with strongly 
oxidized oil that forms an inpenetrable interlayer under the oil-water 
contact zone, which practically excludes hydrodynamic contact of 
the oil part with the underlying water part. The thickness of 
this interlayer varies from 4 to 6 up to 30 m. fore the system of 
ences. ) 


28499 Evolution of the 

bearing pool in relation content. Grechishnikov, N.P.; 

Beskopyl'nyi, VIN. Dokl Akad ‘Nauk BSSR; 20: No. 2, 161-164(Feb 

Results are presented of the first attempt at studying paleo- 

a from the reflectivity of vitrinite of Devonian deposits 

Pripyatskii depression. An increase is noted in the paleogeoth- 
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worldwide energy demand has been concentrated on the shelf rather 
: : : than on the continents while the question is already being raised as to 
steady regime of pumping or bleeding and a steady short-term whether and when hydrocarbon exploration will come to an end, 
regime of bleeding or injection. It is shown that, when the pressure new fields have been developed and considerable geoscientific ad- 
vances have been achieved. 
28488 Determination of formation parameters from formation- 
tester data with allowance for the post-influx effect. Lapshin, P.S.; 
Groshev, A.M.; Strizhnev, V.A.; Trofimov, I.V.; Lazarev, B.A.; 
v, V.V. Khoz.; No. | 
German). portant applications of com- 
A regional consideration of the areas of uplift and subsidence ion of materials. In procure- 
in the northwestern part of Germany is presented with the help of ment, they include large-scale computations in seismic oil explora- 
tion, and management of forest resources. In conservation, they 
18 mad OF talc Causes and tf nature OF the GISPCrsion 
of the points obtained when processing inflow curves plotted by 
testing wells with formation testers. An iterative pare oh of deter- 
mining the permeability and the formation pressure from these 
curves is proposed which gives a smailer dispersion of points than 
the differential method previously used. 
28491 Oil and gas provinces in the North Sea. Ziegler, P.A. 
(Shell Int Pet Maatschapij, The Hague, Neth). Erdoel-Erdgas Z.; 91: 
No. 7, 207-217(Jul 1975). (In German). 
This article discusses the geology and the oil and ga‘ reserves 
of three major hydrocarbon provinces that have been proven in the 
North Sea over the past decade. The southern North Sea contains 
part of the Permo-Carboniferous gas province which extends from 
Germany through the Netherlands into England. Most fields are 
contained in complex fault-blocks. The central and northern North 
Sea contains the Mesozoic and Tertiary oil and gas provinces of the 
Central and Viking Graben. Oil and gas fields are contained in three 
types of structures; salt induced domes, gentle compaction structures 
and block faulted features. The proven oil and gas provinces cover 
about one-third of the North Sea. Technically recoverable reserves 
of the proven fields and new discoveries in the North Sea are 
estimated at some 2.6 billion tons of oil, and 2.5 trillion cu m of gas. 
11 refs. 
28492 Use of data on changes in specific oil and gas reserves over 
an area in planning the exploitation of a deposit. Koval’chuk, N.R.; 
Predtechenskaya, N.S.; Samarskaya, E.V. Neft. Khoz; No. 7, 48- 
51(Jul 1975). (In Russian). 
A method of differentiated allowance for balanced and ex- 
tractable oil and gas reserves is proposed. It is shown that, if the 
layer and zonal distribution of reserves in each deposit is known, it is 
possible to — an optimal network of operating wells and to 
develop a plan for a rational system of exploitation of each deposit. 
28493 Use of the volume coefficient of formation oil in calculat- 
ing reserves. Shtof, M.D.; Pronchuk, V.P. Neft. Khoz.,; No. 7, 51- 
53(Jul 1975). (In Russian). 
A method of determining the volume coefficient used in 
It is shown that in the case of 
stepwise separation of oils with a high dissolved-gas content the use 
of a volume coefficient determined during a dna degassing of the 
oil may cause the calculated oil and gas reserves to be understated 
by 6% or more. 
28494 North Sea exploration from the geoscientific and economi- 
cal point of view. Boigk, H. (Landesamt fuer Bodenforsch., Han- 
over). Meerestechnik; 6: No. 4, oe 1975). (In German). 
An analysis of the reserves of oil gas in the North Sea 
region is made. Since the search for oil and gas to cover the rising 


2924 ERDA ENERGY RESEARCH ABSTRACTS 


ermic stress of the sedimentary complex in the northeast direction. 
- t the ores of the region have cooled off approximately 35 
°C. Changes in eal emai of the geothermic field with 
om reflect the geological history of the depression and have an 
responsible for a re; c e in the composition o 
bitumens accordins om the factual data which were 
obtained it is le" to ; ona that the results of studying the 
evolution of the geothermic field can be used in estimating the 
outlook for the presence 0 of gas and oil in the Pripyatskii depression. 
2 tables, 8 references. (SJR) 


28500 Depth, time, and mechanism of origin of the heavy to 
medium-gravity naphthenic crude oils. Philippi, G.T. Geochim. Cos- 
mochim. Acta; 41: No. 1, 33-52(Jan 1977). 

Paraffinic crude oils their 


are designated ‘primary’ because 

composition is very close or identical to that of the hydrocarbons 
extracted from the corresponding oil source rocks. Heavy and 
medium-gravity naphthenic crude oils, on the other hand, typically 
are quite different compositionally from hydrocarbon mixtures in 
either mature or immature shales. In the same area, the paraffinic 
precursors of the heavy to medium-gravity naphthenic c oils are 
generated and expelled in the identical depth range, and from the 
same mature relatively deep oil source beds as the primary 

crude oils. Later, during and/or after a generally upward migration 
into oil reservoirs, the primary crude may be iormed com 
In none of the five widely 
scattered oil basins studied are medium to heavy naphthenic crude 
oils found at temperatures greater than a limiting subsurface tem- 
perature. The abruptness of the temperature cuto’ of the change in 
oil compositions in all five oil basins, as well as the av 
the cutoff temperature of 66°C (150°F), leaves no do 
mechanism of this crude oil transformation process is microbial. 
Optical activity, which was observed in narrow saturate hydrocar- 
bon fractions of the 80 to 325°C range of all microbially transformed 
ont rimary untransformed oils, is strong 
additional evidence for the microbial nature, of the crude oil transfor- 
mation process. The observed optical activity is explained by the 
microbial digestion at different rates of optical antipodes present in 
the primary paraffinic crude oils. Billions of tons of heavy to 
medium-gravity naphthenic crude oils, 0: from the micro- 


bial transfi oil fields 
DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 28485, 28721, 30281, 30654, 
30655, 30657 


28501 (BERC/IC—76/3) Enhanced oil recovery using improved 
aqueous fluid-injection methods: an annotated . Meister, 
M.J.; Kettenbrink, G.K.; Collins, A.G. (Energy Research and De- 
velopment Administration, Bartlesville, Okla. 8 USA). Bartlesville 
Energy Research Center). Oct 1976. 155p. Dep. NTIS $6.75. 

This annotated bibliography contains abstracts, prepared by 
the authors, of articles published between 1968 and early 1976 on 
tests of =e ueous fluid injection methods Ge. polymer and 
surfactant floods). The abstracts have been written and organized to 
tant floods under known reservoir conditions. 3 


28502 (BERC/TPR—76/3) North Stanley Polymer Demonstra- 
tion Project, first annual report. Johnson, J.P. (Kewanee Oil Co., 
Don NTIS $6.5 (USA)). Oct 1976. Contract EY-76-C-02-0029. 164p. 
erative Kewanee Oil Company ERDA. 
project is it of a response uest for 
secondary oil recovery by controlled objective 
of the project (to be completed in June 1978) b te is to demonstrate the 
heterogenous reservoir (which has been successfull eulinated, 
but is nearing the economic limit) by injectin » Brace a of 
tapered concentrations to improve the sweep ng 8 poly 
productive acres and 72 million barrels of volume, utilizes the 
current ~roducing and injection wells, has a well-defined pro- 
ducin, ' DLC) h can be used as a baseline for judging project 
response. (D 


28503 Heavy-oil recovery using the Sol- 
Frac method. Johnson, F.S.; Johansen, R.T. (Bureau of Mines, Bar- 
tlesville, royg Bartlesville Energy Research Center). 1974. 


24p. 
rom Interstate oil com 
Vail, United States America (Us A) 
Petroleum-recovery techniques are being 
many shallow, low-productive, heavy-oil sand joo in Kansas, 
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Oklahoma, and Missouri. In 1971, the Bureau of Mines began a field 
combines chemical losive fracturing to create communication 
solvent injection to dilute the oil and lower its 
Through tests, a commercial solvent that sig- 
lowered the vascosity of the oll and yet retained 
asphaltenes in solution was selected. Core soaking experiments using 
the solvent selected revealed that the length of time the solvent is 
allowed to stay in contact with the core and the surface area-to- 
process. fracturing, production, injection techniques used in 
eld axe on and the production results given. 


nology: short course held in Washington, D. C., May 26-27, 1976. 
(Oklahoma Univ., Norman (USA)). 1976. Contract EY-76-C-02- 
4019. 68p. Dep. NTIS $4.50. 

uscript is presented here from tape recordings of this 
two-day short course, which was concerned with the institutional 


, environmental, economic, etc. msored by ERDA 
and the University of Oklahoma, oma, beckgro information is first 
ted on A's energy authorities, priorities, goals and mis- 


sion. Later, mg subjects as economic growth and energy demands, 
energy su in the near future, and domestic energy supplies are 


—_— (ERDA—76-155/2) Analysis and assessment of enhanced 
oil recovery baseline data. Final report. (LaRue, Moore and Schafer, 
Panny Lod (USA)). 1 Oct 1976. Contract E(49-18)-2329. 443p. Dep. 
The following information is contained in this report: detailed 
of the costs associated with tertiary recovery pro- 
cesses and assessments of recent major studies of tertiary oil recov- 
ery; review and assessment of exis reservoir screening method- 
ologies; industry including unitization constraints; and 
sis of the Lewin and Associates, Inc. April 1976 FEA report, 
tions for sensitivity of tertiary supply production. 
This inf 


formation roach the 
) 


and size of ERDA’s enhanced oil recovery pro- 
(NP—21631) Research program FY 1975. (Bureau of 
Mines, Sen Francine: Calif (USA). San Francisco Energy Research 
Lab.). 1975. 11p. Bureau of Mines, San Francisco, CA. 
The mission of the San Francisco Energy Research Laborato- 
Glumate recovery of petroleum and atural gas: Particular attention 
timate recovery of petroleum and natural gas. Particular attention 
fornia, ‘These, heavy, viscous oil ae difficult 10 produce 
ifornia. These heavy, viscous oils are difficult to 
usual methods and recovery is low as compared to that o 
most of the important books, magazines, and other material concern- 
ing petroleum reservoir and the production of leum 
and natural gas. The library is complete in this field and 
contains more than one thousand books and about the same number 
of bound volumes of periodicals. 


28507 ERDA symposium on enhanced oi] and gas recovery. 
Volume I. Oil. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing 
Co. (1976). vp. (CONF-760974—P1). $20.00 per set. 

From ERDA sym _— on enhanced oil and 


tates of & sep 1976), 


28508 (SAN/1004—76/1) Coalinga: a polymer 
First annual report, July 1975—July 1976. Lechten 
H.T. (Shell Dec 1976. Contract 


jooding 

lymer flooding) in the East Coalinga field of California. Obj 
if the added expense of a pol 
conventional waterflood is j in the Temblor Zone II reser- 
voir. The 132-acre len four 22-acre inverted five- 
spot injection patterns plus a 44-acre area that will be 
monitored. The Temblor Zone Il reservoir to flooded consists of 


June 28, 1976, with injection of 5,400 barrels/day water into four 
injection wells, and it will continue for approx. one year. (DLC) 


28509 Ultimate elastic resistance of casing to uniform 
external pressure. Malachikhanov, T.B.; Padva, 1.1; Maniev, A.U.; 


Individual papers w: 
Data Base. (LK) 
EY- 
ADDIOA. Day among ten sands 
gross interval. Observation wells will be provided in addition to the 
production and injection wells. The project is organized into 5 
phases: evaluation, development, water injection, polymer injection, 
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Mataev, G.A.; Ulankin, A.P. Polytech Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 19-24(1975). (In Russian). 

A simplified solution is given to the problem of evaluation of 
maximum elastic resistance to external pressure of a pipes with 
—— wall thickness, whose cross-section is with 

t to the large and small axes of an oul Current radial 
def ection is approximated, account being taken of variable wall 
thickness and incompressibility of the middle surface of the pipe. 
Calculations using the formula derived show that the value of 
reduction of ultimate elastic resistance to uniform pressure due to the 
variable wall thickness fluctuates within the range of 15-20% irre- 
spective of the thickness of the pipe wall. 12 refs. 


28510 Problem of interaction between casing pipes and cement 
stone in the space outside the pipes. Ishchenko, I.M. (Khar’kov 
Highw Inst, Ukr SRR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 2, 
29-34(1975). (In Russian). 

Distribution of the forces of interaction between an oval 
casing pipe and a cement shell outside it is investigated. The problem 
is solved in the assumption that the forces of interaction are concen- 
trated at a number of points spaced evenly and at small distances 
from one another. Cement stone is regarded as absolutely permeable 
to liquids and gases. Formulas are obtained for the determination of 
the thickness of the outer cement shell and of the critical pressure for 
casing pipes situated in cemented zones of wells. It is shown that, for 
casing pipes surrounded by cement shells, critical pressure increases 
only when compressive ultimate strength of the cement stone is 
increased to a certain value. 


28511 Acoustic well logging with utilization of reflected waves. 
Koldobskii, L.S.; Tslav, L.Z. (Kuibyshevskii Polytech. Inst., USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 6-8(1975). (In Russian). 

Possibilities of utilizing reflected waves in acoustic well log- 

ging are considered. Graphs are presented illustrating results of 
utilization of reflected waves on an encased well model. It is —— 
that the use of reflected waves in acoustic well logging | 
evaluation of the quality of well cementing. In order to he 
possibilities of utilization of reflected waves, it is necessary to study 
short acoustic pulses lasting 1--3 ps. 
28512 Determination of the magnitude of additional crushing 
pressure on a column of casing pipes during temperature changes in a 
well. Mochernyuk, D.Yu.; Ol’khovyi, I.M.; Bilosevich, R.M. (Lvov 
Polytech. Inst.). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 15- 
18(1975). (In Russian). 

A mathematically exact method of determination civity ant 
radial pressures, based on solution of thermal conductivity 
thermoelasticity problems, is proposed. It is shown that the 
tude of pressure found by approximate methods is excessively high. 


Analytical solution of describing 
of encased wells. Litvinov, S.Ya.; Mamedov, N.V. Izv. V3 
Uchebn. Zaved., Neft Gaz; No. 4, 1-6(1975). (In Russian). 
Analytical solution of expressions obtained 
equations is considered. It is shown that simplifications introduced 
into the expressions for Ui, Us, and Us, permit utilization of the 
formulas obtained for the calculation of potential values in the media 
I, If and III during electric logging of encased wells. The data 
necessary for computer-aided calculations are given. 


28514 Determination of the minimum number of wells when 
controlling the displacement of the oil pool outline in a nonhomogen- 
eous stratum. Kotlyarova, E.L. Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 4, 35-39(1975). (In Russian). 

A condition of controlling the oil pool outline in a belt-like 
permeability k of the stratum changes in a 
to the belt, and the square root of k is a harmonic 
problem of the minimum number of wells is solved for a set total 
extraction and for the case when the oil eng cell wena 
mogeneous stratum is controlled. The 
the controlling parameters is aaa” 


N.N.; Melikov, M.A.; Zhirnov, E.L; Melikov, Ma.A. Izv. Vyssh. 
Uchebn. Zaved.. Neft Gaz; No. 4, 51- 54(1975). (in Russian). 


indicated complications. 
28516 Game of = well drilling 
T.M.; Imanov, K.S.; Bagaturova, O.S.; Liberzon, M.I. I. 
Uchebn. Zaved., Neft "Gaz; No. 4, 93-98(1975). (in — 
The problem of optimization of the costs of well 
considered. The investigated system is represented by 
model in which elements of The I lower level, bit runs, 
minimized for 1 m of drilling, and the single element of 


level is the cost of construction of the entire well. Optimization of 

subsystems is carried out relying on the maximum principle for a 

Mayer problem. On the other hand, optimization of the fi 

of the upper level element is based on the ideas of the theory 

= with nonconflicting interests. The algorithms are realized in 
IRRTRAN language. 


28517 Light-alloy drill pipes for diamond drilling. Lachinyan, 
L.A.; Bogomolov, A.K.; Fomenko, N.I.; Abashin, E.V. Razved. 
Okhr. Nedr; No. 6, 20-23(1975). (In Russian). 

It has been established by acceptance tests that the use of 55- 
mm-diam aluminum alloy drill pipes with nipple connections makes 
it possible to drill wells to a depth of 1200 m at a drilling machine 
speed of 780 rpm. In this case a high reliability of the Schemes is 
achieved in naturally curved wells up to 6° at 100 m, and in the case 
of artificial curvature up to 10 at 1 m. An increase in the mechanical 
(13-32%) and technical (15-34%) drilling speeds is achieved, as well 
as an increase in the depth per pass (6-13%) and a decrease in the 
time required for lowering and raising operations (11-15%). 


28518 Control of the phenomenon of vibration in the process of 
drilling oil and gas wells. Kerimov, Z.G.; Sadykhov, M.A. Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 29-33(1975). Gn Russian). 

Results of an investigation into the dynamics of the lower part 
of drill pipes are analyzed and the possibility of utilizing the energy 
of reverse waves of rolling-cutter bits is considered. The problem of 
bit vibration dynamics is solved. The solution obtained makes it 
possible to select a reasonable number of revolutions of the column 
which would permit maximum possible utilization of the unit. A 
numerical example is presented. Recommendations are given regard- 

the determination of the main parameters of the lower part of the 
drill pipe column. 


28519 


compositions for hy 

S.G.; Krupin, S.V.; 'Shumilov, V.A. (Kazanskii 

im SM. Kirov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 
45-48(1975). (In Russian). 

The possibility is shown of using polymeric compositions 
based on epoxy resins as hydroinsulating material in tions of 
waterlogged wells. Such a possibility depends on the creation of a 

ss structure of a solidifying compound. Preliminary struc- 
ig takes place when water acts on the initial composition. 
Dissolved polymethyimethacrylate i is precipitated and forms a struc- 
ture thus preventing any access of moisture. Epoxy-acrylate 
oxidizing-reducing systems are selected, in which the solidification 
takes place together with the process of copolymerization of 
methylmetacrylate with metacrylic acid. Optimal ee between the 
initial components are selected and physical and mec 
stratum are carried out. 


28520 Analysis of oil well operation at pressure below the satura- 
tion pressure. Bulgakov, R.T.; Vartumyan, G.T.; Azizov, M.G. Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 3 5 '53-55(1975). (In Russian). 

Mathematical description of the phenomenon of gas satura- 
tion of the “— face zone in the form of an impulse transitional 
function for a well producing a gas/liquid system is — The 
constructed model of the plant, using a Wiener-Hopf equation, 
permits determination of the well yield rate by the known face 
pressure and of the time during which gas accumulation in the face 
zone up to the critical pressure takes place. 


28521 Device for measuring the angle of distortion of a well. 
Esaulenko, V.N.; A.L; Leonov, A.I. Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 5, 97-99(1975). (In Russian). 

"A description is given of a device to measure the angle of 
distortion of a well in the process of drilling. gence od mm 
the mechanical oscillating system, balance--spiral. A method is 
for its calculation and adjustment. Results of tests of a model o' ~ 
a device are presented. 


28522 Infrastructure works on offshore oilfields: platforms and 
piping. Hersent, A. Travaux; No. 483-484, 41-45(1975). (In French). 

Comprehensive and documented description of 
underwater construction pr ures is presented. examples 
of British North Sea works are given. 


28523 New antivibration circulating fluids to improve the effi- 
ciency of diamond drilling. Kazakevich, V.B.; Zakolodyazhnyi, V.V. 
Razved. Okhr. Nedr; No. 2, 18-20(Feb 1975). (In Russian). 

Test results are presented which show that the use of emul- 
sion-type circulating fluids with a base consisting of a saponified tar 
mixture makes it possible to achieve a considerable increase in the 
efficiency of diamond drilling and to reduce its cost. With the aid of 
these surface active agents it is possible to drill a well with a 
600 m. At a rate of 58.5 rpm a drilling depth of 800-900 m can be 
achieved without over g the machine. When drilling a well 
with a diameter of 46 mm, a rate of 1080 rpm can be achieved. 
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emulsion) to prevent penetration of the drilling mud into the face 
zone of wells is studied. This liquid permits a well to be choked and 
the sinking and lifting operations to be carried out without the 
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28524 Well drilling with the UPB-25 rig under permafrost condi- 
tions. =" G.F. Razved. Okhr. Nedr; No. 2, 47-48(Feb 1975). (In 
Russian 

Test results show that for successful drilling with UPB-25 rigs 
in folded regions and in regions of permafrost it is necessary to use 
surface active agents for the preparation of water-oil emulsions to 
achieve high drilling rates. It is also necessary to equip the rigs with 
core lifters and weighted drilling pipes to aeons against accidents 
and to create an additional load on the well when drilling to 


a depth of 6-12 m. 
28525 Use of a circulating fluid containing the AS-5 surface 
active agent. Gul’yants, G.M.; Melent’ev, N.Ya. (North Kauc Geol. 


Board, USSR). Razved. Okhr. Nedr; No. 2, 48-49(Feb 1975). (In 


Russian). 

roperties of the chemical reagent alkylaryl sulfonate 
(AS-5), to reduce the specific gravity of the circulating fluid 
when a wells in highly absorbing rock, are described. A 


roposed for preparing a drilling solution with a 
poet ler and AS-S base. 


28526 Calculation of the hydraulic parameters of drilling with 
small-sized hydromonitor bits. Khoryushin, 1.G. Razved. Okhr. Nedr; 
No. 3, 34-56(Mar 1975). (In Russian). 

Recommendations concerning rational ranges of application 
and the values of the main parameters of hydraulic methods of 
employing hydromonitor bits on a cutting face are theoretically and 
experimentally confirmed. A method of calculating the Sodbeulie 
parameters of the drilling technology is proposed which is based on 
the use of an experimentally plotted graph of the hydraulic resis- 
tances in the circulation system of the borehole. 


28527 ees the efficiency of cutting drill bits by using 
vacuum-arc-remelted steel. Khachaturov, S.S.; Evseev, P.P.; 

P.A. (All-Union Sci Res Inst for Drill Tech, USSR). Neft. ” Khoz.; 
No. 4, 15-17(Apr 1975). (In Russian). 

Field tests have shown that the use of drill bits made of 
vacuum-arc-remelted steel increased the cutting distance per pass by 
12 to 43% and reduced the drilling time by 8 4 44%. Although the 
use of this steel increased the cost of the bits by 17 to 49%, since the 
steel is 2.3 times more expensive than nonvacuum-melted steel, the 
new bits are so much more efficient in operation that a savings of 
for 

ts. 
28528 Variation in time of the number of active wells in the 
development of oil fields. Sattarov, M.M.; Tukhvatullin, V.Z. (Bashk 
- = Inst, USSR). Neft. Khoz.; No. 4, 26-2%Apr 1975). (In 
ussian 

A method is p 0 pomae for quantitatively estimating the vari- 
ation of the active well stock as a function of the drilling system 
employed and the rate of drilling out the oil pools. Examples of the 
the number of wells in time a 

ction o number o' operating wells are presented for 
formations being worked by flooding methods. 


28529 Increasing the efficiency of working oil formations by the 
method of inversion of the area flooding system. Ashirov, K.B.; 
Suslov, V.A.; Maslyantsev, Yu.V. Neft. Khoz.; No. 4, 29-31(Apr 
1975). (In Russian). 

inversion of the area system in bringing into p' ridag the oll 
zones of the oil pool are presented. Two variants of wo 
pool were considered--namely, a variant in which an initial tial averted 
nine-point flooding system is transformed into a ' t’ nine-point 
system, and a variant in which each element of an inverted nine- 
point system is transformed into two elements of an inverted five- 
point system. It is shown that use of the proposed method makes it 
ec to increase the coefficient of flooding coverage by 12 to 

to increase the oil output, and reduce the working time. 


transition zone on the flooding dynamics. Kanalin, V.G.; Kapralova, 
M.K. (Tomsk Ind Inst, USSR). Neft. Khoz.; No. 4, 31-34(Apr 1975). 
(in Russian). 

The feels of uncovering of a formation by perforation is 
considered from the foeting of completeness of working out the 
oil reserves and the fl By wong of transition-zone wells. 
Using two oil fields in sere dh iberia as an example, it is shown 
that the flooding dynamics of the wells does not depend on the 
degree of uncovering of the formation by perforation. Recommenda- 
tions are made regarding the uncovering of formations by performa- 
tion in a transition zone. 


Lazarev, O.P.; Maloyaroslavtsev, A.A. (Bashk Sci Res Pet 


working. 

Inst, USSR). Neft. Khoz.; No. 4, 34 36¢Ape 1975). (In Russian). 
In the late stage of oil-field working the pressure differential 

between the injection and extraction zones decreases a8 result of 

'y decreases. To increase the pressure 


which the flooding efficienc 
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differential in the Devonian deposits of Bashkiriya oil fields, it is 
recommended that the fluid extraction be accelerated and that the 
injection pressure be increased to the maximum possible with the 
existing flooding system (about 100 kgf/cm$sup 2$). For these oil 
fields it is also recommended that the method of periodic penoans of of 
water be employed to create additinal pressure differentials betw: 

the flooded and oil-saturated layers and to facilitate the ievelvanent 
of weakly permeable layers in the working. 


28532 Certain features and patterns in the flooding of wells of the 
Dolni field. Mincheva, R.M.; Gerov, L.G. Neft. Khoz.; No. 4, 
ae 1975). (In Russian). 

An analysis is made of the noteworthy features of the flood- 
ing of wells of the Middle-Triassic oil it of the Dolni Dybnik 
field in Bulgaria. It is found that in 70% of the highly flooded weils a 
decrease in the rate of flooding is observed when the degree of 
flooding reaches 70-90%. The water-assisted period of all wells is of 
the same nature up to a degree of flooding of 80%. During the 
flooding of wells with a degree of flooding of 80 to 100%, it is 
possible to obtain approximately 20% of the total quantity of oil 


Controlling the of operation of the lift in gush- 
ing wells. Chernov, B.S.; Bragin, V.A. (Sci Res Pet Inst, Krasnodar, 
USSR). Neft. Khoz.; No. 4, 39-41(Apr 1975). (In Russian). 

The problem of controlling the operation of a gushing gas r 
by adjusting the diameter of the well mouth nozzles is discussed. A 
method of — curves is proposed which is based on 
ry 


a semi-empirical operation of the nozzles. The use of these 
adjustment curves is illustrated in an example involving the control 
of the conditions of operation of the lifts of three wells of 


the Levkinskiy field. 


Nig Use of gas energy to raise oil from wells. Zavertailo, 
; Garushev, A.R.; ‘ae, M.N.; Konev, V.D.; B V.A. 
(sa Res Inst of Pet, Krasnodar, USSR). Neft. Khoz.; No. 4, 41- 
43(Apr 1975). (In Russian). 
A scheme is described whereby gas pressure from a newly 
deposits were depleted. In this case it was found possible 
pee employ a compressorless gas lift by equiping the existing collec- 
tion point with two separators and a vortex chamber. The liquid 
phase is separated out in the separators, while the gas is separated in 
do putes of tro flows thon to oll oy 
° two flows is then used to raise oil by gas-li 


28535 Effect of calorimetric mixing of various fluids on the 
temperature in an active well. Dvorkin, I.L.; Filippov, 
A.L; Belyaev, S.I. (Bashk State Univ, USSR). Neft. Khoz.; No. 4, 43- 
46(Apr 1975). (In Russian). 
A study is made of the role of the calorimetric effect in 
ee Se fluid mixing and heat transfer 
een fluids. An equation for determining the calorimetric effect 
in the region of a formation in a well with a fluid influx is derived, 
and its range of applicability is determined. The possibility of deter- 
mining flow rates from thermograms is shown to be restricted to 
inflow regions. The effect of an influx of water over partings in 


28536 Effect of interruptions in oxidizer injection on the tem- 
a formation 


intraformation burning. 
irov, M.A.; Nikolaev, B.P.; Zharkov, A.V. (Acad of Sci, Az 
). Neft. Khoz.; No. 4, 46-49(Apr 1975). (In Russian). 
A study is made of the conditions of cooling of the 
zone upon cessation of the injection of oxidizer (air) into an 
bearing formation to create an intra-formation moving burning front. 
A radial model in a 
purpose. The temperature distribution ahead of the combustion front 
during the cooling process is found to have a smoother appearance 
than the analogous distribution created during the process of ad- 
vance of the combustion front over the formation. This indicates the 
—-, of employing, under field conditions, a combined 
method of thermal action on an oil-bearing formation following 
cessation of air injection into the formation and allowing a certain 
then pumping water into the formation as a displacing agent. 


hoz.; No. 4, 50-52(Apr 1975). (In Russian). 
A study is made of the efficiency of selective insulation in a 
hydrodynamic model of a flooded bed in which no continuous 
a clayey intercalations are t. It is established that 
insulation work in formations in whic! the wotes-entusated part is 

not separated from the oil-saturated part by an impermeable connect. 


28537 Estimating the efficiency of insulation work in productive 
formations without clayey intercalations. Usachev, P.M.; Galybin, 
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ing structure is ineffective, and that the tec 
it possible to restrict the water inflow only for a 


em makes 
period of time. 


28538 Uncovering formations by local circulation of the drilling 
solution. Yasashin, A.M.; Bruyushkov, N.I.; Blinov, V.1.; Kovalenko, 
A.V. (All-Union Sci Res Inst for Drill Tech, USSR). ’ Neft. Khoz.; 
No. 4, ree 1975). (in Russian). 

A com is made between the ordinary method of well 

whic! Sieriees the application of excess pressure to the 
formation, and a method based on the use of the BMP rotor drilling 
instrument which features Icoal circulation of the drilling solution 
and thus makes it possible to preserve the collector properties of the 
formation to the maximum extent. Experience in the use of the BMP 
drilling instrument in wells in Kirgiziya has shown a considerable 
decrease in the time required to bring the wells into production and 
a doubling of the rate of flow in comparison with wells worked by 
the ordinary drilling method. 


28539 Certain features of well structures in northern Canada. 
Belov, V.I. Neft. Khoz.; No. 4, 67-68(Apr 1975). (In Russian). 

Data are presented concerning the measures taken to prevent 
melting of the upper part of the Permafrost cross section during the 
drilling of wells at sites located on islands of the Canadian archipela- 

t zone in this case is traversed by three columns--a special 
guide (conductor) to prevent the mouth of the well from fracturing, 
a column which ae gh the upper, most unstable and 7 part of 
the permafrost rocks, and a column which overlaps the entire 
thickness of the rocks. 


28540 Design criteria and structural design of oil drilling plat- 

Pedersen, B.; Ovrebo, B. (Det Norske Veritas, Oslo, Norw). 
Stahibau; 44: No. 4, 111-117, May p 147-151(5 Apr 1975). 

Modern oil drilling platforms will normally be designed for 
es new methods of predicting loads and stresses are estab- 

This paper describes the factors which must be specially 
considered, and discusses the design criteria which have to be met in 
order to have a safe unit. Description of waves and how to calculate 
the wave loads and etme ane Gaal with. Furthermore, the level of 
safety factors and allowable stresses for the different design criteria 

erent properties are 
cussed. 28 refs. 

28541 New concrete platform for 1000 foot depth. North. Off- 
shore; 5d No. 5, 67-68(May 1975). 

The Selmer Tripod 300 is a three-dimensional framed struc- 
ture, consisting of three upright elongated members, rigidly connect- 
are cylinder shaped in o} to wi ydrostatic 
pressure during the various floating stages. The deck structure, 
construction. The foundations are basically designed as three circu- 
lar areas, which by changing the angle of inclination of the legs can 

structure can be accomplished through a cen’ y 1 
tube in which all conductors are placed. latform deck is 


28542 Design of filters for water-logged wells and estimation of 
their hydraulic parameter. Grinbaum, I.1. Razved. Okhr. Nedr; No. 5, 
53-55(May 1975). (In Russian). 
A set of master curves of theoretical flow-meter recordings is 
calculated which simplifies the determination of the hydraulic pa- 
rameter of well filters. This set of curves makes it possible to 
more accurately than by 
methods. Optimal of filters ‘or water-! wells in 


28543 Effect of the nozzle distribution in the drill bit on the 
cleaning of a well bottom. Zhidovtsev, N.A.; Matveev, G.I.; Bikbula- 
tov, LK. (Moscow Inst. of the Natl. Econ.). Neft. Khoz.; 5: 19- 
22(May 1975). (In Russian). 
with respect to nd hydromontor which ar 
on it, another part of the flow travels al 
tangent to the well bottom and creates an intensified transverse » 
which washes away the drilling mud from the center to the periph- 
w in the interann us creating an ejection action 
on ingest of in the bottom region. 


28544 the angle at which the deflector 
bottom. Bagautdinov, R.Kh.; Sushon, L.Ya.; Bastri- 
N. Neft. Khoz.; No. 5, 23-25(May 1975). (In Russian). 


A method for the correction to the twist angle o 
a drilling column due to the reactive moment of the drilling en, 
proposed. This method is based on the relation between the 
which the deflector is set on the well bottom, the change i 
curvature of the well shaft for a given deflecting arrangement, 
the initial zenith angle. 


28545 Some results of the working of deposits through the dis- 
of oil by water. Ivanova, M.M. (Moscow Inst. of the Natl. 


placement 
-Econ.). Neft. Khoz.; No. 5, 32-38(May 1975). (In Russian). 


Certain results of the working of oil deposits in the late stage 
of exploitation by means of flooding are generalized. On the basis of 
a study of the dynamics of the extraction and flooding of pool 
production, an analysis is made of the effect of various geological 
and physical factors on the technological solutions and the main 
technical and economic indices of 
through the displacement of oil by water. 


28546 Samotilor: a unique oil field. Arzhanov, F.G.; Fain, Yu.B. 
Neft. Khoz.; No. 5, 38-44(May 1975). (In Russian). 

The history of the Samotlor oil field in Western Siberia is 
reviewed, starting from an account of the geological structure of this 
large field, and early prospecting work in the area and continuing up 
to the present-day actual operations in the field in the face of severe 
climatic conditions and geographically unfavorable terrain (75% of 
the area of the Samotlor oil field is swampy and covered with 
water). Drilling is done from artificial platforms servicing clusters of 
up to 16 wells which are inclined to the vertical. S measures 
have been devised to ensure separate collection of flooded and 
waterless oil and to ensure intra-pipeline demulsification of trans- 
ported oil. The share of the Samotlor oil field in the total volume of 
oil extraction in Western Siberia is continually increasing and is 
scheduled to reach 59% in 1975. 


28547 Ways of improving the gas-lift extraction of oil on the 
Mangyshlak fields. Orzhanov, T.K.; Smol'nikov, N.V.; Mullaev, 
B.T. (Mangyshlak Oil, USSR). Ne/t. Khoz.; No. 5, 51- 53(May 1975). 
(in Russian). 
Recommendations have been made concerning the of 
ft pe wells uncovering formations with various geol and 
characteristics, and a method for optimizing the operation of 
these wells under the specific conditions of the ese fields 
has been proposed. The recommendations on desi; the gas lift 
are based on a scientific approach to the choice of the lift diameter 
and a differentiated calculation of the disposition of the starting 
valves using characteristic curves of the pressure distribution in the 
lift plotted by generalizing the results of a large number of field 


28548 Protecting formation waters from contaminants when using 
polymers during drilling. Fedorenko, V.I.; Gol’dshtein, V.V.; Ali- 
shanyan, R.R. (Cent Neftekhimgazprofsoyuz, USSR). Neft. Khoz.; 
No. 6, 48-49(Jun 1975). (In Russian). 

Owing to the increasing volume of polymers being used in 
sinking and reinforcing oil and wells, attention is drawn to the 
possibility of contamination of formation waters by organic prod- 
ucts. A scheme for carrying out hygienic evaluations of synthetic 
materials coming in contact with formation waters is proposed as a 
tool in combating the occurrence of toxicity 


28549 —~ < the operation of drilling bits by examining the 
shape of the tips of large-diameter cores. Vyskrebtsov, V.G.; Barso- 
bin, Yu.V. (Moscow Inst. of the Natl. Econ.). Neft. Khoz.; No. 6, 41- 
44(Jun 1975). (In Russian). 

A study was made of the effect of the rock properties, well 
depth, and other factors on the type of oscillatory state developing 
in the drilling bits. On the basis of an analysis of the tips of cores 
raised from depths between 270 and 3200 m, it is concluded that 
longitudinal vibrations of drilling bits, leading to the appearance of 
radical figures on the well bottom, are a common occurrence under 
well-drilling conditions, while the formation of craters on the pe- 

hery of the well bottom, or the formation of a so-called ‘rack,’ is 
Se of test-stand operation of the bits. 


28550 Planning the rate of lowering of a casing string. Bondarev. 
V.L; Chirikova, V.1; Dinmukhametov, D.Kh.; Barsuk, G.V. Neft. 
Khoz.; No. 6, 46-48(Jun 1975). (In Russian). 

A method of determining the rate of motion of a casing string 
in a well for each pipe is proposed. A calculation of the hydrodyna- 
mic pressures is made with allowance for indirect hydraulic shock 
during start-up and braking of the string. A study is made of the 
effect of the location of the most weakly cemented formation rela- 
tive to the well mouth on the minimum possible time of motion of 
exch pipe and the entire string. 

28551 Improving the system of working the Western Tebuk field 


by focal flooding. Blokh, S.S.; Pozinenko, B.V. Neft. Khoz.; No. 6, 53- 
55(Jun hem (In Russian). 


A method of focal proposed fr intensity 
working of the lithologicall ve 


PETROLEUM 2927 

10 


2928 ERDA ENERGY RESEARCH ABSTRACTS 


Western Tebuk field. The basic premises of the procedure used in 
determining the operational indices during focal flooding are out- 
lined. In case the focus is taken to an interacting central 
(puming) well and a circular battery (gallery) of operating wells. An 
estimate is made of the effectiveness of introducing this method of 


operation. 


28552 Use of carbon dioxide to increase the output of oil fields. 
aren. M.L.; Rozenberg, M.D.; Gorbunov, A.T.; Malyutina, 
G.S.; Kotsonis, AN.; Vashurkin, Al; Efremov, E.P. ’Neft. ‘ma: 
No. 6, 55-57(Jun 1975). (In Russian). 

Calculations are performed for an experimental section of the 
Eastern Tolum field which show that the use of carbon dioxide to 
increase the oil output is effective. In this case a considerable 
increase in the waterless and final oil output is obtained, as well as an 
increase in the well flow rates and a decrease in the time required for 
exploitation. 
28553 Grid mat: a new foundation method. North. Offshore; 4: 
No. 6, 44(Jun 1975). 

The grid mat concept is a new foundation method for drilling 
and — — composed of vertical steel or concrete 
plates formin cellular structure. The rectangular or trian- 
omg te open cells of t the grid are filled with ballast and/or pushed into 

bottom sediments to the required depth and are horizontal 

despite irregularities in a original bottom. Advantages include: 
high bearing capacity and lateral resistance also in sediments with 
low shear strength; fast and simple installation compared with pile 
foundation; adapatable to widely different bottom conditions; pre- 
vention of liquefaction or softening of the bottom sediments due to 
repeated loading; separate erosion protection or grouting is not 
required; and, low weight during transport and installation. The 
Grid mat can be used a base for drilling and production platforms, 
lighthouses, radar platforms and weather observation stations. 


28554 Oil and gas exploration in the Federal Republic of Ger- 
many in 1974, Schroeder, L. (Niedersaechsisches Landesverwaltung- 
samt, Hanover). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 
28: No. 7, 317-323(Jul 1975). (In German). 

In 1974, an increase in drilling activity in the Federal Repub- 
lic of Germany reversed the trend of the last few years. The total 
meters drilled were 171 326, an increase of 25.6% over 1973. This 
growth resulted mostly from an increase in drilling of production 
and step-out wells and to a lesser extent from wildcat activity. Of the 
28 wildcats completed in 1974, 4 were successful. The reserves of 
new gas discoveries were not quite half of the total 19 732 billion cu 
1974 and, as a result, the total gas 

from 325 billion to 315 billion cu m. 


28555 Effectiveness of using drilling rigs with removable core 
samples. Esentaev, U.E.; Gutnikov, N.S.; Molokovich, M.F. Razved. 
Okhr. Nedr; No. 7, 34-37(Jul 1975). (in Russian). 

Acceptance tests were performed on a drilling system with 
removable core samples and special winches for use in drilling with 
diamond crowns. With the aid of the proposed system it is possible 
to obtain core samples without raising the drilling rig, thus sharply 
reducing the time t on raising and lowering tions and 
making it possible to carry out drilling under complex sedated 
conditions. 


28556 North Sea oil and gas. Kok, P.C. (Shell Int. Pet. Maats- 
chapij, The Hague, Netherlands). Erdoel-Erdgas Z.; 91: No. 7, 217- 
21 Tal 1975). din German). 

The environmental conditions and reservoir characteristics of 
the Brent Field are used to illustrate the problems facing operators in 
the North Sea. Since appraisal drilling costs are high, development 
decisions must often be made on the basis of a limited amount of 
information only. The Brent Field steel and concrete platform 
designs and their respective advantages are compared. Development 
costs, production levels and other factors influencing the economics 
of the North Sea field development are o. Finally the overall 
development of North Sea oil and gas fields and the impact of this 

development on the energy supply pattern of Europe is discussed. 


28557 Use of oil-base drilling solutions under the conditions of 
the Tatar Autonomous Republic oil fields. Bulgakov, R.T.; Perov, 
A.V.; Vakula, Ya.V.; Khabibullin, R.A.; Rylov, N.I. (Tatar Sci. Res. 
Pet. Inst., USSR). Neft. Khoz.; No. 7, 10-12(Jul 1975). (In Russian). 

The results of hydrodynamic studies show that formations are 
more efficiently uncovered with the aid of hydrocarbon dri 
solutions than with clayey solutions. The specific productivities 
wells uncovering formations with the aid of the hydrocarbon solu- 
tions is 4 times greater than that of wells using clayey solutions, and 
their specific flow rates are 3.15 times greater. However, the use of 
oil-base solutions increases the cost of well completion, and special 
measures must be taken to ensure that the economic advantages of 
using the hydrocarbon solutions are not completely negated. 


28558 Effectiveness of drilling with various 1 1/2 inches drilling 
engines on the Tatar oil fields. Astaf'ev, G.K.; Perov, A.V.; Karimov, 
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V.Kh.; Zhzhonov, V.G. (Tatar Sci. Res. Pet. Inst., USSR). Neft. 
Khoz.; No. 7, 13-18(Jul 1975). (In Russian). 

The effectiveness of using 1A7N4S turbodrills in the drilling 
range from 0 to 1110 m and D2--170 or 3A7GTSh drilling engines in 
the range from 1110 to 1800 m is demonstrated. When a combination 
drilling regime, involving the use of various drills at appropriate 
depths, is employed, the performance of the drill bits is improved, as 
well as the drilling rate, and the drilling costs per well are reduced 
by 2.9 to 3.5 thousand rubles. 


28559 Separation of the solid phase of drilling solutions during jet 
on the well bottom. Strelenya, L.S.; Osipov, E.G. Neft. Khoz.; 
No. 7, 18-19(Jul 1975). (In Russian). 

A correlation is established between the rate of separation of 
the solid phase, on the one hand, and the discharge rate, the 
theologi eters, and the density of the drilling solution, on 
the other. It is concluded that it is necessacy to take into account the 
effect of pene of the solid phase when choosing the optimal 
condition of hydromonitor jet action on the well bottom. 


28560 Effect of the drilling solutions on deformation of artificial 
samples of bischofite. Mukhin, L.K.; Solov’ev, V.M.; Leonidova, 
A.L.; Fedorova, E.P.; Angelopulo, O.K. (Moscow Inst. of the Natl. 
Econ., USSR). Neft. Khoz.; No. 7, 20-22(Jul 1975). (In — 7“ 
The composition and colloidal-chemical properties of the 
drilling solution significantly affect the stability of a well shaft made 
of bischofite. The use of magnesium —— supersaturated with 
magnesium chloride can prevent the dissolution of bischofite and 
other highly soluble salts, if the degree of supersaturation corre- 
sponds to the temperature of the sediments being uncovered, but 
such systems cannot prevent the softening of salt-bearing sediments 
due to moisturizing. The only remedy is to use hydrocarbon-base 
solutions which preserve the stability of well walls made of bischo- 
fite and prevent the bischofite from dissolving. 


28561 Results of limiting water pumping on an experimental 
field. Ovanesov, G.P.; Usenko, V.F.; 
Babalyan. ; Khalimov, E.M.; Akhmetshin, AG. Neft. Khoz.; 
No. 7, ‘saul ’1975). (In Russian). 

It is shown that in the last stage of exploitation forced 
bleeding of fluid from wells under conditions of limited water 
= ping and reduction of formation pressure slows down the rate of 

jooding of the extracted fluid and improves the working of the 
reserves. During 3.5 years of experimentation an additional 50,000 
tons of oil were obtained in this way, bringing in additional revenues 
of 490,000 rubles. 


28562 Increasing the effectiveness of exploitation of water-oil 
Fazlyev, R.T.; Khammadeev, F.M.; Muslimov, R.Kh.; Yudin, V. M. 
(Tatar Sci. Res. Pet. Inst., USSR). Neft. Khoz.; No. 7, 34-36(Jul 
1975). (In Russian). 

According to laboratory tests, the use of chemical reagents 
which cause seaieiition with the basement water of the formation 
increases the oil output by 8 to 10% in comparison with the use of 
formation water. It is recommended that concentrated sulfuric acid 
be used as the precipitator in field testing. Pumping 2690 tons of 
sulfuric acid into a Devonian formation with the basement water on 
a section of the Tashliyas area improved the current state of exploi- 
tation of the section. 


28563 ae of oil by thickened water from cracked 
porous cavernous reservoirs. Martyntsiv, O.F.; Velen, S.G.; Nakaz- 
L.G.; Ryzhenkova, M.P. Neft. Khoz.; No. 37-39(Jul 1975). 


ussian). 
Using an experimental section of an oil deposit in the Rechits- 
= field of fhe Byclorussian SSR as an example, it is shown that by 
—— thickened water into the deposit the oil output at the end of 
lot-plant experiment was increased by 8 to 1 Be) a 
thick ener used in this case was partially hydrolyzed pol 
(PAA) which has the ability to reduce the mobility o! =o. ina 
porous medium to a much greater extent than when a viscous 
medium and to the non-Newtonian motion of the polymer so! 


28564 Continuous pumping of steam into a formation. Dzhama- 
lov, I.M.; Matveenko, L.M.; Kuliev, A.A.; Litvinov, V.V. (Aziat 
a ry Pet. Inst., USSR). Neft. Khoz.; No. 7, 42-44(Jul 1975). (In 
ussian 

On the basis of an analysis of a linear model of the pumping of 
steam into a formation, an approximate method of calculating the 
temperature field of the formation during the cooling process upon 
cessation of the F eee is proposed. Simple formulas are obtained 
for calculating temperature field in both the steam zone and the 


condensate zone during cooling. 


28565 Determination of absorbing and yielding interlayers on the 
Azhnov, V.G.; Kono- 
a Yu.V.; Detkova, N.V. (Sci. Res. Pet. Inst., Krasnodarskii, 
SSR). Neft. Khoz.; No. 7, 53-56(Jul 1975). (In Russian). 
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the working of the Kuma horizon of the Novo-Dmi- 
em fie d as an example, it is shown that the working of the oil 
reserves and the flooding of the wells occur along the most perme- 
able interlayers and that a considerable effective thickness does not 
participate in the drainage. 


28566 Use of EOR field test functional diagrams for program 
development and evaluation. Lohse, A. (Gulf Universities Research 
Consortium, —— TX). pp Al.1-A1.7 of In ERDA symposium 
on enhanced oil and gas recovery. Vol. I. Oil. Linville, B. (ed.). 
Tulsa, OK; Petroleum Publishing C Co. (1976). 
From ERDA sym — on enhanced oil recovery; 
Tulsa, Oklahoma, United tates of America (USA) EE Sep 1976), 
See CONF- 
Technical functional components of the overall national EOR 
Field Test Program are shown in a series of systems yo which 
illustrate relationships between the petroleum industry, ERDA, and 
the governmental and university research oo age related to EOR 
technology. The overall system consists of four subsystems, each of 
which requires its own suites of technological data and provisions 
for data and technology transfer. Two input sources are vital to the 
system: (1) industry participation in the ERDA program, and (2) 
productivity of a nationwide research pro. complementary to 
the ERDA gram. The principal output of the system is “more oil, 
sooner.” so ‘oadbased ERDA functions are also vital: (1) 
on of ae for joint funding, which is unique in its 
hnical/economic characteristics and potential returns in oil and 
ae sg (2) evaluation of the mix of proposals to achieve a 
balanced and effective total program, and (3) analysis and evaluation 
of the national ongoing field test effort for feedback into the govern- 
ment role therein. Of equal importance to ERDA functions is 
ERDA design and conduct of all system es, such as definition 
of data required and protocol for data transfer and dissemination. 


28567 Simple methodology for comparative analysis of field test 
results of enhanced oil recovery processes. Cronquist, C. (Gulf Uni- 
versities Research Consortium, Houston, TX); Burzlaff, B. pp A2.1- 
A2.24 of In ERDA symposium on enhanced oil and gas recovery. 
Vol. I. Oil. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing Co. 


(1976). 
enhanced oil 
ot (USA) Sep 19 197 


See CONF-760974—P1. 
A simple model, using standard reservoir engineering tech- 
has been develo A com c — results of 
tests of enhanced oil recovery IR) processes, which involves 
reducing surface injection and production Saiuane to reservoir pore 
volumes and plotting, for each EOR test, a curve of pore volumes 
recovered versus pore volumes injected. Pore volume curves are 
translated in the model to time-rate of injection and recovery 
through use of the five-spot injectivity formula. The model has been 
programmed for computer application which allows rapid investiga- 
tion of major processes and economic parameters to perform sensi- 
tivity analysis of results extrapolated from the test reservoir to other 
reservoirs with comparable geologic-petrologic settings, fluid prop- 
erties, and ambient conditions. 


28568 ERDA's micellar-polymer flood project in or County. 
Walker, C.J.; Burtch, F.W.; Thomas, R.D.; Lorenz, P.B. (Bartles- 
ville Energy Research Center, Feng pp A3.1-A3.19 of In ERDA 
symposium on enhanced oil and gas recovery. Vol. I. Oil. Linville, 
B. (ed.). Tulsa, OK; Petroleum Publishing Co. . 

From ERDA sym on enhanced 
Tulsa, Oklahoma, United States Of America (USA) A) Sep | 1976) 

b Oe  ERDA‘s field pilot 

rt is presented on progress o s 
micellar-polymer flood project. The test site is the Mary Costen 
Lease, Delaware-Childers field northeast of Nowata, Okla. It is a 2- 
'/e-acre inverted five-spot with twinned central in poten wells and 
eight surrounding water-injection wells. The p g horizon is 
sand, pd 2 ft ata of 620 
to an av ity an average porosity 
of 21 percent. A aaaiad tracer test showed no indication 7) 
gravity injection program consists of a roe 

saline preflush, a ee oe » and a 40 percent PV 
mobility control b Laboratory tests for the design of the 
micellar formulation included phase volume and viscosity measure- 
ments, sulfonate retention, and oil recov from flood tests of 
restored-state cores. The ples was tested for flow resistivity, salt 
sensitivity, and shear y. Pressure and flow are monitored 
instrumentally at the injection wii, Injection of micellar fluid was 
started on April 28, 1976 following five months of brine preflush. 
Pol injection is expected to start in October. Calculations based 
on ratory results and reservoir properties indicated that the first 
tertiary production should occur just before the start of polymer 
injection, and that the total recovery should be 50 percent of the 
estimated 70,000 bb! of oil in place. 


28569 Chesney—Hegberg micellar-polymer project, El Dorado, 
Kansas. Coffman, C.L. (Cities Service Oil Co., Wichita, KS). pp 


A4.1-A4.15 of In ERDA penton on enhanced oil and gas 
recovery. Vol. I. Oil. Linville, B. (ed.). Tulsa, OK; Neaee 
Publishing Co. (1976). 
Tulss, Oklahoma, United States ot America (USA) {0 ‘Sep 1976) 
oma, Uni America (USA 197 
See CONF-760974—P1. 
Cities Service Oil Company, in conjunction with the 
Research and ep pay Administration, is conducting a 
demonstration test of the micellar-polymer techniques in El Dorado, 
Kansas. The Cities Service Research Laboratory has performed 
numerous oil displacement tests using both Berea core and the 
Admire rock. Among other items, they have investigated transport 
problems, mobility requirements, and injectivity. There has also been 
extensive work in pressure transient and performance 
Preflush injection was initiated on November 18, 1975, in both 
patterns. Extensive well treating has been required to alleviate 
injectivity problems. Observation wells have been drilled in both 
lected interv; gging tec! ues to to 
identify vertical conformance. 


28570 Micellar-polymer oil recovery demonstration in the Bell 
Creek Field, Montana. Goldburg, A.; Morgenthaler, C.E. (Gary 
Operating Co., Englewood, CO). pp A5.1-A5.26 of In ERDA sym- 

jum on enhanced oil and gas recovery. Vol. I. Oil. Linville, B. 
(ed.). Tulsa, OK; Publishing Co. 


From ERD. ium on enhanced oil 
Tulsa, Oklahoma, ‘tates States Ameria (USA) A) 976), 


See CONF-760974—P1. 
Gary Operating Company is conducting an ERDA Pilot 
Demonstration to determine whether micellar-polymer water-flood- 


ing is an economically feasible technique for enhanced oil recovery 
at the Bell Creek Field, Powder River County, in southeastern 
Montana. The pilot is a contained 40-acre 5-spot embedded in a 
representative watered-out part of the field. The pay is sandstone 
with average p' as follows: thickness of 7 feet, ity of 26 
percent, permeability (air) 1000 md, and water TDS of 1000 to 3000 
ppM. The residual oil saturation after waterflood is presently evalu- 
ated at 38 percent; and the overall micellar-polymer recovery is 
estimated at 60 t, or 440 STB/Acre Foot with total recovery 

40-acre pilot calculated to be 91,100 barrels. This 
project will run comparative laboratory tests on two micellar-poly- 
mer systems, one primarily water external and one primarily oil 
external. After the effectiveness of each has been determined, a 
selection of the more promising design will be made for use in the 
pilot demonstration. If the plot is successful, expansion of the 
process to the full Bell Cree Field could return an additional 54 
million barrels after waterflood and will have application to similar 
Montana-Wyoming sandstone reservoirs. 


28571 North Burbank tertiary recovery pilot test. Kleinschmidt, 
R.F. (Phillips Petroleum Co., ee OK). pp B1.1-B1.11 of In 
ERDA symposium o n enhanced 0 and gas recovery. Vol. I. Oil. 
Linville, B. (ed.). Tulsa, OK; Red Publishing Co. (1976). 
From ERDA sym ium on enhanced oil and 
Tulsa, Oklahoma, Uni States of America (USA) (0 Sep I 1976). 
CONF-760974—P 1. 
A Phillips/ERDA cooperative ome! ilot test was initiated 
lymer system developed for the oil-wet 
major operations during first 15 months included 
completion of new and production wells, determination 
of reservoir properties, procurement and storage of chemicals and an 
extensive preflush to condition the test tract. Reservoir measure- 
ments included transient pressure tests, determination of residual oil 
saturation, freshwater breakthrough from — operations and 
radioactive tracer studies. The chemical dling facilities were 
designed and constructed to handle a freshwater preflush, to prepare 
and inject a low salinity brine, to formulate the surfactant slug and to 
dissolve polymer in freshwater at various concentrations. Injection 
of surfactant slug was started in early August 1976 and will be 
followed by polymer solution late in September. Significant in- 
creases in oil production will be expected about a year later, but 
production of fluids will be carefully monitored in the interim to 
detect any premature breakthrough of chemicals. 


28572 Polymer flood: preparation and initiation at North Stanley, 
Osage County, Oklahoma. Johnson, J.P.; Cunningham, J.W.; eee 
B.M. pp B2.1-B2.15 of In ERDA symposium on enhanced oil 
recovery. Vol. I. Oil. Linville, B. (ed.). Tulsa, OK; tek 

Publishing Co. (1976). 

From ERDA symposium on enhanced oil reco ° 
Tulsa, Oklahoma, United States of America (usa) @ A) Sep 1976), 

See CONF-760974—P1. 

Kewanee Oil Company and ERDA have contracted to deter- 
mine if oil can be economically recovered from a Bartlesville sand 
reservoir after high water-oil ratios had been ex; in water- 


flooding. —— of the project for polymer injection included a 
reservoir ysis, well remedial work, equipment installation, pro- 
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duction and injection stabilization, and refinement of the polymer 
slug design. Injection profile surveys and pressure falloff tests indi- 
cated that over fifty percent of the water injected had left well bores 
through fractures. Freshwater used as a tracer revealed only two 
instances where fluid was being transmitted through fractures direct- 
ly to a producer. Equipment changes were made which would 
permit the injection of freshwater exclusively and provide for the 
disposal of all produced water. Polymer storage and blending facili- 
ties were installed which allow flexibility in control of concentra- 
tions with a minimum of personnel supervision. The large variance 
in injection rates and the amount of water being injected through 
fractures prompted the conclusion that Channelblock treatments 
should be included as a part of the polymer slug design. Further, it 
was decided to alter the concentration taper to permit the use of a 
lower concentration of polymer during the initial injection period 
while the Channelblock treatments were performed, the equipment 
was being checked out, and the early reaction of the reservoir to 
—- was observed. Injection of Dow Pusher 700 was initiated 
une 16, 1976, at 250 ppM and 35,000 BPD. Injection pressures 
dropped 100 psi and increased as Channelblock restricted flow into 
high rate injectors. 


28573 Coalinga Demonstration Project: oil recovery by polymer 
flooding. Tinker, G.E.; Fromm, R.E.; Montague, D.R.; Bowman, 
R.W.; Swarbrick, J.C.; Baxter, D.B. pp B3.1-B3.16 of In ERDA 
symposium on enhanced oil and gas recovery. Vol. I. Oil. Linville, 
B. (ed.). Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, Uni States of America (USA) (9 Sep 1976), 

See CONF-760974—P1. 

The Coalinga Polymer Demonstration Project is a jointly 
funded venture between the Shell Oil Company and the United 
States Energy Research and ss Administration. The pro- 
ject will test the merits of polymer flooding and waterflooding in a 
medium viscosity oil reservoir which has an unfavorable water 
displacement mobility ratio. Results of the project will determine 
whether polymer flooding or waterflooding will be the full-scale 
supplemental recovery project in the inga Field, California. 

timate additional oil recovery from the demonstration project area 
is expected to amount to 2,600,000 barrels which includes 600,000 
barrels resulting from pone injection. Potential oil recovery from 
Shell's Temblor Zone II reservoir in the Coalinga Field is 35,000,000 
barrels from polymer flooding including 8,000,000 barrels in excess 
of a waterflood. The project was initiated June 26, 1975, with the 
completion of an ERDA cost-sharing contract. This demonstration 
roject has been organized into five phases which are the (1) 
valuation Phase, (2) Development Phase, (3) Water Injection 
Phase, (4) Polymer Injection Phase, and (5) Production Monitorin 
. The project has just entered the Water Injection Phase with 
water injection starting June 29, 1976, at the total rate of 5,400 
barrels per day into four injection wells. The Development Phase 
just completed consisted of drilling and/or completion of fourteen 
wells, including injection, production and observation wells, and the 
installation of a water-polymer injection system and production 
gathering system. 


28574 Interfacial structure and its relation to interfacial tension. 
Hwan, R.; Benton, W.; Natoli, J.; Miller, C.; Fort, T. Jr. (Carnegie- 
Mellon Univ., Pittsburgh). pp B4.1-B4.10 of In ERDA symposium 
on enhanced oil and gas recovery. Vol. I. Oil. Linville, B. (ed.). 
Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) x Sep 1976), 

See CONF-760974—P1. 

The polarizing microscope has been used to obtain informa- 
tion on interfacial behavior which occurs when aqueous surfactant 
solutions contact oil. Intermediate phases were found to form be- 
tween oil and water at the interface. When interfacial tensions are 
relatively high (0.05-0.5 dyne/cm), these phases are typically highl 
birefringent and structured. But for very low tensions they are muc 
less birefringent and more fluid. Enhanced transport of various 
species between aqueous and oil phases appears to occur along 
structural defects in the intermediate phase. While most of the 
observations are for petroleum sulfonates, some very low tensions 
were found in a system containing a pure surfactant, an alcohol, a 
pure hydrocarbon, and water. Even though the surfactant concen- 
tration was only slightly above the critical micelle concentration, an 
intermediate p was observed at the interface in all cases of 
ultralow tension. A theory of low interfacial tension has been 
developed based on consideration of phase separation in micellar 
solutions. Predictions of the theory are generally in agreement with 
experimental results. 


28575 Adsorption of surfactants on mineral oxide surfaces. 
Trogus, F.J.; Thach, S.; Long, J.S.; Hobbs, L.R.; Schechter, R.S.; 
Wade, W.H. (Univ. of Texas, Austin). pp B5.1-B5.12 of In ERDA 
symposium on enhanced oil and gas recovery. Vol. I. Oil. Linville, 
B. (ed.). Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA s ium on enhanced oil and recovery; 
Tulsa, Oklahoma, Uni States of America (USA) (9 Sep 1976). 
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See CONF-760974—P1. 

The adsorption of nonionic and anionic surfactants on various 
mineral oxide surfaces has been measured. The extent of adsorption 
has been found to depend on the surfactant molecular weight and its 
structure. In general lowering the molecular weight of a sulfonate 
decreases the adsorption as does increasing the number of ethylene 
oxide groups of the nonionics. The use of sacrificial agents to 
— the adsorption of more expensive surfactants has been 


28576 Systematic studies of low interfacial tension parameters. 
Doe, P.H.; El-Emary, M.; Morgan, J.C.; Schechter, R.S.; Wade, 
W.H. (Univ. of Texas, Austin). pp B6.1-B6.10 of In ERDA sympo- 
sium on enhanced oil and gas recovery. Vol. I. Oil. Linville, B. (ed.). 
Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) x Sep 1976), 

See CONF-760974—P1. 

The low interfacial tension state is influenced by many varia- 
bles. The effects of oil phase structure, surfactant structure and 
molecular weight, electrolyte concentration, surfactant concentra- 
tion, temperature and use of co-surfactants are discussed. 


28577 HX/sub a/ micellar-polymer oil recovery demonstration, 
Wilmington Field, Los Angeles County, California. Wade, J.E. (Dept. 
of Oil Properties, Long Beach, CA). pp B7.1-B7.4 of In ERDA 
symposium on enhanced oil and gas recovery. Vol. I. Oil. Linville, 
B. (ed.). Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, Uni States of America (USA) (9 Sep 197 

See CONF-760974—P 1. 

This project contemplates that additional laboratory work 
will result in design of a viable micellar-polymer system worthy of 
field testing. The pilot currently under consideration encompasses 12 
acres, 56 feet of sand and a line drive pattern of 5 injectors and 5 
producers. This is in a watered out area of a successful peripheral 
waterflood initiated in 1953. Oil gravity is 18° API and reservoir 
viscosity 28 centipoise. The “stakes” approximate one billion barrels 
of oil for the total field. 


28578 Measurement of interfacial 

surface meniscal breakoff method. Kovitz, A.A.; Yannimaras, D. 
(Northwestern Univ., Evanston, IL). pp D1.1-D1.20 of In ERDA 
symposium on enhanced oil and gas recovery. Vol. I. Oil. Linville, 
B. (ed.). Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 197 

See CONF-760974—P 1. 

A new method for measurement of interfacial tensions is 
being developed, based upon the breakoff height, relative to a flat 
interface, of a meniscus attached to a common line of contact 
between a fluid-fluid interface and its rigid supporting structure. 
Efforts of the past 16 months (March 1, 1975 to June 30, 1976) were 
focused on development of the instrument, and certain preliminary 
measurements which reinforced the theory of the instrument. Ex- 
periments are now proceeding with the third version of the appara- 
tus, which was completed in early June, 1976. Tests using distilled 
water and air verified the E oompew accuracy of the method by 
yielding interfacial tension values within 1 percent of the 
value (approximately 72 dynes/cm). Measurements of the interfacial 
tension at an ethylbenzene-air interface yielded tension values close 
to those attributed to the ethylbenzene-ethylbenzene vapor interface 
(approximately 29 dynes/cm). Liquid-liquid interfacial tensions are 
now being measured. Initial data with ethylbenzene-water and butyl 
alcohol-water interfaces give reasonable values for interfacial ten- 
sion. All measurements are being compared with those obtained by a 
version of the spinning drop instrument developed by the University 
of Texas group. The goal of this effort is to measure ultra-low 
interfacial tensions as they arise in brine-surfactant-crude oil systems; 
a further interest is the possibility of observing interfacial mass 
transfer effects through the controlled evolution of the meniscus. 
28579 Interfacial tension required for significant displacement of 
residual oil. Oh, S.G.; Slattery, J.C. (Northwestern Univ., Evanston, 
IL). pp D2.1-D2.29 of In ERDA symposium on oil and 
gas recovery. Vol. I. Oil. Linville, B. (ed.). Tulsa, OK; Petroleum 
Publishing Co. (1976). 

From ERDA symposium on enhanced oil and : 
Tulsa, Oklahoma, United States of America (USA) x Sep 1976). 

See CONF-760974—P1. 

In order to investigate the effects of interfacial tension and of 
wettability upon the tertiary recovery of residual oil by a low 
interfacial tension waterflood, we have carried out a static analysis 
of a single i pore partially filled with residual oil. There is a 


critical value for the pressure drop over this pore below which the 
residual oil cannot be displaced but instead will assume a static 
configuration. In carrying out this computation, we have idealized 
the pore by saying that its radius is a sinusoidal function of axial 
position. We have recognized that the pressure drop across the pore 
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under static conditions is a function of the pore geometry, the 
volume of the oil segment, the position of the oil segment in the 
pore, the crude oil-water interfacial tension, the advancing contact 
angle, and the receding contact angle. We have taken the relation- 
ship between the advancing and receding contact angles to be the 
class III contact angle hysteresis established by Morrow for rough- 
ened polytetra-fluorethylene surfaces. The discussion of displace- 
ment in a single pore is extended in the form of an estimate for the 
value of the capillary number required for significant recovery of 
residual oil from sandstones. A comparison is offered with data taken 
from the literature. This analysis suggests that, for the most efficient 
displacement of residual oil, the porous structure should be water- 
wet. Intermediate wettability may be less desirable than either oil- 
wet or water-wet behavior. The motion or jumps of an oil 
lobule in spore similar tothe Haines jump, can be explained by 
study. 


28580 Tertiary recovery of the Bradford crude by micellar slugs 
and three different polymer buffers. Klins, M.A.; F; Ali, S.M.; 
Stahl, C.D. (Pennsylvania State Univ., University Park). pp D3. 1- 
D3.15 of In ERDA symposium on enhanced oil and gas recovery. 
Vol. I. Oil. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing Co. 


ium on enhanced oil recovery; 
hed Sta tes of America Sep 1976). 

See 

The mobility buffer eres central role in oil recovery by the 
micellar flooding process. particularly so if the micellar 
solution is immiscible with the resident tae a and recovery enhance- 
ment depends primarily on the low interphase interfacial tensions 
generated. This paper describes results of such a system, in regard to 
the relative effectiveness of a micellar slug driven by three different 
mobility buffers, at a constant flooding rate of 2 ft/day. Specifically, 
the Richburg slug—used in the preliminary injectivity tests in Penn- 
sylvania—was used to recover oil from Berea sandstone cores con- 
taining waterflood residual oil saturations. The buffers used consist- 
ed of two polysaccharides (Xanthan and Kelzan MF) and a polya- 
crylamide er). Four slug sizes (2.5, 5.0, 10.0 and 20.0 percent 
pore volume) and buffer sizes (10, 25, 50, and 100 percent) were 
used. As expected, significant amounts (30.1 to 70 percent) of terti- 
ary oil were recovered in all runs, oil recovery increasing with the 
micellar slug size. Results showed that for all three buffers tested a 
25 percent pore volume buffer was adequate to insure maximum oil 
recovery for a given slug size. The recovery was considerabl: 
higher (on the order of 7 percent) however, when Pusher was 
as compared to the polysaccharides. Pusher also evidenced less 
degradation with time, and caused minimal core plugging. 


recovery of Pennsylvania crude $ 

Duda, J.L.; Jones, J.H.; Klaus, E.E. (Pennsylvania State Univ. 
University Park. pp D4.1-D4.14 of In ERDA sym yep ted) on en- 
hanced oil and gas recovery. Vol. I. Oil. Linville, B. (ed.). Tulsa, 
OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil 
Tulsa, Oklahoma, United States of America (USA) © Sep 19 1976), 

See CONF-760974—P1. 

Paraffinic and naphthenic hydrocarbons have been converted 
to sulfonate and sulfate surfactants by a two-step process. ‘rhe 
preliminary step to provide reactivity with SO; comprises a vapor 
phase oxidation. Products of vapor phase oxidation have been pre- 
pared with the same approximate molecular weight as the starting 
material (hydrocarbon) and they react quantitatively with SOs. The 
resultant surfactants appear to provide the same general properties as 
conventional petroleum sulfonates prepared by the reaction of aro- 
matic hydrocarbons with SOs. Comparative properties are shown by 
the phase diagrams of oil-water-surfactant. Buffer solutions have 
been prepared from dry polysaccharides using a variety of b 
techniques. The non-Newtonian behavior, mechanical stability, 
the electrolyte sensitivity of these solutions have been studied. 
results have been used to evaluate the different blending ~ 
and an optimum blending procedure has been develo 
measurements were conducted in low shear rate visco- 
meters which approximate the shear rates realized in Pennsylvania 
reservoir sandstone. 


28582 Dynamic interfacial properties and their measurement. 
Flumerfelt, R.W. (Univ. of Houston, TX). pp DS5.1-D5.20 of In 
oil and ery. Vol. I. Oil. 


oil and 
States of America (USA) (9 Sep 197 976), 

See CONF-760974—P1. 

Various methods are under development for the characteriza- 
tion of dynamic interfacial behavior in liquid-liquid systems. These 
methods involve studies of drop dynamics in well defined flow fields 

interest here is 


PETROLEUM 2931 


provide both shear and dilatational viscosity components and supple- 
ment existing methods which are Hated to interfacial shear 
viscosity determinations. We describe here the important theoretical 
equations, the instrumentation, and the experimental methods. Data 
are reported to test the validity, — and sensitivity of these 
methods and their applicability to fl systems encountered in 
petroleum production. 


28583 ERDA in-house research on thermodynamics of oil-recov- 
ery micellar systems. Berg, R.L.; Good, W.D. (Bartlesville Energy 
j= Aemee — OK). pp D6. 1-D6.5 of In ERDA symposium on 
enhanced oil and gas recovery. Vol. I. Oil. Linville, B. (ed.). Tulsa, 
OK; Petroleum Publishing Co. Bayne 
From (USA) A) Sep 1978. 
Oklahoma, Uni ate of America A 
See CONF-760974— 
The mechanism of eae formation is studied using 
recently assembled calorimetric equipment. Prcliningsy results for a 
simple surfactant-water system are presented. Future work using 
sulfonate surfactants in backgrounds representative of oilfield condi- 
tions is outlined. 


28584 West Virginia CO, oil recovery test. Beeler, P.F. (Con- 
sulting Petroleum Engineer, El Paso, TX). pp D8.1-D8.8 of In 
ERDA symposium on enhanced oil and gas recovery. Vol. I. Oil. 
Linville, B. (ed.). Tulsa, OK; Petroleum Publishing Co. (1976). 
From ERDA, symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, Uni S of America (USA) © Sep 1976), 
See CONF-760974—P!1. 
A field pilot project is being commenced to test the effective- 
carbon dioxide as an oil recovery agent in a shallow — 
a — to have been accidently dump 
r to injection, saltwater is being 
j about 950 will be 
maintained at the front y= of a liquid CQ. bank that wi 
—, by saltwater. This test is being i 
thsville Field in Lincoln County, West Virginia. 


28585 ERDA in-house research on heavy oil very using un- 
conventional methods. Miller, J.S.; Heath, L.J. (Bartlesville Energy 
Research Center, OK). pp F2. 1-F2.17 of In ERDA symposium on 
enhanced oil and gas recovery. Vol. I. Oil. Linville, B. (ed.). Tulsa, 
OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil recovery; 

fe) United States of America (USA) a) © Sep 1976) 

See CONF-760974—P1. 

The Bartlesville (Okla.) and San Francisco (Calif.) Ener, 
Research Centers, ERDA, are developing petroleum-recovery tech- 
niques for the many low-productive, heavy-oil sand deposits located 
throughout the United States. In 1971, both Centers began laborato- 
ry and field experiments; in California involving Se Sees of 
solvent to clean the formation around the wellbore of steam 
during a steam stimulation cycle, and in Kansas usiag a recovery 
method that combines chemical explosive a to create com- 
munication between wells with solvent injection to dilute the oil and 
lower its viscosity. In addition, laboratory testing leading to an in 
situ combustion field test is being performed. The initiation of a CO2- 
heavy oil project in a shallow reservoir is planned after completion 
of diagnostic laboratory and field tests. A cooperative project with 
an oil company will demonstrate the use of combustion gases 
water vapor to stimulate the production of low gravity crude oil 
Sa The general boundaries of heavy oil deposits 

are reported and the areal extent and general characteristics of one 
reservoir in Kansas are described. Laboratory experiments conduct- 
ed to determine field operating conditions copemeas with the fractur- 
ing, injection, and production techniques are riefly described. Some 
ag results are given. 


Kinetics of underground combustion. Buthod, A.P.; 
Thomas, GW. Allag, O. (Univ. = pp F3.1-F3. 10 of In 
ERDA e y~ve- on enhanced oil and gas recovery. Vol. I. Oil. 
. Tulsa, OK; Petroleum Publishing Co. (1976). 

YA symposium on enhanced oil and 
United States of America (USA) (9 Sep ep 1976). 

760974—P1. 

und combustion study has 
p of ERDA, a modern,” 


of the underg 
nder the sponso: 
4% research facility has been installed in 

pe oak Tulsa laboratory. The equipment was a gift from the 
pany and has been modified to make it fully operational 
eee. Several test runs have been made to check 
operating te ques. Tabulations and plots of the data are presented 
with comments on the meaning of the results. In the next 
phase of the work we propose to modify the sampling technique 
on a moveable probe in order to generate point-to-point composi- 
tion data for kinetic constant evaluation. A detailed description of 
the chemical analysis and the mathematical procedures required to 

develop kinetic constants is discussed. 
28587 Bodcau in situ combustion project, Bossier Parish, Louisi- 
ana. Densmore, W. (Cities Service Oil Co., Jackson, MS). pp F4.1- 


28581 Surfactant synthesis and the preparation of polymer solu- 
in VISCOSILY | rop on 
circulation tests in simple shear fields. Such observations should 
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F4.11 of In ERDA symposium on enhanced oil and gas recovery. 
1976), Oil. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing Co. 
From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 1976), 

See CONF-760974—P1. 

The objective of this contract is to demonstrate the efficiency 
and economics of a simultaneous water-air in-situ combustion pro- 
cess. Complex fireflood problems associated with corrosion and 
emulsions will be studied from both technical and economic stand- 
points. 

28588 Combination thermal drive to recover very heavy oil from 

Paris Valley Field, California. Leighton, A.J.; Patek, J.W. (Energy 

Research and Development Administration, San Francisco). pp 

F5,1-F5.7 of In ERDA symposium on enhanced oil and gas recov- 

~- ast. Oil. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing 
. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 1976), 

See CONF-760974—P1. 

Husky Oil Company and ERDA are cooperating in an in-situ 
combustion io using controlled water injection combined with 
short-term thermal stimulations of production wells in the Paris 
Valley Oil Field. The objectives of this field demonstration project 
are to determine if the extremely viscous oil (approximately 180,000 
cp at reservoir conditions) can be produced economically and to 
document the techniques and operating data of the project. Installa- 
tion of the facilities for the project is nearly complete, and the first of 
five patterns has been ignited. Significantly, some response in the 
four offset producers has been detected. 


28589 Steamflood of heavy oil Cat Canyon Field. Hanzlik, E.J.; 
Birdwell, B.F. (Getty Oil Co., Ventura, CA). pp F6.1-F6.10 of In 
ERDA symposium on enhanced oil and gas recovery. Vol. I. Oil. 
Linville, B. (ed.). Tulsa, OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 1976) 

See CONF-760974—P1. 

A pilot demonstration steamflood is being started by Getty 
Oil Company in the Cat Canyon Field, Santa Barbara County, 
California. Four inverted —— patterns will be used to flood a 
virgin portion of the reservoir. The nine producers will be cyclically 
steam stimulated until steam from the injectors breaks through to 
improve the mobility of the 9° API gravity oil. The demonstration 
project is on 20 acres of the more than 1,200 productive acres of 
Getty Oil-operated properties in the field, and is expected to recover 
an estimated 850,000 barrels of oil. —— and sand control of 
these thermal wells, as well as a general ription of the project, is 
presented in this paper. 

28590 Little Tom thermal recovery demonstration project, Zavala 
County, Texas. Ireton, E.T. (Hanover Petroleum Corp., Dallas). pp 
F7.1-F7.20 of In ERDA symposium on enhanced oil and recov- 
ay. sto. Oil. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing i 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 1976). 

See CONF-760974—P1. 

The objective of this joint venture project is to demonstrate 
the efficiency and economics of recovering low gravity, viscous 
crude oil from a relatively thin, low permeability reservoir utilizing a 
combination thermal drive process in conjunction with thermal 
stimulation of the ——— wells. The combination thermal drive 

combines forward in situ combustion with sequential water 
injection to provide maximum heat transfer efficiency along the 
burning front. Thermal stimulation (short term in situ combination at 
the producing well) allows productivity increases to be realized long 
before the burning front approaches the producirg well. The pro- 
ject, which was commenced in January, 1975, has now completed 
work planned under Phase I. An unsuccessful attempt was made to 
ignite and stimulate one well due to down hole mechanical failure. 
Difficulty in stimulation of an alternate well has also resulted in 
similar "i failure. Continuation of the project into Phase II is under 
evaluation. 


28591 200 sand steamflood demonstration project. Leavell, L.D. 
(Chanslor-Western Oil and Development Co., Los Angeles). pp 
F8.1-F8.17 of In ERDA symposium on enhanced oil and recov- 
ery. Vol. I. Oil. Linville, B. ted). Tulsa, OK; Petroleum ishi 
Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) 6 Sep 1976). 

See CONF-760974—P1. 

Steamflooding generally has been conducted in Midway- 
Sunset Field reservoirs which have responded favorably to steam 
cyclic stimulation in order to increase recovery and accelerate cyclic 
production. Numerous heavy oil Fog in the field have not been 
adequately developed because of lack of favorable cyclic steam 
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‘ormance. A demonstration project has been initiated in the ‘’200” 

id pool to demonstrate the operational, recovery, and economic 
aspects of steamflooding a typical heavy oil reservoir which has had 
unfavorable response to cyclic stimulation. The project will be 
conducted in a two-phase program. The first phase contains four, 
2.35-acre inverted seven-spot drive patterns. Two basic completion 
techniques are being used to determine the best method of complet- 
ing the producers. If sufficient production response occurs in the 
pilot, the second phase of the project will be expanded to a total of 
14 inverted seven-spot patterns. Estimated time required for the field 
trial is seven years. 


28592 ERDA symposium on enhanced oil and gas recovery. 
Volume II. Gas. Linville, B. (ed.). Tulsa, OK; Petroleum Publishing 
Co. (1976). vp. (CONF-760974—P2). $20.00 per set. 
From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 1976). 
Individual papers were indexed for inclusion in the Energy 
Data Base. (LK) 


23593 Application of a novel rock method to oil and 
gas recovery. Moore, E.T. Jr.; Mumma, D.M. (Physics International 
Co., San Leandro, CA). pp C5.1-C5.23 of In ERDA symposium on 
enhanced oil and gas recovery. Vol. II. Gas. Linville, B. (ed.). Tulsa, 
OK; Petroleum Publishing Co. (1976). 

From ERDA symposium on enhanced oil and recovery; 
Tulsa, Oklahoma, United States of America (USA) (9 Sep 1976). 

See CONF-760974—P2. 

The results of a program to develop and evaluate a method of 

enerating and extending multiple vertical fractures in an oil- or gas- 

cor g reservoir are described. This method, called DYNAFRAC, 
is based on understanding and controlling the effects of using high 
energy chemical energy sources in a wellbore. The program consists 
of three tasks. Two of these tasks have been completed. The first 
was to apply the DYNAFRAC process to five open-hole stripper 
wells and to determine the productivity improvement resulting from 
using explosively-induced, short-radii, multiple fractures to over- 
come wellbore damage. Post-shot production records indicate that 
the production from oil reservoirs is significantly improved and that 
the production from gas reservoirs is essentially unchanged. The 
second task was to develop a method using a downhole propellant to 
increase the duration of the wellbore pressure and thereby extend 
the multiple fractures further into the formation. An above ground 
test facility was designed and constructed to evaluate two different 
propellants and to develop the experimental data base for specifying 
the configuration and methods to be used in new wells. The third 
task will be to apply the improved DYNAFRAC process to a gas 
reservoir and to compare the productivity improvement with that 
obtained by hydraulic fracturing. Plans are currently underway for 
drilling, completing and fracturing two wells in the Big Injun 
formation of County, West Virginia. 


28594 Rock-fluid relationship studies on the windfall D-*A reser- 
voir and their application in evaluating gas cycling effectiveness. 
McFadzean, T.B. (Amoco Canada Petroleum Co., Ltd., Calgary, 
Alberta). pp 10p., Paper 7609 of In CIM/CSPG convention on 
ao recovery. Calgary, Alberta, Canada; Gulf Oil Canada Ltd. 


From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

The Windfall D-3A reservoir in north central Alberta is a 
Devonian Leduc D-3 reef structure containing sour gas, condensate, 
and oil. This paper describes the results of recent studies on rock- 
fluid relati ips for the Windfall reservoir which led to several 
conclusions regarding the effectiveness of the past 15 years of 
cycling and the importance of maintaining high voidage replacement 
ratios. It is postulated that the sweep efficiency of the cycled gas in 
Windfall is low due to the heterogeneous permeability distribution 
within the reservoir. It is concluded that liquid recoveries can be 
further enhanced by altering production-injection flow patterns 
aimed more at maintaining or increasing energy in certain segments 
of the reservoir rather than by depending entirely on a high swee 
efficiency of cycled gas from a fixed injection-production well 
pattern. 


28595 History matching three dimensional models using optimal 
control theory. Wasserman, M.L.; Emanuel, A.S. (Chevron Oil Field 
Research Co., La Habra, CA). pp 16p., Paper 7611 of In CIM/ 
CSPG convention on enhanced recovery. Calgary, Alberta, Canada; 
Gulf Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

History matching three-dimensional reservoir simulator 
models by manually changing parameters is a difficult job. In this 
pever, the authors extend their previously published (Soc. Pet. Eng. 

lour., Vol. 14, No. 6, p. 593, and Vol. 15, No. 4, p. 347) automatic 
history matching method to handle three-dimensional models. Spe- 
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cial attention is given to 
single cell pressures but ins' are either wellbore ures or 
volumetric averages of a vertical column of cells. Using these 
measurements, estimates of vertical conductance and well productiv- 
ity indices can now be made in addition to horizontal (x and y 
direction) conductances and cell storage values. A by-product of the 
matching procedure is an estimate of “flow split’—how much of a 
well’s total flow goes to each layer. Case studies are shown to 
illustrate productivity index estimation using wellbore pressures and 
to illustrate three-dimensional conductance and storage estimation 
using volumetric average-cell column pressures. 


28596 thermal simu- 
lator for steam injection processes. F , J. (Univ. of of Zulia, 
Maracaibo); Faroug Ali, S.M. pp 19p., Super 7613 of In CIM/CSPG 
convention on enhanced recovery. Calgary, Alberta, Canada; Gulf 
rom / convention on recovery; 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

A numerical model for simulating steam injection i into a 
porous medium is described. The model simulates three-phase, ao 
dimensional, multicomponent flow, with interphase mass and heat 
transfer,.and thus accounts for changes in oil composition during 
steam injection. The example — consider a system made up of 
water (or steam) and three hydrocarbon components. The partial 
differential —- describing the mass balance for each compo- 
nent were solved together with a heat balance and auxiliary rela- 
tions. Examples are presented illustrating the use of the model for 
cyclic steam stimulation and steamflooding. The sensitivity of the 
predictions to the input parameters is examined. It was found that 
steam distillation and gravity segregation are important mechanisms 
in the steam injection processes. Simultaneous solution of heat and 
mass balances and compositional constraint equations appears to be 
the best procedure for efficient simulation. Other solution schemes 
tested are also discussed. 


28597 Reservoir studies reveal key to maximizing 
waterflood oil recovery, Virginia Hills Beaverhill Lake “A” Pool. 
Serra, J.W.; Wilson, R.C. pp 16p., Paper 7617 of In CIM/CSPG 
convention on enhanced recovery. Calgary, Alberta, Canada; Gulf 
Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

Two comprehensive simulation studies were performed on 
this reservoir to evaluate waterflood performance to determine the 
long term production and injection policy for the field. The results 
of these studies revealed that the key to maximizing economic oil 
recovery from the pool is to improve the vertical conformance of 
the waterflood. This major biothermal reef reservoir is found at an 
average depth of 5600 ft subsea and contains under-saturated crude 
oil in two partially overlying, non-communicating zones. Fifteen of 
the field’s 117 wells were converted to water injectors in an irregular 
peripheral waterflood pressure maintenance scheme. The simulation 
models history matched 5 years of performance and 10 
years of waterflood age = oom It was recognized at the outset 
that vertical conformance of the waterflood would be a dominant 
factor controlling reservoir ees. Since it was not —— 
to simulate the entire field in three dimensions, a four layer, two 
phase, three dimensional (3-D) reservoir simulation study was done 
On an area approximately representing the area of influence of the 
largest injection well. Results indicated that there was a degree of 
sublayering within the layers described in this model. Flood front 
saturation profiles from the history matched three dimensional 
model were employed in a unique method to derive pseudo relative 
permeability relationships for the two dimensional (2-D) areal model 
and an excellent pre match of the performance of the entire pool 
was achieved. The study recommended a program of production 
logging to establish actual production/injection profiles. Results of 
su - uent attempts to workover wells to improve the flood profiles 
are discussed. 


28598 Preinjection of polymers to improve oil recovery by subse- 
quent micellar Dabbous, M.K.; Elkins, L.E. (Amoco Pro- 
duction Co., Tulsa, OK). pp 16p., Paper 7618 of In CIM/CSPG 
convention on enhanced recovery. Calgary, Alberta, Canada; Gulf 
Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 


Preinjection of molecular- poly—acrylamide 


high- weight 

improving reservoir sweep wayne Ay A reducing the degree of 
“permeability” contrast between w in a moderately hetero 

neous system. The use of polymers in a preinjected mode is radically 
different from their “conventional” use to provide a favorable mobil- 
ity condition between in-place and injected mer hae} and so maximize 
areal sweep even in a flood of a “homogeneous” sand. Theory and 


model flow tests were employed in an investigation of polymer 
preinjection in advance of a miscible flood. Flood tests in physical 
models of heterogeneous porous media showed that preinjection of 
polymers could result in better flooding efficiency because of in- 
creased volumetric sweep. This was concluded from tracer perfor- 
mance data and oil recovery response. Studies of the interactiors 
between the preinjected polymer and a subsequent micellar flood 
indicated that _— polymer flow had no adverse effects on oil 
displacement efficiency by a micellar fluid and appeared to decrease 
surfactant loss to the rock. Additional mobility control requirement 
eat corre gd floods as a result of decreased mobility of fluids was 
erate. 


28599 Capillary pressure correlations for uniformly wetted 
porous media. Morrow, N.R. pp 39p., Paper 7619 of In CIM/CSPG 
convention on enhanced recovery. Calgary, Alberta, Canada; Gulf 
Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; Calga- 

ry, Canada (7 Jun 1976). 

See CONF-760676—. 

The dependence of capillary pressure on wettability as de- 
fined by contact angle has been investigated. Drainage and imbibi- 
tion capillary pressure measurements are presented for six different 
types of polytetrafluoroethylene (PTFE) porous media. Changes in 
capillary displacement curvature are shown to be reasonably consis- 
tent from one media to another. The form of these results suggests 
that operative contact angles, which cannot be measured directly 
within porous media, are in reasonable correspondence with contact 
angles measured at roughened surfaces. To a fair approximation, 
changes in drainage and imbibition displacement curvatures with 
contact angle are respectively proportional to the cosines of reced- 
ing and advancing contact angles observed at rough surfaces. Gener- 
al correlations of the results have been developed. Conditions for 
observation of spontaneous imbibition behavior, as predicted by 
these correlations, are used as a basis for classifying Systems as 
wetted, intermediately-wet, or non-wetted. Discussion is given of 
some aspects of the role of wettability in obtaining improved oil 
recovery. 


28600 Pool description and performance analysis leads to under- 
standing Golden Spike's miscible flood. Reitzel, G.A.; Callow, G.O. 
(Imperial Oil Ltd., Calgary, Alberta). pp 1Ip., Paper 7622 of In 
CIM/CSPG convention on enhanced recovery. Calgary, Alberta, 
Canada; Gulf Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

Reservoir description was a key factor in ee the per- 
formance of the Golden Spike vertical gravity contro miscible 
LPG bank scheme. Understanding the performance of the pool was 
enhanced by including a detailed reservoir description in a computer 
model study of the miscible scheme. The originally designed seven 
percent pore volume LPG bank was injected between the gas and oil 
zones from 1964 through 1975. Extensive monitoring of fluid distri- 
bution in this 1,385-acre, 480-foot thick reef complex indicated the 
miscible flood improved the oil recovery until 1973. A geological 
study, incorporating data from infill wells drilled during the 1970's, 
shows the reservoir contains many local barriers to vertical flow. 
Located in the interior of the reef, these barriers range in size from 
less han acl five to over six-hundred acres. The barriers were not 
recognized prior to infill drilling because the early development 
wells were bri illed mainly in more homogeneous sections of the reef 
complex. Recent performance analysis indicates the barriers have 
resulted in by-passing of oil and loss of miscible flood benefits after 
1973. As a result of the loss of miscibility, the pool is currently under 
gas drive and the miscible scheme has been terminated. Performance 
analysis results are confirmed by a cross-section computer model 
study of the pool. The cross-section model also indicates the vertical 
flow barriers combined with the designed bank size results in poor 
sweep efficiency by solvent. However, future sweep efficiency by 

is _—— to be high due to continued drainage of oil off the 


28601 Thermal recovery in the Venezuelan Heavy Oil Belt. Bal- 
lard, J.R. (Amoco International Oil Co., Chicago); Lanfranchi, E.E.; 

Vanags, P.A. pp 12p., Paper 7623 of In CIM/CSPG convention on 
enhanced recovery. Calgary, Alberta, Canada; Gulf Oil Canada Ltd. 
(1976). 


From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 
See CONF-760676—. 
This paper describes an experimental cyclic steam injection 
rogram in the Jobo field, located in the northeastern portion of the 
= Heavy Oil Belt. The program was commenced in 1974 
by Amoco International Oil Company and is being continued fol- 
lowing reversion by Amoven, S.A., a subsidiary of Petroleos de 
Venezuela. To date, eleven wells have been steamed and results have 
been very encouraging with production increases ranging from two 
to five-fold. The reservoirs are highly unconsolidated sandstones at a 
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roximately 3,800 feet. The crude gravities range from 9 
to ou. ry API. The wells were completed on 64-acre spacing utilizing 
techniques designed to withstand thermal processes. A portable 
steam generator rated at 30 MMBTU per hour is used and the 
steamed wells have received between 4,000 and 8,000 meiric tons 
each, corresponding to between 150 and 200 MMBTU per foot of 

y. The wells are placed on production after soak periods varying 
| nal one week to one month and peak producing rates of 400 to 
1,500 BOPD are realized almost immediately. Techniques have been 
utilized which permit injection of high quality steam at these depths 
while avoiding most of the common problems associated with this 
type of operation such as bottomhole equipment failures, casing 
cement, and liner failures and surface equipment malfunctions. 


28602 Performance simulation of the Snipe Lake Beaverhill Lake 
A Pool, a geologically complex reservoir. Lang, R.V. (Gulf Oil 
Canada Ltd., Calgary, Alberta). pp 27p., Paper 7624 of In CIM/ 
CSPG convention on enhanced recovery. Calgary, Alberta, Canada; 
Gulf Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-7 50676—. 

This paper illustrates the interrelationship of geology and 
reservoir engineering in reservoir simulation. A three phase, 
dimensional, unsteady state model study was undertaken to resolve 
the compiex pressure and production characteristics of the Snipe 
Lake Beaverhill Lake A Pool and allow meaningful predictions of 
future anager The study began with a detailed investigation of 
the geology ot the Pool to allow the definition and generation of the 
basic model data input. Additional studies of the production, perfo- 
ration, and pressure histories of the wells, taking into account the 
layering concepts developed in the “— study, helped to 
ints broad performance concepts. The history matching of the 

iormance, however, proved io be very complex and involved 
"altering the original geological picture of the Pool. 


28603: Is there a role for the geologist in enhanced recovery. 
Dieh!, A.L. (Sheil Internationale Petroleum Maatschappij B.V., The 
Hague). pp 6p., Paper 7625 of In CIM/CSPG convention on en- 
s7. recovery. Calgary, Alberta, Canada; Gulf Oil Canada Ltd. 
197 

From CIM/CSPG convertion on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

Definitely yes. As he does durin rimary phases of 
development, he must build a th the reservoir 
which can be used as a basis for planning. This second or third time 
around, however, his mode! will be used to look for and exploit 
residual hydrocarbons in swept or depleted zones. The model must 
reflect pore space distribution and continuity in order to provide a 
framework for studying the distribution of the remaining fluids and 
to predict flow patterns. Accurate measurement of residual satura- 
tion is difficult and recovery efficiency by the various techniques is 
uncertain. Because of the high costs and inherent risks of enhanced 
recovery projects, they will usually be evaluated first by the use of 
mathematical simulators before significant decisions are made. A 
sound geological model is of fundamental importance to the project 
in general but is particularly important as input to simulation runs. 
While the geological model can normally be displayed with “a 
and sections, to be used as input to computer programs it must 
quantified and translated into grid blocks. The geologist must work 
as a team member with petrophysical and reservoir en and 
translate his geological thoughts into the numerical framework of 
fluid flow parameters. Already there is a 7 demand for geologists 
who are able to work in this quantified field and as our primary 
reserves diminish, the need for even more skilled reservoir geologists 
to work with enhance recovery projects is a certainty. 


28604 Current and economics in relation to further 
Alberta enhanced recovery of conyentional crude. Millard, ¥. 
Berndtsson, N.G.; Bray, J.A. (Energy Resources Conservation 
Board, Calgary, Alberta). pp 28p., Paper 7627 of In CIM/CSPG 
convention on enhanced recovery. Calgary, Alberta, Canada; Gulf 
F /CSPG enhanced 
rom convention on reco 

ry, Canada (7 Jun 1976). — ome: 

See CONF-760676—. 

The status of Alberta crude oil reserves is reviewed briefly 
respecting the presently established recovery factors and the techni- 
cal potential for additional recovery enhancement. A hypothetical 
pool is evaluated regarding the economics of pressure — 
the pool by water flood, solvent flood, and tudes solution 
The schemes are analyzed on an incremental basis to pcan the 
comparative economic potential related to the ultimate recovery of 
each scheme. The technical ow of “exotic” depletion 
schemes is considered in terms of whether there is a need to proceed 


with the exotic scheme early in the producing life of the pool. 
Economic calculations for the hypothetical pool show that exotic 
schemes frequently cannot compete economically with water flood 
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operations. Therefore, under current economic conditions, exotic 
recovery is on not feasible and where it is feasible would 
proceed only after water flood reserves of the pool have been 
totally, or almost totally, recovered. This deferment could seriously 
reduce the incremental tertiary economics to the point of making 
tertiary recovery entirely impractical. Consideration is given to 
methods of improving the economic attractiveness of 

recovery schemes through royalty and tax relief. A simplified cost 
benefit analysis of the impact of such relief is presented. 


28605 Enhanced recovery in Alberta: a review and the role of the 
Energy Resources Conservation Board. Govier, G.W. (Energy Re- 
sources Conservation Board, Calgary, Alberta). pp 11p., Paper 7628 

i enhanced recovery. Calgary, Al- 


See CONF-760676—. 

There are opportunities to encourage or assist enhanced re- 
covery from the time of initial development until abandonment of an 
oil pool. The Energy Resources Conservation Board has developed 
a data base and in consultation with industry has evolved a system of 
regulations and procedures which play a significant role in the 


» development of optimum enhanced recovery operations. Among the 


effective incentives has been the proration plan whereby production 
is allocated largely in proportion to recoverable reserves. Some 11.5 
of the 35.5 billion barrels of initial proved oil in place in Alberta is 
recoverable by methods presently being applied. About one-third of 
the proved initial recoverable reserves is the result of enhanced 
recovery operations. The remaining 24.0 billion barrels presents a 
substantial challenge. The Energy Resources Conservation Board, 
industry, and the Alberta Government have initiated an extensive 
research program in Alberta with a view to increasing the portion of 
the in place reserves which is recoverable. Economic incentives are 
oo ee in increasing oil recovery and also are being 
review 


of steam flood model to the design of 


lopmen' gineering, Calgary, Alberta). pp 7p., 
7630 of In CIM/CSPG convention on enhanced recovery. 
gary, Alberta, Canada; Gulf Oil Canada Ltd. (1976). 
From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 
acumen « Reservoir Engineering Study of Block 
paper presents a yo 
6, Emlichheim Field, West Germany. Well pressures, water cuts, 
and temperatures during both cold and hot-water injection were 
matched using a numerical three-dimensional model that simulates 
the process of hot fluids injection. Prediction runs were made to 
ae the effect of injection location on oil recovery for — 
. One set of relative permeability curves that is i 
of tes lavel was to match field coported ol 
saturations behind cold water, hot water, and steam fronts. 


28607 Fracturing with foam. Bullen, R.S.; Bratrud, T.F. 
(Nowsco Well Service Ltd., Calgary, Alberta). J. Can. Pet. Technol.; 
15: No. 2, 27-32(1976). 
workovers and drilling for several years. Now a new oil applica- 
tion has been developed for foam: formation stimulation by fractur- 
ing. Over 150 wells have been treated to date in Canada using foam 
as the fracturing fluid, with a high of success. Unique 
peng mone of foam make it well suited to this application: 
ity, low fluid loss coefficient, low _— 
fluid recovery, low formation damage, and 
little -or no reduction of fracture conductivity due to residual fluid 
saturation. The cost of the treatment is competitive with that of 
conventional systems. 


28608 Steam quality and metering. Wilson, T.M. (Imperial Oil 
Ltd., Calgary, Alberta). J. Can. Pet. Technol.; 15: No. 2, 33-38(1976). 

Field tests were conducted to to determine the absolute pres- 
sure-differential pressure-quality-mass throughput relationships for 
wet high-pressure steam in orifice and flow-nozzle meter runs. 
Adequate were established and, with the aid of an 
empirical correlation for sharp-edged orifices provided by a New 
in a flowline when the mass 
independent ulating steam quality at the 
output of once-through steam generators, two nomographs were 
developed and are presented. 


Part I. Measurement and prediction of 
coefficients. Sigmund, P.M. (Petroleum Inst., Calgary, 
Alberta). J. Can. Pet. Technol.; 15: No. 

Diffusion coefficients in binary dense fluid systems are mea- 
sured and used along with data available in the literature to obtain a 


berta, Canada; Oil Canada Ltd. 
From CIM/CSPG convention on enhanced recovery; Calga- 
Canada (7 Jun 1976). 
28606 Practical application 
Emlechheim_steam A. Re- 
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generalized correlation for predicting binary molecular diffusion 


28610 Visualization of the transition to aman flow in 
media. M a J.D. (Imperial Oil Ltd., Cal lberta); Dran- 
chuk, P.M. J. Can. Pet. Technol.; 15: No. 2, 71-7 BIO. 

How experiments were conducted on four synthetic porous 
media in order to determine the Reynolds number at the point of 
transition turbulent flow. Two ee sizes were employed, of 
0.25 een in. diameter, and two Pose arrangements, a Cubic 
No. an Orthorhombic No. 2. The streaming birefringence 

ue was used to observe the transition to turbu- 

yellow = This techaique offers 

disturbance that results when 

are employed, and provides good 

reproducibility sharp definition of the transition. The non- 
Newtonian nature of the birefringent milling yellow dye solution 
required that the effective viscosity in the Reynolds number at the 
transition to turbulence be calculated from the Forchheimer equa- 
tion adapted for non-Newtonian flow. The results indicate that the 
transition to turbulent flow takes place over a range of Reynolds 
numbers from 0.241 to 4.56, where the Reynolds number is based on 


measurements 
9-17 of In Eighth annual offshore technolo; 08) 
; Offshore Technology Conference (1976) 

From technol conference; Houston, Texas, 

United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 

Measurements of drilling on stack indicate 

that significant vibrations may occur ig Oper- 

ations. Results of these measurements will be ~~ foe developing 

tions for electronic packages to be 


normal and abnormal conditions during a floating drilling operation 
in the Gulf of Mexico. Under normal 


and significant energy was found at frequen- 
one 8000-ft well in a soft formation is 
vibration specifica- 


well conductors and offshore platform hydrocarbon 
Sane, Con, B.E.; Bruha, W.A. pp 19-29 of In Eighth annual 
conference. Vol. 3. Dallas; 


offshore technology Offshore Technol- 
ogy Conference (1976). 
From Offshore 


have bean drilled tn 
miles from shore. This technological 


breakthrough means that offshore fields can be proven now, rather 
than waiting for several years for sophisticated offshore drilling rigs 


by measurement of d Utt, M.E.; Durning, P.J.; 
Duthweiler, F.C.; Engle, D. 7 p pp 65-74 74 of pt ah Eighth annual offshore 
technology conference. Vol. echnology Confer- 
ence (1976). 

From Offshore techno! Houston, Texas, 
United States of America (USA) ’ 

We analyzed the recorded d of the M 

e yzed the reco: ynamic response onopod 

platform, in Cook Inlet, and simulated the response with computer 
models in an attempt to discover the reason for observed changes in 
the fundamental frequency. Using a 3-dimensional linear dynamic 
structural analysis program we modeled the recorded nse to ice 
impacts and simulated model response to an assumed earthcuake. We 
matched the results of the dynamic program with a non-linear finite- 
difference soil-pile analysis program to model the soil-structure 
interaction. By varying model parameters we found that for the 
Monopod, dynamic response was insensitive to changes in deck load 
mass or virtual water mass, but was strongly influenced by soil 
stiffness. Other wen eee have found mass and hydrodynamic 
effects more important for other structures. By comparing numerical 
model output with recorded structural behavior, we were able to 
estimate condition of the soil and the pile foundation. This 
analysis revealed that the change in the fundamental vibration period 
was related to c es in the soil around the piles near the mudline. 
We conclude that, for small deflections, the upper 20 feet of the soil 
does not contribute to the dynam . response of the soil-structure 
system. For the larger motions, .ssociated with an assumed earth- 
quake, this zone would contribute to dynamic response. 


28615 Cathodic protection experience in Cook Inlet, Alaska. 
Barrett, S.L.; Taylor, J.M. Jr. ey of In Eighth annual 
offshore technology conference. Vol. 3. Dallas; Offshore Technol- 
ogy Conference (1976). 

From Offshore conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Amoco Production Company operates four of fourteen plat- 
forms in the Cook Inlet of Alaska. Amoco's ten years of underwater 
corrosion and cathodic protection experience in the Cook Inlet 
environment are reviewed. Tests show that 90-100 ma/sq. ft. are 
necessary to polarize the Cook Inlet structures where high tidal 
velocities are prevalent. Further, impressed current densities of 60 
ma/sq. ft. maintain the cathodic protection as evidenced by the 

of a cathodic scale in the lower portions of the splash zone 
of the structure legs. An underwater corrosion coupon program was 
run to verify underwater protection and effects of structure shielding 
are described. Field data on protection are also by labora- - 
tory data. 


28616 Offshore cathodic protection experience and economic re- 
assessment. Boening, D.E. pp 1001-1006 of In Eighth annual offshore 
technology conference. Vol. 3. Dallas; Offshore Technology Confer- 
ence (1976). 

From Offshore techno! conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

With over 1200 platform-years of offshore cathodic - 
tion experience in the Gulf of Mexico, Exxon Company, U.S.A., 
using underwater inspection techniques, has evaluated the effective- 
ness of four basic types of cathodic protection systems. The results 
of the evaluation and an economic comparison of systems using 
current prices have led Exxon to a program of replacing existing 
hanging magnesium and im current systems with Giverte- 
stalled aluminum systems. 

28617 Underwater repairs to Ekofisk structures. Skipton, J.; 
J. 1023-1030 of In Eighth annual offshore 
ol. 3. Dallas; Offshore Technology Conference (1976). 
ion Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

The paper indicates the extreme complexity that may be 
involved in underwater repairs, and emphasizes the necessity for 
very careful and detailed planning. Alt ough many methods are 
available for repairing underwater damage, a selected repair system 
will depend upon the combination of conditions specific to the 
damaged platform. The case histories cited, cover various repair 

methods that have been effectively used in the Norwegian North 


conference; 
May 1976). 


marine terminal for North 
CW. 1067-1080 of In 
Eighth annual offshore technolo ogy conference. ol. 3. Dallas; Off- 
shore Technology Conference (1 
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superficial velocity and a length parameter equal to the product of 

the permeability and the inertial resistance coefficient of the pack. 

These results with those in the literature a 

Reynolds number on superficial velocity and sphere diameter 

is used for this comparison. 32 references. 

mounted on BOP stacks. Triaxial vibrations were measured both in 

to-peak acceleration was less than 38 (g = 32.2 ft/sec”) and the 

dominant frequency ranged from 250 to 600 hz. Under abnormal 

conditions (loose rotary table bolts), however, the maximum accel- 

eration increased to 14 

cies up to 10,000 hz. 

about equal to a relativ 

tion for a 1000-mile overland truck trip. 

United States of America (USA) . May 1976). 

See CONF-760577—P3. 

Since 1970, technology has been developed relative to drilling 

offshore platform directional wells with conventional equipment 
through curved conductor pipes. Curves and —_ are presented 
which compare the lateral reach characteristics of directional wells 
through curved and vertical pipes. Planning considerations and 
experience in driving and drilling through curved conductors are 
discussed. Technical and tional considerations in platform and 
well design are discussed. Tlustrations of curved conductor installa- 
tions on platforms in 190’ to 305’ of water are presented. Well 
trajectory, directional drilling data, and tubular information illustrate 
the 4 ied success achieved in reaching objectives by drilling , 
wells curved conductors. Conclusions are based on experi- 
ence with installing 69 curved conductors and drilling wells through 
22 of these conduits. 
28613 System for offshore drilling in the Arctic Islands. Baudais, 
D.J.; Watts, J.S.; Masterson, D.M. pp 31-43 of In Eighth annual 
offshore technology conference. Vol. 3. Dallas; Offshore Technol- 
ogy Conference (1976). 

From Offshore rey, conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

Seven major gas fields have been discovered in the Canadian 
Arctic Islands since drilling began in 1961. All seven gas fields 
extend offshore and seismic records indicate other prospective struc- 
tures which lie entirely offshore. To drill these structures, a method 
has been developed by which the ocean ice is artificially thickened a. 
to carry the weight of conventional land rigs weighing up to 845 
tons. The first well, Panarctic W. Hecla N-52, was successfull 
drilled in March and April o' 
and in 421 feet of water. To 
to 940 feet of water and 14 
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From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

In the U.K. North Sea, Occidental of Britain, Inc., a subsid- 
iary of Occidental Petroleum Corporation, is operator for a group 
consisting of Occidental Petroleum, Getty Oil International (Eng- 
land) Ltd., Allied Chemical (North Sea) Ltd., Thomson Scottish 
Petroleum Ltd. In March 1972 the U.K. Government granted to the 
Occidental Group a petroleum production licence for six blocks 
covering approximately 316,000 acres of the North Sea and explora- 
tion drilling started immediately. In January 1973 the first discovery 
was made in Block 15/17, 100 miles east of Wick, Scotland by 
Odeco’s “Ocean Victory” and subsequent delineation drilling con- 
firmed the commercial viability of the Piper Field. The decision was 
taken to develop the Piper Field by means of a fixed steel platform 
and a pipeline to a shore terminal. This paper describes the search 
for a suitable terminal site, the environmental studies that were made 
to satisfy the requirements of national and local government and thus 
obtain the necessary planning consents as well as a review of the 
engineering design and construction of the terminal itself. The 
selection of the terminal site on the island of Flotta in Orkney was 
made in May 1973; formal application for planning approval was 
made in July 1973 and planning consent was received in late January 
1974 when site construction started. The first phase of the terminal 
development i.e., to handle the production of the Piper Field at 
250,000 BPOD will be completed in June 1976 at a total cost of $164 
millions. 


28619 Apparatus for removing solids from drilling mud. Taylor, 
J.S.; Birdsong, D.C. US Patent 3,972,799. 3 Aug 1976. Filed date 27 
May 1975. 6p. 

A generally horizontal container, interposed in a drilling mud 
conductor, forms an enlarged area passageway for the drilling mud. 
The container transversely journals a plurality of spaced rotating 
plate-like discs forming positive electrodes between negative elec- 
trodes formed by a plurality of spaced-apart interconnected panels 
with a peripheral portion of each disc immersed in the drilling mud. 
Solids in suspension are attracted by and deposited as a layer or film 
on opposing surfaces of the respective discs. A stationary scraper 
blade element, adjacent the discs, removes the deposited solids. 
Pressure operated plungers, disposed on opposing sides of the re- 
spective disc, periodically move the collected solids toward a dis- 
charge end portion of the scraper blade element for removal. 1 
claim, 7 figures. 


28620 Method for drilling and treating subterranean formations 
using a low fluid loss agent. Fischer, P.W.; Pye, D.S.; Gallus, J.P. (to 
Union Oil Co. of California). US Patent 3,979,304. 7 Sep 1976. Filed 
date 20 Nov 1974. 18p. 

Well drilling, completion and workover operations, hydraulic 
fracturing, acidizing, and other well treating operations are im- 
proved by the addition to the drilling or treating fluid of an oil- 
soluble, water-insoluble low fluid loss agent comprising a iculat- 
ed, homogeneous solid solution of (1) wax; (2) an oil-soluble polyhy- 
droxy higher fatty acid partial ester surface-active agent; and (3) a 
water-dispersible surface-active agent such as polyoxyethylene alkyl 
phenol, a polyethylene glycol higher fatty acid ester, a polyoxyethy- 
lene polyhydroxy higher fatty acid ester, a polyoxyethylene tertiary 
fatty amine, or a polyoxyethylene fatty amide condensate. The agent 
can optionally include small amounts of a polymeric material ‘or 
a higher fatty alcohol. 8 claims. 


28621 Hydrocarbons in underground formations. Hamrick, J.T.; 
Rose, L.C. (to World Energy Systems). US Patent 3,982,592. 28 Sep 
1976. Filed date 8 Sep 1975. 16p. 

A process and system for in-situ hydrogenation is described, 
employing a gas generator in a borehole for burning a hydrogen-rich 
mixture of hydrogen and oxygen. The gas generator comprises a 
housing forming a chamber with a combustion zone at one end and a 
restricted outlet at the other end. A cooling annulus surrounds the 
chamber with passages leading from the annulus to the chamber. 
Hydrogen and oxygen are supplied downhole to the generator to 
form a hydrogen-rich combustible mixture in the combustion zone 
which is burned whereby hydrogen and steam are injected from the 
restricted outlet. Hydrogen also is supplied to the cooling annulus. 
The flow of hydrogen and oxygen to the generator is controlled to 
maintain the temperature of the exhaust gases at a level sufficient to 
crack the hydrocarbons in the formations into lighter segments for 
reaction with the excess hot hydrogen to form lighter and less 
viscous end products which are recovered from a production well. 6 
claims, 12 figures. 


28622 Downhole recovery system. Hamrick, J.T.; Rose, L.C. (to 
World Energy Systems). US Patent 3,982,591. 28 Sep 1976. Filed 
date 20 Dec 1974. 36p. 

The specification discloses a recovery process and system 
wherein hydrogen and oxygen are introduced into a vented pressure 
vessel, known as a gas generator, located at the bottom of a 
borehole, and ignited and er to produce steam. The hydrogen 
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and —_ may be introduced either as a stoichiometric mixture or 
the combustible mixture may be hydrogen-rich. The gas generator 
comprises a cooling annulus surrounding a combustion and mixing 
zone for cooling the gas generator and the combustion products. 
Hydrogen or water may supplied to the cooling annulus for 
cooling purposes. Remotely controlled valves are located downhole 
near the gas generator for positive control to the gas generator of 
the hydrogen and oxygen and of the water, if it is employed for 
cooling p . The well casing is sealed just above the gas 
generator by an inflatable packer. Provision is made for maintaining 
the desired hydrogen-oxygen ratio either by a hydrogen flow con- 
trol slaved to a downhole thermocouple or by a special hydrogen- 
oxygen flow control employed in the event that ignition is carried 
out by a dc power supply located downhole. Although the preferred 
embodiment employs a fuel-oxidizer cooling fluid combination of 
hydrogen and oxygen or hydrogen, oxygen, and water, provision is 
made for employing other fuel-oxidizer-cooling fluid combinati 

52 claims, 20 figures. 


28623 Well bore cleaning device. Harriman, D.W. (to Hallibur- 
ton Co.). US Patent 3,982,590. 28 Sep 1976. Filed date 4 Aug 1975. 


A method and device are presented which clean the mud 
filter cake from the walls of a wall tens in an oil well by inducing 
vortex trails in a cement slurry as the slurry is pumped into the 
annulus between an oil well casing and the walls of the well bore. 
The device includes a plurality of resilient cylinders which are 
dimensioned to induce vortex trails in the slurry as it moves past the 
cylinders. The cylinders are fastened to a strap which may be wound 
about the exterior of the casing and clamped into place such that the 
cylinders are located in a random manner about the exterior of the 
casing which is to be cemented into place. 10 claims, 4 figures. 


28624 Cleaning and pumping apparatus for oil well production. 
Wilson, P.M.; Erickson, J.W.; Nelson, C.C.; Budrys, V. (to Kobe, 
= US Patent 3,982,589. 28 Sep 1976. Filed date 16 May 1975. 
10p. 


A system is provided for pumping high pressure power liquid 
for a downhole hydraulic pump for producing fluids from an oil 
well. The power liquid is mixed in the well with the produced well 
fluid and is conveyed to a phase separation vessel at the surface 
where gas, oil and water are gravity ted. Power liquid is 
withdrawn from this vessel to the inlet of a combined pitot pump 
and centrifugal cleaner. This combined pump and cleaner has a 
stationary housing and a rotatable cleaning chamber. A stationary 
te tube in the rotatable housing provides pressurized clean power 
iquid for the suction inlet of a high pressure multiplex piston pump 
that feeds power liquid to the downhole pump. The rotating cham- 
ber has — at its periphery for discharging dirty liquid which 
drains from the housing and is pumped to a production flow line. 
Fluids from the phase separation vessel are also recovered through 
the production flow line. Also, means are — for interrupting 
pumping in case of excessive or deficient flow of dirty liquid from 
the cleaner. Preferably the dirty liquid is pumped to the production 
flow line by a jet pump powered either by pressurized power liquid 
from the pitot tube outlet in a high pressure embodiment or by 
power liquid from the high pressure piston pump in a lower pressure 
embodiment. 


28625 Petrophysical evaluation of the diatomite formation of the 
Lost Hills field, California. Stosur, J.J.; David, A. J. Pet. Technol.; 28: 
1138-1144(Oct 1976). 

Renewed interest in the vast oil reserves of the Lost Hills 
field led to the evaluation of the petrophysical properties obtained 
from logs and cores. A method known as pattern recognition was 
used to gain insight into the properties of the diatomite beds, which 
are unlike those of most other formations. Standard laboratory core 
analysis with petrographic, X-ray, optical microscope, and scanning 
electron microscope examinations was compared with results ob- 


28626 Petroleum extraction method and assembly. Fufour, F. US 
Patent 3,986,558. 19 Oct 1976. Priority date 11 Jul 1974, Canada. 4p. 

A method and assembly are adapted to extract petroleum 
from a bore hole or well and particularly using steam to release the 
petroleum from the surrounding underground. This method and 
assembly include the release of steam at i 
and extraction of petroleum above the steam outlet to provide simple 
and efficient assembly and method, which allow for simultaneous 
feeding of steam and pumping out of petroleum. The assembly 
includes coaxial tube sections wherein steam pipes are placed in the 

ttom o tter while ing a central passage for i 
the petroleum therefrom. 4 claims, 4 figures. 


28627 controlled reversing valve. Nutter, B.P. (to 
Schlumberger Technology Corp.). US Patent 3,986,554. 19 Oct 
1976. Filed date 21 May 1975. 10p. 
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In accordance with an illustrative embodiment of the present 
invention, a pressure controlled reversing valve includes a — 
having a flow passage and ports to communicate the 
the well annulus outside the housing, valve means for ~ de 
closing said ports, valve operator means movable upwardly and 
downwardly in said housing in response to changes in the pressure 
of fluids in said annulus, lost-motion coupling means for enabling 
movement of said operator means independently of said valve means 
so long as said pressure does not exceed a first predetermined value, 
and means for converting said lost-motion coupling to a driving 
connection in response to a second pressure in excess of said first 
pressure to cause said operator to said valve means from closed 
to open position. 22 claims, 8 figures. 


28628 Well completion method for controlling sand production. 
Fitch, J.L. (to Mobil Oil Corp.). US Patent 3,987,850. 26 Oct 1976. 
Filed date 13 Jun 1975. 6p. 

This specification discloses a method of completing a well 
that penetrates a subterranean formation. The formation is vertically 
fractured and a lower portion of the fracture is propped by hydraulic 
fracturing techniques leaving an overlying unpropped portion of the 
fracture. The well is treated to block the communication of the 


unpropped portion of the fracture with the well. 6 claims, 1 drawing 


28629 Method for increasing the oil recovery from active water 
drive reservoirs. Allen, J.C. (to Texaco Inc.). US Patent 3,987,853. 26 
Oct 1976. Filed date 23 Jun 1975. 4p. 

A method is provided for increasing oil recovery from reser- 
voirs which have an active water drive so that the reservoir pressure 
remains essentially constant during the production of oil from the 
reservoir. The method entails establishing a free gas on 
injecting a hot fluid into the reservoir so that bubbles of gas wi 
form due to the increased temperature and be held s' led in the 
reservoir. An additional amount of oil about equal to the irreducible 
gas saturation will be displaced by the encroaching aquifer and 
produced. 5 claims, 4 drawing figures 


28630 Deminex in the North Sea. In the oilfield ‘Thistle’ the 
—. 14: No. 7, 184-188(Nov 1976). (In 


8 figs. 
In connection with the construction of the platform ‘Thistle 
A’ in block 211/18 of the oil field Thistle, ry participation of 
Dominex in this project, the design of the platform, the planned 
extraction and , and and transshipment of the oil 
reported. The extraction is expected to amount to 
10 m. tons by the end of 1978. According to its participation of 
42.5% in this block Dominex is expected to get 2.5 m tons. 


28631 Water exclusion method for hydrocarbon production wells 
J.C. (to Texaco Inc.). US Patent 


portion of the water column. The well 
is completed in such a way that fluid may be injected into the lower 
portion of the reservoir through the well without communicating 
inside the well with fluid being produced through the well from the 
upper portion of the reservoir. Cold fluid is injected through the 
while production at the same volumetric rate is taken through the 
comprised mainly of previously injected fluid is cold fluid 
removes heat from the water column until the water freezes formi 
an ice barrier to fluid flow. After a sufficient ice barrier is for 


Selective plugging of formations with foam. itt, R.L. 
Petroleum Co.). US Patent 3,993,133. 23 Nov 1976. Filed 


ing until it is in the formation and after the polymer breaks down due 
to heat in the formation caused by steam which is used to carry the 
aqueous solution into the formamation. In accordance with one 
embodiment, gelled or ungelled cellulose ether polymers in an 
aqueous surfactant solution are injected with steam into the more 
——_ or more depleted portions of a subterranean a 
formation to produce a por wl se blocking due to the formation 
foam in the more permeable sections of the formation which forces 
the remaining injection steam to produce oil from less depleted 
portions of the formation. 7 claims 


Sy __ Thermal process for recovering viscous Sperry, 
JS.; yjicek, R.W.; South, D.P. Jr. (to Carmel Energy, Inc.). US 
Pateat 3 3, 393, 135. 23 Nov 1976. Filed date 14 Jul 1975. 1 
A thermal process for recovering heavy viscous "petroleum 

from a subterranean hydrocarbon formation having low relative 
meson to water and oil wherein a well bore penetrating the 
‘ormation and surrounding subterranean strata are initially heated by 

injecting a heated fluid containing steam into the well and simulta- 
neously venting a portion of the fluid at the surface to lift any 
condensed liquids forming in the well bore toward the surface to 
keep the well essentially free of condensed fluids. The well injection 
and venting are continued until the well and surrounding subterra- 
nean strata are heated sufficiently for the heated fluid to be injected 
into the formation without condensed liquids forming in the well at a 
rate greater than the formation can accept. The heated fluid is then 
injected directly into the formation at a high injection rate to raise 
the formation temperature to a desired level, followed by withdraw- 
ing the resulting heated petroleum therefrom through the well. 5 
claims, 1 drawing figure 


28635 Method for of acidic crude oils. Friedman, R.H. 
(to Getty Oil Co.). US Patent 3,994,344. 30 Nov 1976. Filed date 26 
Dec 1974. 10p. 
Aqueous solutions comprising polyethylenimine as the active 
tt thereof are injected into an underground formation 
having an acidic crude oil therein. The polyethylenimine reacts with 
the nonhydrocarbon constituents in the crude oil to form a surface- 
active material. The surfactant emulsifies in the oil to form a grease- 
like barrier layer, and the crude may then be pushed by a suitable 
us water from behind the grease 
ier, to a preducing well from where the crude oil is produced. 17 


28636 Method for recovering viscous petroleum. Wu, C.H. (to 
Texaco Inc.). US Patent 3,997,004. 14 Dec 1976. Filed date 8 Oct 


1975. 8p. 

Bisclosed is a method for recovering viscous oil from subter- 
ranean, viscous oil containing formations, particularly from shallow 
formations which overlie water zones. An injection well is complet- 
ed in the lower part of the oil formation and an equivalent amount in 
the water zone immediately therebelow, and the production well is 
completed in the entire oil zone and small amount in the water zone. 
Heated air is injected into the formation, the air channeling through 
the upper part of the water zone and causing an in situ combustion 
reaction to occur at the oil water contact. Air injection and in situ 
combustion in the oil water contact heat the oil above by conduction 
as well as hot convection through the oil saturated interval. The 
injection well is then completed in the upper portion of the forma- 
tion and the section in the water zone is closed by cementing, and 
then steam is injected into the oil saturated interval. 8 claims, 2 


28637 Selectively plugging the more permeable strata of a subter- 
ranean formation. Sandiford, B.B. (to Union Oil Co. of California). 
US Patent 4,004,639. 25 Jan 1977. Filed date 17 Mar 1976. 12p. 

A method for plugging the more permeable strata of a subter- 
ranean formation of nonuniform permeability in which an aqueous 
solution of a — — and an aqueous solution containing both a 
— agent and alkali metal silicate are injected into the 
‘ormation. The two phe wad can be injected in any order, and are 
separated by a slug of an inert aqueous spacer liquid. The first 
= solution preferably also contains a polymer thickener. 15 


28638 Oil recovery by alkaline-surfactant waterflooding. Burdyn, 
R.F.; , H.L.; Cook, E.L. (to Mobil Oil Corp.). US Patent 
4,004, 638. 25 Jan 1977. Filed date 23 Apr 1975. 14p. 

This patent covers recovery of oil from subterranean oil 
reservoirs by waterflooding employing an alkaline agent and a 
sulfonate surfactant. An aqueous initiation slug containing an alkaline 
agent selected from the group consisting of metal and ammoni- 
um hydroxides is injected into the reservoir via a suitable injection 
system. _Thereafter an aqueous surfactant slug is injected into the 
reservoir behind the initiation slug. The surfactant slug contains a 
sulfonate surfactant and an alkaline agent. Subsequent to injection of 
the surfactant slug, an aqueous flooding medium is injected in order 
to displace the oil within the reservoir to a production system from 


which it is recovered. A portion of the flooding mediuin may 


PETROLEUM 2937 
3,989,108. 2 Nov 1976. Filed date 16 May 1975. 4p. 
The invention is a method for preventing water from entering 
a well in communication with a subterranean hydrocarbon reservoir, 
wherein the well is completed in a hydrocarbon reservoir that 
contains a water column below the hydrocarbon. The well will or 
figures. 
e rate Of injection 1s redu O a rate sufficient just to maintain the 
already formed ice barrier. The production rate is maintained at a 
rate higher than the reduced injection rate so that hydrocarbons 
from the reservoir are produced along with the injected fluid. 10 
claims, 1 drawing figure. 
28632 Well cementing method using cementing composition 
having improved flow properties. Adams, S.L.; Cook, M.M.; Martin, 
F.D. (to Calgon Corp.). US Patent 3,993,134. 23 Nov 1976. Filed 
date 16 Oct 1975. 10p. 
Aqueous hydraulic cement compositions containing polyma- 
leic anhydride as a flow-property-improving and turbulence-induc- 
ing additive and their use in cementing wells are disclosed. 8 claims 
(co Phys 
(to Phillips 
date 18 Apr 1975. 10p. 
An improved process for decreasing the permeability of a 
subterranean oil-bearing formation which comprises injecting an 
aqueous surfactant solution containing a chemically crosslinkable, 
water-dispersible polymer which prevents the surfactant from foam- 
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contain a thickening agent for mobility control purposes. 18 claims, 
30 figures. 

‘28639 Oil recovery by improved surfactant flooding. Needham, 
R.B.; Glinsmann, G.R.; Wier, D.R. (to Phillips Petroleum Co.). US 
Patent 4,004,637. 25 Jan 1977. Filed date 27 Feb 1975. 8p. 

The quantity of oil which can be economically recovered 
from an already waterflooded predominantly oil-wet formation is 
increased by passing a first solution through the formation to change 
the formation from its oil-wet to a water-wet state, passing a second 
‘solution having high interfacial tension with the oil through the 
formation to force the oil from the small pores of the formation into 

’ larger ones, and passing a third solution having a low interfacial 
tension between the third solution and the oil through the formation, 
optionally passing a mobility buffer-solution through the formation 
to prevent fingering or ee and finally passing the driving 
fluid through the formation. 12 claims. 


28640 Well plug with anchor means. Amanchar vo 
C.R. (to Otis Engineering Co.). US Patent Feb 1 
Filed date 18 Mar 1970. 12p. 

‘ . This patent pertains to precompletion apparatus for use in air 
drilling and casing « problem formation in a well including a casing 
landing nipple at the lower end of a first string of solid well casing 
installed by suitable conventional techniques, an expendable plug for 
engagement in the casing landing nipple to plug a well bore after air 
drilling below the casing landing nipple to control the well during 

' inserting of a slotted liner, an expending shoe for engaging and 
‘displacing the plug downwardly from the landing nipple, a slotted 

‘well bore casing for lining a well bore along a problem formation 
’ which has been air drilled, and a casing hanger for supporting the 

- slotted liner along the air drilled portion of the well bore from the 
landing nipple. The plug and hanger each have locking keys enga- 

_ geable with a casing landing nipple and expandable seals for sealing 

| with a seal surface along the casing landing nipple. The expendable 
plug is used to close the well bore above the air drilled portion for 
pressure control while lowering the liner into the well bore. The 
plug is engaged and lowered in the well bore by the expending shoe 
which is supported on the lower end of the liner. The liner is 

| lowered into the air drilled section of the well bore and supported 

| from the casing landing nipple by the hanger. The plug remains 
supported from the lower end of the liner after installation of the 
| liner. 5 claims, 16 figures. 


| 28641 Parking device for blowout preventer. Nybo, R.O.; Eik, G. 
| (to Finn Tveten and Co.). US Patent 4,007,782. 15 Feb 1977. ’Priority 
| date 18 Mar 1974, Norway. 6p. 

A parking device for containing a blowout preventer aboard 

_ a floating drilling station is described. The parking device includes a 
parking frame which is capable of holding the blowout preventer 

with its center of gravity lying above the points at which the 

blowout preventer is supported on the parking frame. The blowout 

preventer can be moved as a unit back and forth between a parked 

position and an installed position for utilization on the drilling 

station. For enabling such movement, a first drive mechanism is 

_provided for raising and lowering the parking frame and additionally 

a second drive mechanism is provided for moving the parking frame 

sideways. 10 claims, 3 figures. 


- 28642 Acidizing wells. Clampitt, R.L. (to Petroleum 

Co.). US Patent 4,007,789. 15 Feb 1977. Filed date 10 1975. 12p. 

A method for the acid treatment of a subterranean formation 

‘surrounding a wellbore comprises introducing alternate slugs of acid 

and.an aqueous gel prepared from water-soluble cellulose ethers into 

a borehole penetrating a formation to be acidized. The slugs of gel 

serve as spacer slugs to direct the acid slugs into the portions of the 

j —— or zones of a multi-zone formation it is desired to acidize. 
7 claims 


28643 Secondary recovery of oil by steam stimulation plus the 
production of electrical energy and mechanical power. Schlin; 
W.G. (to Texaco Inc.). US Patent 4,007,786. 15 Feb 1977. Filed 
28 Jul 1975. 14p. 

z The subject process pertains to the secondary recovery of oil 
_by the steam stimulation of an underground oil reservoir. As an 

ed benefit, mechanical power and/or electrical energy may be 

simultaneously produced. In the subject process, raw fuel gas is first 
produced by the partial oxidation in a free-flow gas generator of a 
hydrocarbonaceous feed, such as preferably a portion of the oil 
‘recovered. The raw fuel gas is cleaned, purified, and burned in a gas 
turbine which drives a compressor or electric generator. The sensi- 
ble heat in the raw fuel gas leaving the gas generator and in the flue 
gas discharged from the gas turbine is recovered by the production 
of high quality steam. This steam is injected into subterranean 
formations and reservoirs to accelerate production and to provide 
additional oil recovery. 17 claims, 1 figure. 
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PROCESSING 


REFER ALSO TO CITATION(S) 28248, 28678, 28681, 28682, 
28683, 28684, 28685, 28686, 28687, 28688, 28689, 28690, 28691, 30007 


28644 Carbon-14 tracer studies of the secondary reactions in the 
cracking of hexadecane over zeolite catalysts. 
Emmett, P.H. (John Hopkins Univ., Baltimore). J. ; 42: No. 3, 
367-380(15 Jun 1976). 

Results from cracking runs over zeolites wing premipes 
tracer showed that incorporation of radioactivity into 
was not as large as when amorphous silica-alumina was . (Bord- 
ley, J. L., Jr., Thesis, Baltimore, 
1972). The values for a, the ratio of the radioactivity of the products 
per unit volume to the radioactivity of the tracer per unit volume, 
were only about one-tenth of those for the 


for toluene were as large or 
eS catalyst than on the standard silica-alumina 
lyst. 


component, a tin or lead component, a nickel com 
halogen component with a porous carrier material. 
= component, tin or lead component, nickel component, and 

logen component are present in the trimetallic catalyst in amounts 
calculated on an elemental basis respectively 
0.01 to about 2 wt % platinum group metal, about 0.01 to 5 wt 
% tin or lead, about 0.01 to about 5 wt % nickel, and about 0.1 to 
about 3.5 wt % halogen. Moreover, these metallic components are 
‘oughout the porous carrier material in care- 


Patina group meal prea the 
state, major portion o' nickel component is present in 
elemental metallic state, while substantially all of the tin or lead is 


gen i 
with the acidic, sulfur-free trimetallic catalyst disclosed herein at 
reforming conditions. 17 claims. 


of hydrocarbon layers at interface aqueous 
demulsifier-reagent solutions. Petrov, A.A.; Blatova, S.A. (State Inst 
foc Plann and Res in the Pet Prod Ind of the East Reg, USSR 
Chem. Technol. Fuels Oils (USSR) (Engl. Transi.); 10: No. 7-8, 


545(Jul-Aug 1974). 


is the coalescence of water drops, resulting in the removal of the 
water as a separate bulk phase. pede cong 
hn formed on rane in bul wa 
a thin oil film formed on a circular frame in a water phase. 


in 
demulsifier reagent and temperature have been studied in relation 
the structural- of wax: crude 


28647 Prospects for development 


charge in petroleum refineries and petrochemical plants. fone 
A.S.; Ioakimis, E.G.; Salimgareev, R.Kh.; Lukinskaya, N.T. 
Sci Res Inst for Pet Process, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transi.); 10: No. 9-10, a t 1974). 


more important. This problem had not attracted any particular 
attention in earlier years. But now it has been found that the c 


was used. Results from the runs toluene tracer 
28645 Hydrocarbon conversion with an acidic, sulfur-free trime- 
tallic catalytic composite. Wilhelm, F.C. (to Universal Oil Products 
Co.). US Patent 3,972,805. 3 Aug 1976. Filed date 6 Jan 1975. 26p. 
Hydrocarbons are converted by contacting them in a substan- 
tially sulfur-free environment at hydrocarbon conversion conditions 
with an acidic, sulfur-free trimetallic catalytic composite comprising 
a combination of catalytically effective amounts of a platinum group 
present therein in an oxidation state above that of the elemental 
metal. A specific example of the type of hydrocarbon conversion 
process disclosed is a process for the catalytic reforming of a low- 
octane fraction wherein the fraction and a 
an interferometric method. This resistance can be represented in the 
form of two components; P$sub D§ the viscous resistance of the oil 
film that arises as the oil flows out of the film, and 7, a resistance 
determined by the specific properties of the wy ea 
and the structural-mechanical properties of the in ial layers of 
natural emulsifiers surrounding the water drops. In this paper, data 
are presented for various crude oils,’ a hypothesis 
advanced previously to the effect that sub cr$ is t ~ factor 
action. 2 refs. 
in water and water dis- 
countries, the problem of water resources has become more and 
neous natural growth in water requirements for the domestic needs 


JUNE 30, 1977 


of the population, can pose the threat of exhaustion 
resources. This reviews factors relevant to the 
leum industry which should be considered in planning 
of petroleum refineries. Statistical data related to industri 

ts are included. problem of water ution 
dealt with in some detail. 4 refs. 
28648 of certain types of 


fluid-bed process 

hovich, D.T. (Semibratovo Branch of State Sci-Res Inst for 

Sanit Treat of Gases, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 10: No. 9-10, 781-785(Sep-Oct 1974). 

This paper describes some cyclone dust collectors installed 
within reactors with fluidized bed in the Soviet refineries in order to 
trap the dust particles carried out of the bed by the gas stream and to 
return these particles continously to the bed. A basic structural 


15p mu 


types of resistance. Design 
details for various types are given. A cyclone designated STsKN has 


bilities and modern design correspond to the i —— ts 
of safety and easy operation in the thermal power of the Schwechat 


Refineries in the USSR receive quantities i 


' the diesel fuel cut ( 


tic solution into the desalted crude oil. A combination method of 
dosing with both neutralizing agents and inhibitors can almost com- 
pletely suppress the corrosion of condenser--cooler equipment in 
primary crude oil distillation units. The use of detergents inhibitor 
agents in refineries is also discussed in terms of review of Soviet- 
produced organic inhibitors and their performance. 4 refs. 


28652 Intensification of chemical engineering processes in petro- 
leum refining and petrochemistry by the action of electromagnetic 
fields. Shekter, Yu.N.; Fuks, 1.G.; Shkol’nikov, V.M.; Omarov, 
S.Yu.; Fertman, E.V.; Perekrestova, V.V. Chem. Technol. Fuels Oils 


fically the following areas of 
fields are discussed: chemical reac- 


tion and structurizauon, and quality improve- 
leum products. Some technological details are includ- 


28653 Influence of sulfar compounds on urea complexing 
and yield of liquid from diesel fael cuts. Geletii, Ya.G.; 
Varfolomeev, D.F.; Tyurin, V.V. Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 10: No. 9-10, 758-761{1974). 

Results of an investigation are presented which show that 
organic sulfur compounds have a significant inhibiting action on the 
process of eye | paraffins with urea when the sulfur content of 

eedstock) is greater than 0.5%. This gives an 
appreciable suppression of the activator’s role. When the diesel fuel 
cut is desulfurized to a sulfur content below 9.3-0.4%, it can be 
processed to yield liquid paraffins containing up to 85-87% Ci1-Cis 
straight-chain alkanes. In organizing the routine control of paraffin 
production in commercial units, a graph relating the yield of liquid 
paraffins to the total sulfur content of the diesel fuel cuts can 
recommended for use. 3 refs. _ 


be 


zeolite in drying xylene fraction. Fominykh, L.F.; Asylova, K. 
(Kuib i Polytech. Inst., USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 10: No. 9-10, 765-767(1974). 

In the reported experiments, thermal, thermal-gas, and ther- 
mal-vacuum activation procedures have been applied to CaA zeolite 
at temperatures from 250 to 600°C, in order to determine their 
effects on subsequent use of the zeolite in drying a xylene cut. It has 
been shown that the dynamic activity of the CaA zeolite for mois- 
ture first increases with increasing activation temperature, then 

off; this same pattern is observed for all of the activation 
variants that were investigated. Optimal activation temperatures 
have been determined for the CaA zeolite; these are 350°C for 
thermal-vacuum, 375°C for thermal-gas, and 425°C for thermal 
activation. 6 refs. 


Simplified method of forecasting the composition of final 

when rectifying multicomponent mixtures. Serov, V.V. Izv. 

Uchebn. Zaved., Neft Gaz; No. 4, 55-58(1975). (In Russian). 

The dependence of the ratio of the com ts in final 

ucts to their contents in the initial raw material on the value of 

relative volatility is investigated for the process of rectification of 

multicomponent mixtures. Approximating equations for this depen- 

dence are given. They permit one to predict, by means of a simpli- 

fied method, compositions of the end products ing on set 
conditions of mixture separation. 10 refs. 


28656 Problem of determination of the parameters 
planning models of petroleum processing enterprises. Mett, M.S.; 
Nuriev, M.N. Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 88- 
92(1975). (In Russian). 

Results of calculations of the numerical characteristics of 
models with distributed parameters are presented. The necessity of a 
differentiated approach to the establishment of the ranges of vari- 
ation of normative indices is shown. This approach is based on an 
analysis of statistical data, the nature of technological processes, and 


Gaz; No. 4, 65-67(1975). (In Russian). ; 

A ibility of using the light phlegm of catalytic cracking is 
shown. The elevated viscosity and pour point temperature, high 
concentration of sulfonating hydrocarbons and the low cetane 
component. This spurred an attempt to purify the light phlegm 
of catalytic cracking by means of triethyleneglycol. tion of 
diesel fuels was implemented by compounding the purified phlegm 
with marketable diese! fuels. In order to bring the pour point and 
cloud point temperatures up to the required technical standards, 
carbamide deparafinization was carried out in batches. 
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PETROLEUM 2939 
water 
t petro- 
water 
related 
ention is 

(USSR) (Engl. Transl.); 10: No. 9-10, 733-738(1974). 

This paper reviews the use of electromagnetic fields in chemi- 
cal, petrochemical and petroleum refining industries as factors infiu- 
applications of electromagnetic 
tions, electrochemistry, aqueous dispersions, induction and dielectric 

element in such cyclones is a dust discharge ipe, equipped heating, extraction, compounding, coagulation, emulsifying and de- 
with a closure device, to provide continuous or periodic discharge of mulsifying, - lUlUtw™~—OCCSY 
the dust from the standpipe into the bed. As a rule, the dust ment of — 
collection system of a cracking unit consists of internal cyclones in ed. 38 refs. 
the process vessels and a supplementary external cleanup stage 
consisting of either a a cyclone or an electrostatic. 
use of an external unit for supplemental cleanup is dictated by the 
low efficiency of the internal cyclones. The internal cyclones, used 
most widely as dust collectors in (USSR cracking units are the TsN- 
These are in smaller than other 

leveloped; cyclone sp Ow 0} incoming gas and 
an inverted cone in the lower part of the cyclone and is distinguished 
by a high efficiency of cleanup with a comparative small hydraulic 
resistance. An STsKN cyclone, 1.4-m in diameter, has been tested 
commercially in the 1A/1M catalytic cracking unit. This cyclone is 
recommended for use as the second or third stage of cleanup inside 
fluidized-bed process vessels. 11 refs. 
28649 New 6-kv auxiliary system in the thermal power plant of 
the Schwechat refinery. Hensler, F. (Oesterr. Mineraloelverwalt, 
Schwechat, Austria). Elin-Z.; 25: No. 2, 52-56(1973). ~ German). 

Because of the necessity to connect further loads of the 
refinery plants and self-sufficiency services in the new thermal 
— plant to the 6-kV system, a new switch —~ had to be built. 

aspects for the planning and the chosen solutions are discussed. 

Devices have been which extensive 
refinery. 
28650 Controls and regulators for energy recovery systems in 
catalytic cracking processes. Gipp, R. Elin-Z.; 25: No. 2, 65-70(1973). 
(In German). 

In catalytic cracking plants, exhaust gases are produced 
which until now mostly were drawn off into the air. The utilization 
of the exhaust gases by means of combustion of the residual CO 
content in a preheating boiler, after utilizing the temperature drop in 
an exhaust gas turbine, is not only economical, but reduces also 
environmental pollution. The author shows which control and regu- 
lation devices are necessary additionally to the manifold measuring 
and monitoring devices. 
26651 Chemical protection methods for refinery equipment. Efi- 
mova, A.K.; Sapozhnikova, E.A.; Umutbaev, V.N.; Ishmaeva, A.M. 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 10: No. 9-10, 686- 
688(1974). 
sulfur Compounds ald salts im tne are major COMUIOULOTS LO 
high level of corrosivity of the medium throughout the processing 
of equipment is also —— 'y higher flow velocities, tempera- 
tures, and pressures. ere corrosion of vessels, other equipment, 
and process lines has an extremely adverse effect on not only the 
economics of processing the crude oil, but also on the environmental q ve flow IndICes. 
health conditions. An analysis of corrosive agents in petroeluem 
refineries is followed by a description of corrosion protection sys- 28657 Investigation of the phlegm of ca. dytic cracking as addi- 
tems using corrosion inhibitors which are added to pe ee tional raw material to increase diesel fuel resources. Shikhalizade, 
processed (distillation, consideration, cooling, etc). ic soda P.D.; Yusufzade, A.A.; Safarov, G.I. Izv. Vyssh. Uchebn. Zquedy, Neft 
solutions and ammonia are used in refineries as neutralizing om. 
The caustic soda is injected into the desalted crude in order to fix the 
thermally unstable chlorides of calcium and magnesium and to 
neutralize organic acids and hydrogen chloride. The ammonia inject- 
ed ahead of condenser/coolers so as to maintain a more consistently 
neutral reaction of the medium. With proper control of the injection 
of neutralizing agents, the corrosion rate of ferrous metals in the 
condenser/cooler systems of atmospheric or atmospheric-vacuum 
pipestill units may be reduced by 70-80%. Another neutralizing 
agent that can be used in primary crude oil distillation units is 
copper--ammonia complex, which is injected together with the caus- 
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28658 Catalyst fouling in the dehydrogenation of n-butane over 
chromia-alumina catalysts. Toei, R.; Nakanishi, K.; Yamada, K.; 
Okazaki, M. (Kyoto Univ.). J. Chem. Eng. Jpn.; 8: No. 2, 131- 
136(Apr 1975). : 

The fouling mechanism of the dehydrogenation of n-butane 
over chromia-alumina catalysts was studied. The reaction experi- 
ments were carried out using three kinds of chromia-alumina cata- 
lysts of different compositions and it was clarified that dehydrogena- 
tion of n-butane was effective only on chromia, whereas coke 
formation occurred on alumina as well as on chromia. The experi- 
mental results could be well explained by the dual active site model 
in which two kinds of active sites on the catalytic surface and a one- 
to-one correspondence between the number of ‘molecules of coke’ 
and the number of active sites are assumed. 10 refs. 


28659 Hydrocracking of heavy petroleum fractions: process flexi- 
bility and reaction mechanism. Hedden, K.; Weitkamp, J. (Univ. 
Karlsruhe, Ger.). Chem.-Ing.-Tech.; 47: No. 12, 505-513(Jun 1975). 
(In German). 

Hydrocracking on bifunctional catalysts represents a third 
basic process alongside thermal and catalytic cracking for upgrading 
heavy petroleum fractions. Its main advantage is flexibility, i.e., the 
relative amounts of diesel fuel, kerosene and gasoline produced may 
be varied by the choice of process conditions. Furthermore a hydroi- 
somerization may be achieved at low severity conditions. The prod- 
ucts are sulfur free. The highest degree of flexibility is attained when 
catalysts of high hydrogenation/dehydrogenation activity as com- 
pared to acidity are used. The complex mechanism of hydrocracking 
proceeds via alkenes and carbenium ions. 20 refs. 


28660 Overhead corrosion in crude oil distillation plants. Elster, 
J. (Dtsch. BP, Hamburg). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 28: No. 6, 277-282(Jun 1975). (In German). 

After a detailed discussion of the theoretical aspects, a large 
scale industrial test of long duration is described, showing the 
effectiveness of the so-called ‘Low-pH Operation’ in reducing corro- 
sion in the top condensate system of a crude oil distillation plant. 
Reference is made to important marginal conditions of the process, 
and the possible ways of controlling these. 10 refs. 


28661 Handling of petroleum and petroleum products. Herrmann, 
H. (Esso, Hamburg). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 28: No. 6, 282-286(Jun 1975). (In German). 
Research and experience have shown that the handling of 
| mag and petroleum products involves a number of industrial 
ygiene aspects which require careful consideration in order to 
safeguard the health of workers and consumers, and to prevent 
accidents. Problems arise in production, transportation, crude refin- 
ing, manufacture and use of petroleum products. Some practical 
examples of these problems are _—- in order to underline the 
complexity of industrial hygiene. Research test results and the con- 
clusions drawn from them are reported, and the necessity of labeling 
is stressed. 15 refs. 


28662 Deactivation of a platinum reforming catalyst in a tubular 
reactor. De Pauw, R.P.; Froment, G.F. (Rijksuniv., Ghent). Chem. 
Eng. Sci.; 30: No. 8, 789-801(Aug 1975). 

The isomerization of n-pentane on a platinum reforming cata- 
lyst was studied in a tubular reactor. Runs with high ratios of 
hydrogen to pentane did not show any deactivation and served to 
determine the kinetics of the main reaction and the principal side 
reaction, hydrocracking. At low ratios of hydrogen to pentane the 
catalyst was deactivated by carbonaceous deposits. At the end of the 
run the coke was determined in sections of the reactor and was 
found to be deposited according to a profile. A mathematical model 
for the performance of the tubular reactor subject to coking was set 
up and the parameters were determined from the experimental data. 

© parameters were found to be significantly determined and to 
obey the Arrhenius temperature dependence. 10 refs. 


28663 Hydrogenation of olefins over nickel/silica catalysts. Ross, 
R.A.; Martin, G.D.; Cook, W.G. (Lakehead Univ, Thunder Bay, 
ale Ind. Eng. Chem., Prod. Res. Dev.; 14: No. 3, 151-154(Sep 

_ . To further study the effect of metal particle size on catalytic 
activity at atmospheric pressure, an examination was made of the 
hydrogenation of benzene, toluene, and 1,3-butadiene on a series of 
silica-supported nickel samples where the nickel content was varied 
during precipitation so that all catalysts would subsequently receive 
the same heat treatment, thereby limiting surface effects which 
might be caused by different degrees of thermal sintering. In the 
hydrogenation of benzene, toluene, and 1,3-butadiene, nickel-on- 
silica catalysts, prepared without thermal sintering, exhibit a pro- 
nounced trend for reactions rates based on catalyst mass to increase 
progressively with (i) an increase in catalyst nickel content, (ii) an 
increase in the oa nickel crystallite size, and (iii) a decrease in 
nickel metal area. The selectivity of the catalyst series toward 1- 


butene formation increases with increase in the reaction temperature 
trom 85 to 175°C and with an increase in the catalyst nickel content 
from 4.32 to 79.43%. 19 refs. 
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28664 Refinery materials problems caused by hydrogen and in- 

remedy. Thomas, J.W.; Klechka, E.W. (Standard Oil Co., 
Cleveland). pp 542-557 of In Effect of hydrogen on behavior of 
materials. Thompson, A.W. (ed.). New York; Metallurgical Society 
of AIME (1976). 

From Conference on effects of nae on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

Refinery materials problems caused by the presence of H are 
discussed along with material selection, equipment heat treatment 
and equipment inspection. Discussions and information are included 
on H blistering, sulfide cracking, high temperature carburization and 
fissuring, H reactions in heavy wall vessels, and H reactions with 
weld filler metals. (JRD) 


28665 Hydrocarbon deasphalting via solvent extraction. Uitti, 
K.D.; Bunas, B.I. (to Universal Oil Products Co.). US Patent 
3,972,807. 3 Aug 1976. Filed date 25 Jun 1975. 8p. 

Maximum removal of asphaltic material, including high mo- 
lecular weight metallic contaminants, from a hydrocarbonaceous 
charge stock is achieved through the utilization of a solvent extrac- 
tion zone provided with direct heating facilities in an upper portion 
thereof. A portion of the solvent-rich hydrocarbon phase is with- 
drawn from the extraction zone, increased in temperature and intro- 
duced into an asphalt ee se. The separated solvent/hydrocar- 
bon stream, substantially asphalt-free, is reintroduced into the extrac- 
tion zone at the higher temperature. 


28666 Control of hydrogen/hydrocarbon mole ration in hydrogen- 

consuming process. McLaughlin, J.H.; Bajek, W.A. (to Universal Oil 

_ Co.). US Patent 3,972,804. 3 Aug 1976. Filed date 20 Dec 
4. 22p. 

A system for controlling the hydrogen/hydrocarbon mole 
ratio in a continuous hydrocarbon conversion process in which 
hydrogen is consumed in a catalytic reaction zone is described. 
Applicable to processes in which the reaction zone effluent is 
separated to provide a liquid product phase and a hydrogen-rich 
vaporous phase, a portion of the latter being recycled to the catalytic 
reaction zone, the control system affords improved overall operation 
in addition to increased catalyst activity and stability. Analyzers are 
utilized to monitor istics of the charge stock 
and liquid product and hydrogen concentration of the vaporous 
phase introduced into the reaction zone. Representative process 
output signals are transmitted to comparator/computer means which 
compares the rate of change of the composition characteristics and 
the hydrogen concentration, and generates additional comparator 
output signals which are utilized within the control system for 
regulating the hydrogen/hydrocarbon mole ratio. 


28667 Hi conversion process employing boria—alumi- 
Pine, L.A. US Patent 3,993,557. 23 Nov 1976. Filed 


na compositions. 
date 9 Oct 1975. 8p. 

A catalyst support comprised of boria and alumina is pre- 
pared by the hydrolysis of a mixture of boron alkoxide and alumi- 
num alkoxide. The boria-alumina composition in accor- 
dance with the invention can be readily formed for use as a support 
for catalysts useful in a number of hydrocarbon conversion process- 
es. For example, the boria-alumina may be used as a support for 
various combinations of zeolite, nickel oxide and molybdenum oxide 
to produce a catalyst particularly useful in the hydrocracking of 
petroleum feedstocks. 7 claims 


28668 Catalytic conversion of hydrocarbons. Plank, C.J.; Ro- 
sinski, E.J. (to Mobil Oil Corp.). US Patent 4,001,106. 4 Jan 1977. 
Filed date 15 Aug 1973. 28p. 

A process is described for cracking a hydrocarbon material in 
two separate reaction zones, each of which contains a different 
crystalline aluminosilicate zeolite, one of such zeolites having a pore 
size of less than 7 Angstrom units and the other of such zeolites 
having a pore size greater than 8 Angstrom units. 12 claims 


28669 Combined desulfurization and hydroconversion with alkali 
metal hydroxides. Baird, W.C. Jr.; Bearden, R. Jr. (to Exxon Re- 
search and Engineering Co.). US Patent 4,003,823. 18 Jan 1977. 
Filed date 28 Apr 1975. 14p. 

Processes for the simultaneous desulfurization and hydrocon- 
version of heavy carbonaceous feeds, including various sulfur-con- 
taining heavy petroleum oils, are disclosed. These feeds are contact- 
ed with alkali metal hydroxides in a conversion zone, in the presence 
of added hydrogen, and at elevated temperatures, whereby the feeds 
are substantially desulfurized, while at the same time significant 
upgrading of these feedstocks is obtained as demonstrated by de- 
creased carbon, increased API ty. 
sion of a substantial portion of the 1,050°F+ portion of the feed- 
stream. In addition, methods for the i 


zone are disclosed. 21 claims, 1 drawing figure. 


28670 Desulfurization and hydroconversion of residua with 
sodium hydride and hydrogen. Baird, W.C. Jr.; Bearden, R. Jr. (to 
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Exxon Research and Engineering 
1977. Filed date 28 Apr 1975. 12p. 
Sulfur-con' petroleum oil feedstocks which include 
heavy constituents go both desulfurization and h ver- 
sion by contacting such feedstocks with sodium hy in the 
presence of hydrogen at elevated mature of 

reaction products 


ed to give a which 
demetallized and paged mene Conradson carbon content and an 


increased API “ ‘relative to the feedstock, and a by-product of 
sulfide aah. claims, 1 drawing figure 


28671 Combination 


Co.). US Patent 4,003,824. 18 Jan 


and thermal 


residue hydrodesulfurization 
cracking process. Mon A.A. (to Gulf Research and roar 
oe Co.). US Patent 4, 1 


006. 25 Jan 1977. Filed date 18 Jul 


A comprises passing a residual oil through a plurality 
sulfur hydrodesulfurizer residual oil effluent. A portion of desulfur- 
zone. containing pected ed of inert solids to Produce ‘middle 
zone containing a inert solids to produce middle 
Saligas sah cummed residual oil which is relatively high in sulfur 
but which contains less than 7 ana percent pentane insolubles. 
Because of its low aromaticity, the relatively sulfur cracked 
residual oil is compatible for ble with the ively low sulfur 
hydrodesulfurizer residual oil effluent 9 claims, 2 


28672 Hydrocarbonaceous black oil conversion process. O'Hara, 
vy a. US Patent 4,005,007. 25 Jan 1977. Filed date 28 

10" at 25°C. 7 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 28657, 28678, 29078 


2867: 

Lab., amshedpur, India). NML (Natl. Meta tab) Te ech. J. (Jam- 

shedpur, India); 18: No. 1, 4 ‘eb 1976). 
Graded of calcined 


studied. Calcined coke 
bulk densities, increasing and higher iss. 
depends not only on 


28676 
in order to 


oil from catalytic cracking 
bitumens and diesel of oil fuel. Lyakhevich, G.D.; 
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Tsyganova, L.V.; Stanishevskii, V.N. (Belorussian a 
Reema Dokt shod Nauk BSSR; 20: No. 2, 144-146(Feb 1976). 

ussian 

A mathematical description is of 
heavy gas oil from catalytic cracki timal conditions are found 
for producing the more expensive bitumens and diesel oil fractions. 
The temperature, air consum; ng eo wong tion, and oxidation time are taken as 
inlet parameters. 4 tables, 3 (SJR) 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 28661, 28740 


for drilling sulfide environment. 


in a hydrogen 
(Geologeal Reston, Va. (USA)). Feb 1976. 20p. Geological 


Py Set is presented which establishes the safety 
tions required for drilling operations where hydrogen ane oe 
(HeS) may be encountered in known reservoirs and Someealine 
measures for the detection and control of the hazard in unknown 
reservoirs of the Outer Continental Shelf (OCS). 


28678 Industrial safety at the center of attention of the ministry 
of the petroleum refining and petrochemical industry of the USSR. 
Ivanovskii, G.F. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
10: No. 9-10, 741-746(1974). 

This paper discusses various aspects related to improvements 
in labor protection and constant attention to the health of the people 
who are working at the Soviet petroleum refineries and related 
processing plants. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 30000, 30005, 30008 


28679 Relative economics of recovering and upgrading Alberta's 
hydrocarbon resources. Feick, J.E.; (Alberta Re- 
3 Edmonton). J. Can. Pet. Technol.; is No. 2, 19- 


process 
Alberta context has been Soatapel The 1980 prices for the five 
basic hydrocarbon feedstocks o' Alberta (crude oil, natural gas, 
natural gas liquids, sub-bituminous coal and oil sands) were — 
ed or estimated along with certain by-product materials. 
published quotes of Seren industrial energy processes were sdjusted 
to account for inflation, location, and scale. A consistent method for 
final demon the comparative economics 
results demonstrate the comparative economics 
six primary energy conversion and 
eons synthetic natural gas, power generation, 
ethylene, ammonia, and methanol. CS al een 
these economics has also been provided. 


of distillate and residual fuel oil to ultimate consumers, 1975. (Nation- 
al Energy Information Center, Washington, D.C. (USA)). Jun 1976. 
. (FEA/B__76-352). NTIS $4.50. 


The results of the Federal Administration survey of 
during the period January 1, 1 uu, are 
presented. Nationally, refiner-marketers sold approximately 42 per- 
cent of their distillate fuel oil in 1975 to ultimate consumers (i.e., end- 
users and wholesale purchasers-consumers), and 58 percent of their 
volume to independent marketers as either branded or nonbranded 
uct. Refiner-marketers sold nationally approximately 80 percent 
of their 1975 residual fuel to ultimate consumers and 20 percent of 
their volume to independent marketers as branded or nonbranded 
product. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 28248, 28647 


Prospects for ye of refinery circulating water 
systems. Saifutdinov, K.Z.; loakimis, E.G.; Efimova, A.K. (Bashkir 
Sci-Res Inst for Pet USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 10: No. 9-10, 668-671(Sep-Oct 1974). 

This paper various systems, operating both in the 


In an attempt to provide a current appreciation the com- 
28673 High index lubricating oils from the hydrocracking pro- parative economics of the various Alberta hydrocarbon feedstocks in 
cess. Novak, V.; Sklenar, K. Chem. Prum.; 25: No. 12, 623-626(1975). the petrochemical, electric power generation, and fuel conservation 
(In Czech). 
The preparation of pains oils having a high viscosity 
index has been studied, based on wongeeeees of the vacuum 
distillate or the product of propane deasphaltization from the Ro- 
mashkino crude oil on catalysts of the type Ni-W/AlOs and Ni-Mo/ 
AkOs;.SiO2; the optimum conditions for the technological produc- 
tion have been found. On the basis of the casei seallie the 
preparation of oils has been tested cap pa scale and oils have been 
— that have a viscosity index of about 120. The all-season oils 
on these a bring certain advantages over the prep- 
arations based on tive raffinates as the starting oils may have a 
higher viscosity and 2 to 3 percent of the polymerization admixture 
is saved at the same time. 
28674 Production of lubricating oils blending stocks and selected 
components for asphalt production. a C.A.; Petrucco, R.J. (to 
Mobil Oil Corp.). US Patent 3,989,616. 2 Nov 1976. Filed date 30 
Aug 1974. 18p. 
The of normal and premium lube blendin; 
stocks of 100, 300 and 700 second neutral material with high 
boiling by-product material for the manufacture of asphalts is im- 
proved by using a low pressure vacuum tower provided with an 
overflash separation in the tower bottom from residue. 14 claims, 2 
drawing figures 
Studied. The effects of particle aze on the bulk density, crushability 
index, packing pe and oxidation loss have been assessed. Pack- 
ing characteristics of two com t_and three com: it_mixes 
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industrial waste water for its recycling applications in petroleum 
refining and petrochemical processes. Recommendations how to 
improve some of these techniques are preseiited and evaluated from 
technical and economic points of view. Particular attention is given 
to biochemical treatment of refinery effluents. 5 refs. 


systems in ~~ Toaki- 


petroleum refinin industry is among the branches of the 
i anong hee Hence, the 
manuf facilities of the duke branch must be located near 
major water ies that can be used both for water supply and for 
waste-water discharge. A large segment of the refining industry in 
the USSR is equipped with efficient systems for mechanical and 
biochemical treatment of wastes, including oil traps, ponds for 
additional setting, sand filters, flotation units, and one-or tw 
facilities for biochemical treatment. Study of the qualitative compo- 
sition of refinery waste waters shows that the most highly contami- 
nated are sour caustic streams, in which the concentration of phenols 
will average more than 6000 mg/liter, the concentration of hydro 
sulfide about 30,000 mg/liter, the COD more than 100,000 mg ©:/ 
liter, and the BOD(tot 80,000-90,000 mg O:/liter. This paper dis- 
cusses some processes and their lormance in some detail. It is 
closed with a conclusion that only solution to the effluent 
that are entirely 


biochemically treated sanitary sewage. 8 


ing facilities for refinery waste waters. Gerber, V.Ya. (Bashkir Sci- 
Res Inst for Pet Process, USSR). Chem. we Fuels Oils (USSR) 
(Engl. Transl.); 10: No. 9-10, 676-680(Sep-Oct 19 

in the USSR, biochemical trestment of the besic 
methods used in treating oil-containing waste waters before dis- 
charge to a body of water. It has been established in recent years 
that waste waters from the first sewer system in a refinery (‘industri- 
al drain system’) must also be subjected to complete biochemical 
treatment before they can be used fully in the circ water 
system, in order to eliminate the organic substances that cause 
severe biological overgrowth. This paper presents a comprehensive 
review of methods and equipment for biochemical treatment of 
refinery waste waters. Particular attention is given in this survey to 
aerotanks and their performance. It is concluded that the application 
of sectionalized aerotanks and technical oxygen instead o 

? waste waters will reduce the capital and operating 
costs. 


28684 ‘industrial drain water’ 
in ae refinery. Ageev, .; Ermakov, V.A. (Polotsk Pet 
Refinery, B SSR). Chem. Technol Fuels Oils (USSR) (Engl. Transl.); 


q waste-water treatment are presented in two tables. 
Table 1 gives the 


can be used in the industrial firefighting water system. 


28685 Characteristics and public-health 

engineering measures to protect surface 

F.G.; Mingazetdinov, A.A. (U i i 

Prev Med, SUSSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl); 
10: No. 9-10, 689-69 1( 


and petroc! p 
one of the reasons for pollution of surface water supplies in industrial 
districts by crude oil and products obtained in 
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contin wth in the petroleum, ge poy ge other 
Sones fd y, the sanitary condition of the Bela vel river has 
not only been but even appr ly improved. However, 
ewig te nha 


Transl), 10: Ne 692-693(Sep-Oct 1974). 
lo. 
The ipal contaminants in refinery 


processes 
ferent of leum ucts. The 


ron and ammonium lo and slide ites, a 
water. However, even the most methods of analysis do not 


process 
electric desalters) and water accumulated in interme- 
waters are contaminated with petroelum products and 
solids; after mechanical treatment, they are used in the return 


Inc, 
(Engl. eg 10: No. 9-10, 10, 708-710(Sep-Oct 1974). 
The waste water from the second sewer system in 
refineries contains considerable amounts of oil, phenols, naphthenic 
acide, and surfactents. Also characteristic for these waste streams are 


MLL; 
Process, Chem. Technol 
(USSR) (Engl. Transl); 10: No. 9-10, 694-696(Sep-Oct 


In the process of treating 
refinery and petrochemical plant treating 


28682 
and ~~ cal, quartz filters, activated carbon, destructive methods involving 
mis, E.G. strong oxidants, etc.) for a further reduction in the residual organic 
, ms substances, including carcinogenic compounds. 7 refs. 
28686 Modern methods for determination of contaminants in 
waste waters. Chernatskaya, A.N. ir Sci-Res Inst for 
Oils (USSR) (Engl. 
waste waters are 
troleum p' ers in preparation of crude oil for 
processing, and various orga 
used to manufacture the dif 
organic substances in refin 
Gata tii Will escarchl WOTKEIS O Dal 
or the control of waste-treatment operations or for monitoring the 
quality of effluents discharged to surface water bodies. For these 
automated and analytical must 
independent of water bodies (rivers, lakes, etc). This can be ac- introduced —aenee poe le. This paper reviews several instru- 
chieved, given the condition that the makeup for the circulating 
water system will consist not of fresh water, but rather of ond refs refinery 
28687 Waste-water treatment at the 24th Party Contress Novo- 
Gor’kii petroleum refinery. Klochkov, O.N.; Denisov, M.A. (Novo- 
Gor’kii Pet Refinery, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 10: No. 9-10, 704-707(Sep-Oct 1974). 
The treating facilities and water supply system of the Novo- 
Gor’kii refinery are described which were designed in accordance 
with a scheme providing for separate sewer systems to segregate the 
industrial waste waters according to the type of contaminant. Fol- 
lowing this plan for collection and treatment, two separate drain 
systems were installed in the refinery and are now in operation. The 
from the electric desalting units and the crude oil tank farm, as well 
as sour caustic and waste water from the production of additives and 
sulfuric acid. The industrial wastes of the second system contain 
large amounts of salts and sulfur compounds. After mechanical and 
biochemical treatment, these wastes are ee ge to the Volga 
River. Details of both systems are given along with characteristics of 
effluents before and after treatment. Recommendations for practice 
are included. 
28688 Disposal of saline wastes from petroleum refineries. Cher- 
ednichenko, G.I; Vilkov, Kostyuk, V.L; N.G.; 
Kopesov, V.N.; Golubtsov, V.M.; Tkach, V.1; S.N.; 
facilities, and table 2 gives the quality characteristics of the influent 
and the treated drain water. It is demonstrated that the use of 
biochemically treated ‘industrial drain water’ has increased the qual- 
ity of the circulating water of various systems; hence, such effluent 
eee This paper reports on a research program aimed at the selection of 
saline waste disposal in the Soviet petroleum refineries. The research 
institute has developed and tested in semicommercial operation a 
process unit for disposal of saline wastes in refineries = Sa 
method, this unit includes a block of equipment for soda-lime soften- 
ing, a multivessel vacuum evaporator section, a submerged-combus- 
: 7 7 tion vessel, and a fluidized-bed vessel. The flow plan of the unit is 
The rapid growth and concentration of petroleum refineries shown. As demonstrated by laboratory and semicommercial studies, 
avoided by soda-lime softening of the waste streams and by introduc- 
In recnt years, thanks to the general adoption by industry of new — 
and improved process flow plans and equipment, as well as better without any discharge to surface water bodies. 
methods of treating and detoxifying waste streams in the petroleum 
and petrochemical industry, a definite trend has been noted toward 28689 Disposal of petroleum wastes formed in treating refinery 
improvements in the sanitary condition of surface water bodies in effluents. Ioakimis, E.G.; Vorms, G.A.; Volkov, V.B.; Kuznetsov, 
the petroleum districts of the Soviet Union. This paper describes 
measuring results carried out in one of Russian petroleum refineries 
region (Belaya River) to determine the level of surface water pollu- 
tion. It is shown that the efficiency of facility operation in treating 
and detoxifying oil- and organic-contaminated waste waters is quite taining waste waters in 
high in most cases. These measures (waste water treatment) have Pe facilities, a considerable 
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quantity of oil sludge is formed. Problems in eliminating this bate 
or it harmless constitute a bottleneck in the 

production facilities in the petroleum refining industry. With “Ad 
current practice of accumulating these oily pon Pome in sludge-accu- 
mulator ponds at the refinery, a serious problem arises in the 
subsequent disposal of the sludge. A study of the methods used in 
recovering oil from the sludge (steam stripping, the use of thicken- 
ers, extraction with various solvents, etc.) showed that it was impos- 


firebox with spray nozzles; and in a firebox with bubble jets. 
nd sagen results of a test program in which oil sludges were 

by using various techniques. It is shown that fluidized bed 
technique is most suitable method for incineration of oil sludges. 
Details of the system developed are given. 6 refs. 


28690 Comparative toxicity of individual components of Kirishi 
refinery waste water after biological treatment. Donchenko, N.A.; 
Arshanits, N.M. (Kirishi Pet Refinery, USSR). Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 10: No. 9-10, 697-700(Sep-Oct 1974). 
This is a continuation of an experimental program which was 
carried out in all of the Soviet petroleum ies in order to 
evaluate the toxicity of waste waters after biochemical treatment on 
basis of the toxicity of individual components present in the refinery 
waste water. The following principal components of the influent to 
biochemical treatment were taken for investigation; sanitary ORK 
chlorides, petroleum hydrocarbons, sour caustic streams, and O 
demulsifier 7polyoxyethylated fatty acids. In order to test for possi- 
ble interactions of the artificial of 


experimen 
that the most toxic material was the sour caustic (safe dilution 1:360). 
Less toxic was the mixture of aromatic hydrocarbon and O 

demulsifier (safe dilution 1:200). A ae level of toxicity was 
observed with the mixture of all components of the refinery waste 
water. For the actual waste stream, the toxicity proved to be 
somewhat lower (safe dilution 1:180). The least toxic —— 


refinery, 
the first step must evidently be elimination of the sour caustic stream, 
which is the most toxic component. | ref. 


refineries. Mantrov, V.P. (A. Refinery, 
USSR). Chem. wells (OSSR) (Engl. Tronat 10: 
10, 701-703(Sep-Oct 197 


conventional one are outlined. It is demonstrated that the operation 
of the biological treating facilities for the Groznyi group of refineries 

River. As an example, comparing 1973 data against those for 
1967, the ether-soluble in the Sunzha River have been 
by of 6, and 6 Gatered 


experience 
sludge formation and associated — and improves = 
ole. Yields are much higher than for conventional acid/clay 
treatment alone. 


ery applications in petroleum refinery wed 
control. Fries, B.A. (Chevron Research Co., Richmond, Calif. 
(USA)). pp 609-619 of In Measurement, detection and control of 
environmental pollutants. Vienna; IAEA (1976). - 


enforcement require continuing improvement in proce- 
dures and control. Radiotracer ures are probably the way 
to measure flow and to study hydraulic behaviour; hence, they can 
assist in measuring the quantities of emissions, in studying the control 


sure to a vent stack was meas with 

that a large existed in the heat exchanger of a waste 

incinerator, requiring a plant shutdown to repair the incinerator. 

effluent water treating system of a refinery was thoroughly studied 

for flow rates to measure total discharges and for separator residence 

times to aid in improved facilities. The sudden discharge 
concentrations of effluent was traced to failure of flow 


ity specifications, probably eliminating the need to extend the 
ischarge line, a great saving. 


28694 Degradation of 


petroleum refinery 
P.G.C.; Villeneuve, J.P. (Uni 
Board Can; 32: No. 11, 2125-2131(1976) 


ts performed on river water samples demon- 

strate the effects of water temperature and sterilization on the rate of 

oe phenolics in the St. Lawrence 
ver, 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 28694, 28710, 28824, 29951, 
30336, 30769, 30851, 30852, 30880, 30883, 30899, 30908, 30914, 
31234, 31238, 31244 


28695 (AD-A—024483) for designation 

coastal states. Final , C.B.; Huston, M.C.; Kale'kar, 
A.S. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 12 Mar 
1976. Contract DOT-CG-52269-A. 77p. (ADL-C—78784-20-(Rev. 
1)). NTIS $5.00. 

Revision 1 of report dated Dec 1975. 

This report sets forth the methodology that will be used to 
identify environmental considerations in the processing of petitions 
for Adjacent Coastal State status pursuant to Section 9 of the 
Deepwater Port Act of 1974 (Public Law wey a Additionally, it 
identifies the types and format of data needed for such consider- 
ations. (GRA) 


28696 (AD-A—026252) Evaluation of — | equipment for 

Lab. (Navy), Port Hueneme, Calif. (USA)). Jun 1976. 11 

443). NTIS (US Sales Only). 
items of equipment for harbor oil spill cleanup 
operations were evaluated: a power assistance unit for deploying and 
ieving boom, a 20-foot utility boat, a 28-foot boat, three 
boom mooring systems, a dust abatement attachment for a sorbent 
distributor, and the associated connectors, shackles, and lines. A 
or 


of adjacent 


(AD-A—02725 
thesis. Mudyiardyo, HLS. 
Calif. (USA)). Mar 1976. 66p. NTIS (US Sales Only). 

decision making relative to the problems created by oil 
y countries around the world, incl Indonesia, are 
d by increasing pollution from these spills. thesis uses a 
consider the spread and damage caused by oil spills 
San Francisco Bay. A projection of social costs from 
made. Formulation of a methodology for 


include the 
spills. (Author) (GRA) 
B.E.; Ramseier, R.O. (Environment Canada, Ottawa). J. 
Pet. Technol.; 15: No. 2, 79-83(1976). 


nt 


PETROLEUM 2943 
systems, and in diagnosing operating problems in these systems. 
Some case studies are presented here. The flow rate of a sulfur- 
dioxide-containing stream flowing at slightly suba heric 
material by dumping. Hence, the most logical and reliable approach 
is not recovery, but rather disposal of the oil sludges. The sludges verters, ing quick repairs to e. The efiluent system, 
can be almost completely eliminated by burning, to produce only a modified on the basis of the earlier measurements, was tested and 
small quantity of innocuous ash. The methods most widely used in shown to be functioning as designed. Finally, the dilution of the 
recent years in burning oil sludges are as follows: in rotary drum discharge released to the ocean was shown to a meet water 
EE phenolic compounds downstream from a 
Tessier, A.; Campbell, 
bec, Ste-Foy). J. Fish. Res. 
refinery outfalls in the 
region of Montreal East have shown that, under favorable tempera- 
ture conditions, the concentration of phenolic substances in the river 
water rapidly diminishes with distance from the refineries. Mass 
balance calculations at different transverse sections show that this 
decrease in concentration cannot be attributed to dilution only. 
the components was included in this investigation. ve ee 
This paper describes two treatment systems of refinery ef- 
fluents in some Soviet refineries: (1) mechanical treatment and (2) 
biochemical treatment (new system). Results attained by using both 
methods are tabulated. of biochemical over 
28692 Experience with the French Petroleum Institute propane 
clarification process in re-refining spent crankcase oils. Vu Quang, D.; 
Schieppati, R.; Andrews, J.W.; Carriero, G.; Comte, A. J. Environ. 
Sci.; 18: No. 3, 18-20(1975). ed. Manpower and ume measurements for deployment and a 
_A process developed by the French Petroleum Institute is were made. Deficiencies in equipment, as observed, and methods to 
described for propane clarification of spent lube oils prior to conven- remove the deficiencies are described. (GRA) 
ar-based techniques for the measurement, detection and con f oil spills is a prerequisite in reaching 
environmental pollutants; Vienna, Austria (15 Mar 1976). in managing oil pollution. Such decisions 
Petroleum refineries and petrochemical plants process 
amounts of material yet must keep their emissions to the en 
ment to very small amounts. Increasingly strict re i 
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Experiments were carried out in a cold room at -15°C to 
investigate the Giheviewr of Norman Wells crude oil under fresh- 
water ice. The crude, when injected i in water under the ice, 
into droplets and rises to the ice-water interface, where the oil drops 
coalesce to form a slick. The spreadin; ie of oil under ice is complicat- 
ed by the coalescence of oil drops at the ice-water interface, and the 
spreading process is found to be different from that of oil on water 
or on ice. If sufficient turbulence exists in the water, both oil-in- 
water and water-in-oil emulsions are formed. An oil lens sandwiched 
between the ice acts as an insulating layer and thus increases the 
temperature drop across the ice. 


28699 (BNL—50484, pp 64-69) Review of oil spreading on the 
sea. Hoult, D.P. (Massachusetts Inst. of Tech., Cambridge). 1975. 

From Conference on effects of energy-related activities on 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) (10 Nov 1975). 

In Effects of energy-related activities on the Atlantic Conti- 
nental Shelf. 

The spread of oil on the sea is important for a number of 
reasons. Historically, the subject first gained practical importance 
after the Torrey Canyon incident. The first studies were used to 
estimate the required response time if an oil boom was put around a 
massive spill in the open ocean. Such an approach no longer looks 

mising because of difficulties in preventing the rapid spread of oil 
| below) and because most biological damage occurs when 
the oil reaches the inshore area. At present, the main application of 
oil-spreading and drift calculations is the evaluation of environmen- 
tal hazards associated with oil production and transport. The practi- 
cal approach to oil spills appears to be rigorous prevention of 
accidents. Since my last review of this subject the spill rate in the 
United States has decreased. The 4s perv to be dealt with in 
gaining an understanding of oil spread include the inertia and buoy- 
ancy of the oil and the drag of water under the oil slick. These 
factors influence the rate at which an oil spill initially spreads and 
the effect of currents on its drift. Surface tension controls the rate at 
which some oil slicks become thin films, as well as the formation of 
droplets. The in most = 
determine, in part, rate of aging of spi i per 
surface tension of various fractions. Fi the drift off oll slicks is 
controlled by the — interaction of wind, waves, currents, and 
the properties of the oil slick. 
28700 Petroleum Reserve. 
pact statement for Central Rock Mine. (Federal 
Washington, D.C. (USA)). Dec 1976. vp. 
DES 765) Federal Energy Administration, Washington, DC. 

The Federal Energy Administration to implement 
the Strategic Petroleum Reserve, Title I, B, of the 
Policy and Conservation Act of 1975 (P.L. 94-163). The Reserve 
will store 150 million barrels of oil by December of 1978 in the Early 
Storage Reserve (ESR), and 500 million barrels by 1982 under the 
entire program. The present action is part of the ESR and proposes 
to store 14 million barrels of oil in an underground limestone mine 
located in Lexington, Kentucky. The p: storage of oil at 
Central Rock Mine would be cesbianeannel at an existing under- 
ay limestone mine presently owned and operated by the Central 

ock Company. This site-specific Environmental a Statement 
(EIS) has identified particularly sensitive environmental parameters 
that have been investigated in detail for the Central Rock, Kentucky, 
Early Storage Reserve site. 


28701 (FEA/S—76/490) —- Petroleum Reserve. Draft en- 
vironmental impact statement for Ironton Mine. (Federal Energy 
Administration, Washington, D.C. (USA)). Dec 1976. vp. (DES— 
76-10). Federal Energy Administration, Washington, AEA 
The Federal Energy Administration 

the Strategic Petroleum Reserve, Title I, Part B B. of the —_ 
Policy and Conservation Act of 1975 (P.L. 94-163). The Reserve 
wih tess 150 million barrels of oil by December of 1978 in the Early 
Storage Reserve (ESR), and 500 million barrels by 1982 under the 
entire program. The present action is part of the ESR and proposes 
to store 21 million barrels of oil in an underground limestone mine 
located near Ironton, Ohio. The proposed storage of oll at Ironton 
Mine would be implemented at an abandoned under; 
tone mine presently owned by the Alpha-Portland Cement Com ape 
ny. This si Environmental Impact Statement (EIS) 

identified particularly sensitive environmental parameters that have 
been investigated in detail for the Ironton, Ohio, site. 


28702 Petroleum Reserve. en- 
vironmental impact statement, West Hackberry salt dome. (F 
Energy Administration, Washington, D.C. Jan DE 


Pet B of 
Conservation Act of 1975 ent 94-163) 


storage 


at the West salt dome. Under the initial phase of 
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the SPR, referred to as the Early Storage Reserve (ESR), one 
hundred fifty million barrels of oil will be stored by 1978. Of the 
different types of storage facilities, existing solution-mined salt dome 
cavities are among the most attractive for petroleum storage because 
of the relative low cost of bulk storage and the extreme geological 
stability of rock salt masses. The West Hackberry site, a salt dome 
with existing cavities located in Cameron Parish, Louisiana, has been 
identified as a candidate site for the ESR because it offers the 
advantages of large storage capacity, easy access to the distribution 
network, and a ively short preparation period. 


28703 (FEA/S—77/003) eg ved Petroleum Reserve. Draft en- 
vironmental impact statement for Kleer Mine. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Jan 1977. es (DES—77-2). 


Grand Saline, This Environmental State- 
ment has identified particularly sensitive environmental i to 
that have been investigated in detail for the Kleer Mine, 

Early Storage Reserve site. 


28704 (FEA/S—77/016) Strategic Petroleum Reserve. Final en- 
impact statement for Cote B 


vironmental anche (F 

Energy Administration, Washington, D.C. (USA)). Jan 1977. 73 
(FES~-16/77-1). Federal Energy Administration, Washington, 

The Federal Energy Administration err to implement 

the Petroleum Thewres, Title I, B, of the Energy 

Conservation Act of 1975 (PL. 94-163). The Reserve 


it action would be part of the ESR 
and would involve storage of 27 million barrels of oil in a conven- 
tional salt mine located at Cote Blanche Island in St. Mary’s Parish, 
Louisiana. This si 


28705 (NTIS/PS—76/0637) Oil spill removal techniques and 
equipment (a bibliography with abstracts). Report for 1965—Jun 1976. 
Smith, M.F. (National Technical Information Service, Springfield, 


Va. (USA)). Aug 1976. 252p. NTIS (US Sales Only). 
Supersedes NS 75/542, and COM-74-10951. 


tt and costs are also presented. Oil water separators de- 

only for tanker ballast water cleaning have not been included. 

is updated bibliography contains 247 45 of which are 

new entries to the previous edition.) See also NTIS/PS-76/0032, 
Spills. (GRA) 


and analysis of marine pollutants. Erskine, 

E.V. (Br Pet Co, Sunbury-on-Thames, Engl). Jran 
pf Sci Technol.; 3: No. 4, 221-243(Jan 1975). 

biogenic origin of leum and our knowled of its 


In order to i identify spilled oils, an evaluation was made of the 


and vanadium, nickel, sulfur, 


for quantitative and 
of oil spill. Hertz, H.S.; May, W.E.; Chesler, 


The Federal Energy Administration proposes to implement 
the Strategic Petroleum Reserve, Title I, Part B, of the Energy 
Policy and Conservation Act of 1975 (P.L. 94-163). The Reserve 
will store 150 million barrels of oil by December of 1978 in the Early 
Storage Reserve, and 500 million barrels by 1982 under the entire 
program. Petroleum will be stored underground in conventional 
mines or solution-mined salt cavities, or aboveground in convention- 
al tanks. The candidate site discussed herein would involve 7 
Storage Reserve (ESR), and 500 million barrels by 1982 under the 
entire program. Petroleum will be stored underground in conven- 
tional mines or solution-mined salt cavities, or aboveground in 
been investigated in detail for the Cote Blanche, Louisiana, Early 
Storage Reserve site. 

dispersants, adsorbents, flotation and combustion. Related studies on 
oil entrainment, prototype removal systems, 
fossil fuel pollutants found at sea. The separation schemes and 
analytical methods commonly used to establish a crude oil ‘finger- 

: print’ for matching with an authentic sample, are reviewed. Factors 
— the concentration of polycyclic aromatics in petroleum and 
its products are considered and related to the methods currently 
available for the separation and estimation of individual compounds. 
93 refs. 

28707 Crude oil spills research: an investigation and evaluation of 
analytical techniques. Wilson, C.A.; Ferrero, E.P.; Coleman, H_J. 
(US Energy Res and Dev Adm, Bartlesville, Okla). Prepr., Div. Pet. 
Chem. 
follo' 
t gas-liquid chroma- 

trogen determinations 
pond ques investigated to aid in crude 
28 
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S.N.; Gump, B.H. (National Bureau of Standards, Washington, DC). 
Environ, S Sci. Technol.; 10: No. 9, 900-903(Sep 1976). 

An integrated chromatographic technique for anal- 
ysis compatible with long-term studies of oil is presented. 
Dynamic headspace sampling and the complementary analytical 
—— of gas chromatography and coupled-column liquid chro- 

sie’ th are utilized for quantitation of petroleum containing 
Gas chromatography-mass spectrometry is employed for 
identification of individual com: ee in these samples. Analytical 
data obtained from a major spill are presented and discussed. 


sandy beach at Picnic Bay, Hong Kong. Wormald, A.P. (Chinese 
Univ. of Hong Kong). Environ. Pollut. (London); 11: No. 2, 117- 
130(Sep 1976). 

The meiofauna of littoral sandy beaches in Picnic Bay, Hong 
Kong, was almost totally destroyed within four days of pollution by 
a heavy marine diesel oil in November 1973, and recovery was 
monitored over the following 14 months. A few nematodes reap- 
peared within one month of the spill but icoids did not return 
decreased by 50 percen tly normal populations were estab- 
lished by September I 1974 lower shore supporting much larger 
numbers than the steeper, coarser and drier upper shore. By January 
1975 Picnic Bay supported larger meiofauna communities than an 
unaffected shore, although numbers are lower than reported else- 
where at these latitudes. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 28775, 30006, 30822, 30823 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 30218, 30640, 30653 


28710 Analysis of relative 


versus pipeline transport 
III; Donovan, L.J.; Weiss, D.W. 
offshore technology conference. Vol. 3. 
ogy (1976). 
Offshore tec 
United Sites of America 


Owen, 
1091-1104 of In Eighth annual 
Dallas; Offshore Technol- 


(PB—260400) Consideration of fracture mechanics analy- 
defect dimension 


tandards, Washington, )). 
6. Contract DOT-AS-70006. 184p. (NBSIR—76-1 
Ss, A09/MF AO1. 


welds 
from 


43 


determine the allowable defect sizes, and evaluated various methods 
of measuring the size of defects present in the welds from existing 
field radiographs. Results of this investigation show that the fracture 
mechanics analysis can be used to determine the allowable defect 
sizes concerning the integrity of the pipeline, but that these analyses 
have ap been experimentally verified at this time. Defect dimensions 


i grap! 
carefully controlled conditions. If the radiographs are not made with 
close control, the accuracy of the defect sizes may not be sufficient 
to permit their use in establishing allowable defect sizes. (GRA) 


28713 (PB—260401) Consideration of fracture mechanics analy- 
sis and defects dimension measurement assessment for the Trans- 
Smith, J.H. (National Bureau of Standards, W. D.C. 
(USA)). 18 Oct 1976. Contract DOT-AS-70006. 139p. IR—76- 
1154-Vol-2). NTIS, PC A07/MF AO1. 

See also PB—260400. 

The volume contains the to the above 

These appendices contain several tec reports from consultants 
and NBS staff. units, and symbols 
chosen are not consistent with the main body of the report (Volume 
I). However, within a given report, notation and symbols 
‘con (Portions of document are not fully legible.) 


28714 Automatic tank wagon filling stations (on-spot plants). 
Tuschl, W. Elin-Z.; 25: No. 2, 70-74(1973). (In German). 

For the filling of tank wagons with refinery products, Elin- 
Union is building automatic filling stations which ensure the rational 
and clean loading of mineral oil products thus making data acquisi- 
tion and accounting easier. The design of the plants and the oper- 
ation are described in detail. 


seismic intensity é , F.L.; Dimopoulos, 
Chicago, Ill). See. Mach, [Pap.]; ‘Ne. 

The design of a system for a long, above ground, oil 
pipeline, supported on piles and passing through zones of high 
seismic intensity and adverse cold climate conditions, poses a very 
difficult design problem. Such support system should provide ade- 
quate restraints to assure rigidity, and be flexible enough to eliminate 
excessive on the piles and avoid local failure of the pipeline 
during a major (contingency) earth contra- 
dicting requirements were sati actual design by the 
development of a novel concept of a ha. pipe anchor. In this 
concept, the anchor will be allowed to slip longitudinally under high 
paper describes the main features in detail and illustrates a new 


28716 a exchange between an under- 
and environment, Apapin, (Moscow Inst. of 
hem. and Gaz ubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 87-91(1975). (In Russian). 
A conjugated problem concerning heat transfer between an 
oil pi pipe! ge and environment is formulated and solved. 
Ga pipe section is taken into 
oil tem: changes across the section and along the pipeline, of 
internal of transfor and of the toll 
cient of heat transfer, taking into account thermal interaction of the 
pipeline with the environment. 


28717 Intra-pipe demulsification of oil in a flowing oil-water-gas 
mixture. Medvedev, V.F.; Savel’ev, V.A. (Pet Inst, Groznyi, Gruz 
SSR). a pene No. 4, $9-60(Apr 1975). (In Russian). 
its of industrial experiments on the process of intra- 
pipe of oil in combination jut collection 
transportation systems are presented. It is shown that essence 
intra-pipe demulsification of oil in a plugged-dis flow lies in 
taniticeenly weakening the stability of the emulsion by introducing 
the demulsifier (a water-soluble a called Disolvan 4411) at 


(Laesser-Feizlmayr, 
91: No. 5, 157-164(May 1975). | 
This article discusses the following questions: what tasks must 
be executed by station-related equipment within a pipeline system, 
and what types of stations have evolved therefrom; how these 
various stations are built, and what aspects must be considered in 
their design and planning; how a construction project is carried out. 
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fracture mechanics analysis and the nondestructive evaluation 
(NDE) methods used to detect and determine dimensions of weld 
defects. NBS measured the required mechanical properties of the 
weld metal, developed and evaluated fracture mechanics methods to 
pollution risk and economics of ship 
ference; Houston, Texas, 
1976). 
economics of transporting 
Outer Continental Shelf oil have generated substantial controversy 
in recent years. On the one hand, concern exists with maintaining 
environmental quality. On the other, energy developers are con- 
cerned with the potential added development expense resulting from 
environmental restrictions. Frequently the arguments for or against a 
a mode of transportation are based more on speculation than 
act. This paper presents a risk and cost comparison methodology 
for combining the available cost and spill risk data into a format that 
can be used for rational decision making. 
28711 (FEA/S—76/310) Survey of salt deposits and salt cav- 
erns: their relevance to the strategic petroleum reserve. Jirik, C.J.; 
Weaver, L.K. (Federal ae Administration, Dallas, Tex. (USA). 
Region VI ). Jul 1976. 68p. NTIS. 
Rock salt has been mined in the United States by under- 
ground mining since 1867 and by large scale water-leaching methods 
since shortly after World War II. Besides being necessary to sustain 
a feedstock for the petrochemical industry. Since the 1940's, under- 
ground caverns have become very useful for storing liquefied petro- 
leum gases and natural gas. In 1965 there was space available for 
106,863,000 barrels in salt strata, salt domes, mines, and other reser- 
voirs in 26 states; by 1975 this volume had increased to 304,667,000 
barrels in 28 states. Of all underground storage capacity in reservoirs 
of all types in the United States, about 93 percent is in salt. Salt, in 
the form of layered or bedded salt or in the unique structure of salt 
domes, has been ideal for ag of petroleum hydrocarbons. Salt 
domes offer the best possibility for the large-volume caverns needed 
in a national strategic storage program. 
28712 
welds. Vol. I. Final Berger, H.; Smith, J.H. 28718 and construction of stations for oil 1. 
In anticipation of a request for waivers on defective girth 
the National Bureau of Standards (NBS) in evaluating the 
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Stations are examined as components of pipeline systems for oil 
transportation and general information is given on their design. Also, 
components, hydraulic design, flow patterns and layout of pumping 
stations are discussed in detail. 


and construction of stations for oil pipelines--2. 
-Feizlmayr, Munich). Erdoel-Erdgas Z.; 91: 
No. 6, 188-193(Jun 1975). (In German). 

Part two of this article describes a tank storage facility and its 
components: tanks, manifold and piping systems, pumps for pumping 
out, replenishing and product mixing ———— and sprinkler 

. The facilities for * cag supply, central control and supervi- 
sion, water supply and effluen it disposal, as well as the buildings and 
road network, are also disc 


28720 Experience in cleaning pipelines with a variable-diameter 
. Mansurov, F.G.; Subaev, U.M.; Reshetnikov, L.N.; Mu- 


scraper 

binov, D.M.; Poduzov, I.M. Neft. Khoz.; No. 6, 62-64(Jun 1975). (In 
Russian). 

were made the of a cupped with an 

in cleaning an equip an 

interna linear fitting with a smaller cross section that of the 

line. It was found that scrapers of this type operate ge a 
tt in removing paraffin deposits from the pipe walls, and can 
ecient in removing perafin deposits from the pipe wally and can 


28721 Effectiveness of feeding Disolvan 4411 into an oil pipeline 
during the dehydration of oil. Moiseikov, S.F.; Gulii, Yu.T.; 
Mel'nichuk, V.K.; Mulitsa, I.S.; Arnopol’skii, G.S.; Soboleva, V.M.; 
Bol’shego, R.P. Neft. Khoz.; No. 1975). (In Russian). 
: A comparative study was made of the effectiveness of feeding 
the demulsifier Disolvan 4411 into an oil pipeline directly on feeding 
it into the pipeline via a moving thermochemical dehydration plant. 
= is found that when the demulsifier is fed into mg 5° e directly 

the setting tem perature is reduced by 33-40°C, i.e., 58-65°C to 
about 25°C. Tn addit addition, the setting time is reduced by a factor of 
1.5, the consumption of demulsifier is reduced by a factor of more 
than 1.5, and the dehydration efficiency is improved. 


28722 Cooling of an underground pipeline filled with paraffinic 
ot. Satie, Shutov, A.A. Neft. Khoz.; No. 7, 69-71(Jul 1975). 


pipeline transporting paraffinic oil is proposed w employs a 

of the par mapping technique. aoe case the heat of crystalizaton 
as an tional specific re) 


PROPERTIES 
REFER ALSO TO CITATION(S) 28320, 28673, 30347, 30402 


28723 (DESY-SR—76/04) Fine structure at as carbon 1s K 
edge in of ; Haelbich, 
R.P.; Iwan, M.; Koch, E.E.; Kunz, C. (Deutsc hes Elektronen- 
Synchrotron BSY), Hamburg (Germany, F.R.)). Mar 1976. 12p. 


figs.; tab 23 refs. 


nature of these excitations is discussed on the of their term 
values using information from XPS-measurements. 
28724 Behaviour of oil under Canadian climatic conditions. I. Oil 
on water under ice-forming conditions. B.F.; Chatterjee, R.M. 
Ottawa; Information Canada (1975). 27p. 

Oil was poured onto a water surface under ice-forming condi- 


tography and a following forms of neutron — 
pe (y-ray), ope ultraviolet, visible, and 


‘An estimated 50% of the oil 
ent before the oil was covered with snow, as determined 
by gas chromatographic Pheer and supported by neutron activa- 
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28725 Crude oils from the Zapadnoe T: ste 
F.Z.; Sokol’nikova, M.D.; Abidova, Z.Kh.; Belorol'skaya, Mu- 
sabeko ov, A.T. Chem. Technol. Fuels Oils (USSR) (Engl. Transl); 10: 
No. 9-10, 747-749(1974). 

Comprehesive analytical and test data are presented which 
describe chemical and ph characteristics of crude oil from the 
wd Tashly fields which is located in the Bukhara-Khiva oil 

region. The oil its are confined to the Jurassic (Hori- 

po and Cretaceous (Horizon XIII) formations. In physicoche- 

the crude oils from both horizons are very similar 

as medium-sulfur and medium-resin crudes. The 

pooh “yield of fractions distilling below 500°C is 65-72% with a 

naphtha content of 10-13% (below 200°C); the quantity of dissolved 
gas is 0.3-1.1%. 2 refs. 


28726 Influence of increasing pressure on pyrolysis of liquid 
V.V.; Mukhina, T.N.; Aerov, M.E. Chem. 
we Oils (USSR) (Engl. Transl); 10: No. 9-10, 750- 


of 750-800°C, total pressures res of 15-35 kgf/ 
cm’, 


gas composition than 


ethylene, propylene, and C, decrease. 8 refs. 


28727 Stabilization of thin films of hydrocarbons by high-molecu- 
lar-weight components of crude oil. Blatova, S.A.; Petrov, A.A. 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 10: No. 9-10, 777- 


780(1974). 

The primary stabilizers of crude oil emulsions of the w/o 
type, are the high mol. wt components of crude oil--specifically, 
resins, asphaltenes, and high-melting paraffinic hydrocarbons. The 
state of dispersity of these substances is a large factor in 


aie 
Arlan and Radaevka crudes. recovered substances were 
dissolved in toluene or decalin, i.c., in hydrocarbons of different 


are evaluated. It is pointed out that the asphaltenes form the strong- 
est layers on the water drops. The resins, which are adsorbed on the 
‘bulk’ and elasticity. Since the resins are present in crude oil to a 
considerably greater extent than are the asphaltenes, the presence of 


analysis of light fraction of pyrocon- 
heva, E.E. Chem. Technol. Fuels Oils (USSR) (Engl. 


Transl. ); 10: No. 9-10, 801-805(1974). 


group composition for pyro- 
comdensate below 150°C, “with simultaneous identification 
analytical procedure and i 
and ev 


distilling 
method to give a more detailed deciphering ofthe individual ame 
tic hydrocarbons can be ac y using high-efficiency capillary 
or micropacked columns. 8 refs. 


28729 Frequency dielectric method of 

on crude petroleum and petroleum products. Benin, S et 
LYu.; Roman’ko, K.S.; Sokolov, Meas. Tech. ‘Engl. 
Transl.); 17: No. 10, 1589-1592(Oct 1974). 

A new dielectric method has been developed at Saratov 
Petroleum Gas Plant. It is based on the representation of the dielec- 
whose real part ¢’ 
characterizes dielectric constant proper, w the imaginary 
é” characterizes the loss. The loss arises from the alien 
é"sub m and the dispersed phase €"’sub ph. It is concluded that the 

i 
can serve as a measure of the conductivity of the latter. Formulas are 


total pressure from 15 to 35 kgf/cm? with a constant hydrocarbon 

_— has far less influence on the pyrolysis 
joes a change in hydrocarbon partial pressure 
with a constant total pressure of 30 kgf/cm?. 

As the hydrocarbon partial pressure is increased from 7 to 12 kgf/ 
cm? and the temperature is increased from 750 to 800°C the concen- 
trations of methane and ethane increase, and the concentrations of 
stabilizing emulsions of the w/o type, in particular the influence of 
the state of dispersity of these materials in the solution, the relation- 
ship between 7 and h for films formed by each of these components 
classes that differ in solvency for these substances. The resulting 
solutions were used as the hydrocarbon phase in preparing the test 
films and emulsions. Experimental data are presented in curves and 
ee resins must be considered as an improtant factor in providing ade- 
quate amounts of stabilizing substances. 15 refs. 
ae. in the range of 280 <= hw/27 <= 28728 Gas 

300 eV whic ly resemble the absorption spectra, have been densate. Ku; 

measured for gaseous methane, ethane, ethylene, benzene and acety- 

lene using synchrotron radiation. The spectra being fairly simple paper 1s concerned with the analysis of light fraction 

compared to the valence shell absorption are characterized by weak obtained from for pyrolysis. The work reported was aimed at 

is recommended for the routine of 

ons. Weather Conditions were monitored continuously, as were 

physical properties of the oil and the effect of the oil on its physic: 

DIOIO“ICal SPCCics Was SuDstantially ess than in the contro pond. 7 


tions. Landesman, Ya.M.; ya, T.B.; ; 
kunov, -~ Khim. Prom-st. (Moscow); No. 5, 346-348(1975). (In 
A study was made of the explosiveness of binary mixtures 
petroleum product 


consisting of a 
isting of a 


and 


and ternary mixtures 


ameliorating the properties of 
point its thus 
of their application. 6 


According to J. D. ‘Bernal, a a liquid may be regarded as a 
random, close-packed assemblage of molecules possessing certain 
distinctive geometric properties. At any instant in time the centers of 
mass of the “heap of molecules” define the junctions of a polyhedral 
honeycomb, the individual cells of which consist of ae 
versions of but five deltahedra. We conjectured that the complex 
polyhedral honeycomb, which changes in detail every to 
seconds as a result of thermal motion, can be represented by an 
average polyhedral hole which, in most cases, is identifiable as an 
undistorted specimen of one of the five Bernal deltahedra. 

dures for identifying the average polyhedral _ < of a liquid 
presented. From the geometric properties of this unit cell, 
tension can be calculated as the two-dimensional cohesive 
density (internal pressure) and the spreading pressure as the two- 
dimensional kinetic pressure. When two darneod liquids 

placed in contact, structural c occur on both sides of 
physical interface. Both liquids 

ratio. Once the vicinal geometries are known, the interfacial tension 
can be calculated. The effect of confinement within porous media on 
liquid architecture and, hence, interfacial tension, will be explored 
for some hydrocarbon-water pairs. 


STORAGE 
REFER ALSO TO CITATION(S) 28701, 30006 


28737 Two years experience with the SBS. Dangles, O.; van 
Heijst, W.J. pp 1175-1180 of In Eighth annual offshore techno! 
—— Vol. 3. Dallas; Offshore Technology Conference (197 
rom Offshore technol conference; Houston, Texas, 
United States of Amerie (USA) May 1976). 
See CONF-760577—P3 
The first SINGLE BUOY STORAGE (SBS) —— os 
installed in February, 1974, and became operational on h 23, 
1974. After 23 moths of operstion ito that the SBS 
system has given full satisfaction to the operator, Aquitaine Tunesie, 
2 subsidiary. of the Elf/SNPA Group. This describes the 
obtained from the mooring operation, the off-loading, the 
equipment and the limitation of the operational procedures during 
the loading of 120 tankers with a total of 26 million barrels. 


28738 Storage of hydrocarbons in caverns under consideration of 
environmental 


regional planning, and protection. 
Dreyer, W.; Fuerer, G.; Koch, R.; Schleicher, H. 
Somat Erdgas, Petrochem.; 29: No. 5, 193-199(May 1976). (In 


government should be comprehensive 
and independent ey the AO ny to exploit the salt deposit. For 
reasons relating to environmental protection, caverns should be 
established in unpopulated areas. Projects to be established in the 
vicinity of densely populated areas must be coordinated with region- 
al town and country p! authorities. For the planning and 
operation of storage caverns computation of the stability is of 
The number of caverns per unit area shall be governed 
by the convergence behavior. There are usually no difficulties in 
producing water for cavern projects. The outlet of the brine into 
rivers or the sea must be subject to regulations relating to environ- 
mental protection. Possible shifting of the ground above the cavern 
complex will be controlled by continuous precision altimeter mea- 
surements. 


28739 Petromechanics applied to oil and gas storage. Dreyer, W. 
(Tech Univ, Clausthal, Ger). Erzmetall; 28: No. 6, 265-271(Jun 1975). 
Research intended for practical concerns 


f oil and gas is discussed. Data 
form. 8 refs. 


oa rue (Germany, FR), N ci hnischer 

ec. 

(Germany, Abt. fuer Damof. 
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derived for the determination of the salt content. The method is troleum industrial asphalts. Atactic 
tested by experiments in different conditions and the error rate is in softening point and a decrease in 
established. A device has been developed for rapid and exact mea- Ga 
surements of salt contents of 0-50 mg/liter by direct measurements 
and up to 5000 mg/I with dilution. 
28736 Strucuture of liquids and its effect on interfacial tension. 
28730 Improved method of characterizing bitumens according to Baker, E.G. pp 5p., Paper 7626 of In CIM/CSPG convention on 
their mechanical properties. Heukelom, W. (Shell Res, Amsterdam, enhanced recovery. Calgary, Alberta, Canada; Gulf Oil Canada Ltd. 
Neth). Bull. Liaison Lab. Ponts Chaussees; No. 76, 55-64(1975). (1976). 
By reconsidering the laws of penetration according to tem- From CIM/CSPG convention on enhanced recovery; Calga- 
perature and loading time, by studying the laws of variation of ry, Canada (7 Jun 1976). 
softening point according to the temperature, the author shows that 
the consistency or viscosity of a bitumen measured in penetration 
can be represented in a particularly simple way on a diagram 
showing temperature. The representation of bitumens on this dia- 
rate them various specifications. 19 refs. In french with English 
abstract. 
28731 Rheological characteristics of anomalous oils. Devlika- 
mov, V.V.; Kabirov, M.M.; Khabibullin, Z.A. (Ufa Pet Inst, USSR). 
Izv. Magi Uchebn. Zaved., Neft Gaz; No. 4, 41-45(1975). (In Rus- 
sian). 
Based on a study of extensive experimental material, a system 
of rheological characteristics of anomalous kinds of petroleum 
whose viscosity depends on the shear stress or on stratum pressure 
w in a capillary, it is necessary to determine the limit dynamic 
shear stress, the critical shear stress of the limit destruction of the 
structure in oil and the maximum and minimum oil viscosity. In the 
case of oil filtration in a porous medium, it is necessary to evaluate 
the magnitude of the gradient of the dynamic shear stress, the 
gradient of the pressure of the limit destruction of the structure in 
oil, and the maximum and minimum mobility of oil. 
28732 Relation between viscosity, density and temperature of 
petroleum. Bagir-Zade, F.M.; Buryakovskii, L.A.; Babaev, F.R. Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 9-14(1975). (In Russian). 
The relation between the viscosity and density of petroleum, 
changing simultaneously under the influence of temperature, is con- 
sidered. Petroleums from the deposits of the Apsheron Archipelago 
tion of relationship is derived, based on 580 determinations. Thi 
—? formulates a theoretical relationship between the investigat- 
density are variables. 
28733 Experimental investigation of isobaric heat capacity of 
aromatic hydrocarbons. ~—-e Yu.L.; Grigor’ev, B.A.; Yanin, 
Sonia) Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 73-77(1975). (In 
ussian). 
Results of an experimental investigation of the isobaric heat 
m-, p-xylene) within the temperature range 30-190 C at pressures 
were carried out on an apparatus according to the method of 
direct heating in an adiabatic calorimeter. The error of c/sub p/ 
measurement does not exceed 1%. The design of the apparatus 
tion of heat capacity. Results of the experiment are approximated by 
second-power polynomials. The values of equation coefficients and 
of approximation errors are presented. 9 refs. 
286734 of under vacuum condi- 
product, aif, water at temperatures 
from 20 to 140°C in a vacuum with a degree of water-vapor 
saturation of 0.5, 0.75, and 1. It is shown that at a temperature of 
130°C or more all the investigated binary and ternary mixtures, 
when saturated with petroleum product, are noninflammable and 
nonexplosive at pressures no greater than 1 atm. At a temperature of 
20°C or less they are safe at any pressure. At a pressure of 40 mm 
Hg or less all the investigated mixtures, when saturated with petro- 
leum product, are safe at any temperature. Empirical equations are 
leading to explosiveness of binary and ternary mixtures of petroleum = : a 
products at various temperatures and for various degrees of water ical conclusions to the shape and stability of mine-openings in salt 
4 ed in ical and t: 
28735 Property improvement of petroleum asphalt by addition of 
atactic pp. Bukowski, A.; Piotrowska, K. (Polytech Warsaw, Pol). 
Przem. Chem.; 54: No. 7, 386-388(Jul 1975). (In Polish). 
Studies were carried out on the suitabilities of atactic poly- 
) propylene (a byproduct in PP polymerization) as an admixture 
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und Drucktechnik). Tech. Ueberwach.; 17: No. 11, 383-385(Nov 
1976). qn German). 


fuel oil mixture was ignited, thus causing a heavy explosion. The 
tank was filled to about 25%. The storage temperature of the fuel oil 
mixture achieved by heating was approximately 90°C and was above 
the flash point of the fuel oil mixture of 62°C. Des oy ngs the ruptures 
seam, the explosion did not damage the roof, but the bottom of the 
flat bottom tank. 


COMBUSTION 


ER ALSO TO CITATION(S) 28258, 28357, 28449, 28454, 
ae 30427, 30432, 30433 


28741 oe neg pp 66-70) Laboratory studies on NO/ 
sub x/ formation in oil furnaces. Blumer, U. 1975. (In German). 

From VGB conference) power plants and environment; 
Essen, F.R. Germany (12 Mar 1975), 

In VGB conference on power plants and the environment. 

The kinetics for the formation of NO/sub x/ were studied as a 
function of fuel loading, type of oil, and air excess and deficiency. 
The experimental results were analyzed theoretically and a simpli- 
fied one-dimensional model was developed. (JSR) 


28742 pp I.18-1.33) Formation of soot 
and polycyclic aromatic hydrocarbons (PCAH) in combustion 
Bittner, J.D.; Prado, G.P.; Howard, J.B.; Hites, R.A. (Massachusetts 
Inst. Tech. Cambridge). J Jun 1976. 

ymposium on stationary source combustion; Atlanta, 
GA, USA ity Sep 1975). 


sium. Volume I. Fundamental Research. 

Chemical reaction mechanisms of soot and polycylic aromatic 
hydrocarbons are discussed. Both are found to increase when burner 
firing practices are adjusted to reduce nitrogen oxide formation. 
Kerosene was the only fuel studied. (PCS) 


characteristics of light hydrocarbons. Becker, K. (Inst. fuer Erdoel- 
forsch., _ Forsch. Ingenieurwes.; 41: No. "3, 91-101(1975). (in 

The cetane numbers of pure hydrocarbons of different chemi- 
cal bond types (saturates, aromatics, olefins) of the gasoline re 
were measured without and with ignition improvers using a BASF- 
Diesel engine (of Badische Anilin- und labrik AG) equipped 
with controlled intake air heating. The aim of the investigation 
consisted in determining the influence of fuel type on the cetane 
number increase by ignition improvers, which has not been explored 
systematically so far. In addition to pure hydrocarbons their 
mixtures some typical gasoline blending components and commercial 
gasolines were selected in order to correlate with practical condi- 
tions. The octane number decrease, which necessarily is connected 
with cetane number increase, has been investigated too, because the 
optimization of cetane number increase and octane number decrease 
seemed to be important. 18 refs. 


28744 Enthalpies of formation of selected naphthalenes, diphenyl- 
clic Good, W.D.; Lee, S.H. (Bar- 


methanes, and 
Sn Research Center, OK). J. Chem. Thermodyn.; 8: 643- 
The enthalpi of combustion of nine compounds, selected 


naphthalenes, diphenylmethanes, and hydrocarbons, 
measured by precision —- combustion calorimetry. The 

esge values are a or the standard enthalpy of combus- 
tion. °/sub Ky th/ mole~', in the condensed 
state: 4-methyldiphenylmethane, CisHi,(1), (1809.63 +- 0.24); 2,5- 
it ethane, CisHie(l), -(1963.18 0.29); 
2,2',4,4, (c), -(2569.84 +- 


+- 0.32). 


NATURAL GAS 


REFER ALSO TO CITATION(S) 28283, 29933, 29989, 30009, 30010 


28745 Proceedings of the third 
search and 


conference on natural gas re- 


technology. White, J.W.; Gorniak, R. (eds.). Chi 
Institute of Gas Technology (1974). vp. (CONF-740387—). 


ERA VOL. 2, NO. 12 


From 3. conference on natural gas research and techno! 
Dallas, Texas, United States of America (USA) (6 Mar 1 
The Third Conference on Natural Gas Research and Tech- 
nology, sponsored by the American Gas Association and the Insti- 
¢ papers involve gas industry-planned research programs, energy 
conservation by improving the efficiency of gas appliances and 
industrial process ipment, substitute gas production (from coal, 
heavy oils, oil ceaieak stimulation of low permeability gas reservoirs, 
air pollution, liquified natural gas, etc. Twenty-two papers have been 
entered individually into ERA and EDB. (LEN) 


28746 Gas industry research plan, 1974-2000. Proctor, H.A. pp 
6p., Session I, Paper 1 of In Proceedings of the third conference on 
natural gas research and technology. White, J.W. (ed.). Chicago, IL; 
Institute of Gas Technology (1974). 


From 3. erence on nai gas research and techno! 
Dallas, Texas, United States of America (USA) (6 Mar 1 
See CONF-740387—. 


assigned 5 individual task groups to investigate the areas of explora- 
tion, transmission, distribution and LNG, The 
Mitre Corp. was selected to coordinate the overall study, which 
considered more than 800 individual research tasks. Purposes of the 
research plan are (1) to insure the largest wey! ag tw. ible rep of natural 
gas and substitute gas and (2) to improve the efficienc safety of 
the industry's operations, with due consideration for preserving and 
enhancing the environment. A national research pro 

oped to assure that the industry can grow on a so technological 
basis and fulfill its role in supplying a major part of U. S. ener, 
requirements. REDEX and A.G.A. have approved recomm 
tions to adopt the plan, to initiate a program to fund its implementa- 
tion, to create an organization to manage and direct its implementa- 
tion, to review update the plan regularly, and to make the 
industry, state and federal governments and general public aware of 
the plan. The most obvious suggestion for fusding would be fae 
research contributions based on the volume of gas flo 

the pipelines, with the Federal Government matching 

proportion. 


28747 Gas industry's long range research and development pro- 


Proceedings of ird conf gas research and 
technology. White, J.W. (ed.). Chicago, IL; Institute of Gas Tech- 
(1974). 

From 3. conference on natural gas research and Mar" 19% 
Dallas, Texas, United States of America (USA) (6 Mar 1974 


A researc! ‘or substi- 
eedstocks has been formu- 


—— includes work on: (1) the 
vy oil, oil shale, biomass and solid waste; (2) reaction kinetics and 
construction it SNG Pls 


expendi 

and beyond 1985 at $254 million. The total 
complete all SNG 
RESERVES 


REFER ALSO TO CITATION(S) 28470 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 28469, 28470, 28471, 28474, 
28483, 28491, 28494, 28497, 28499, 28594 


28748 Degassification of De- 
Schettler, P. .; Mitchell, D.; Russey, 


Morgantown, West Virginia, United States of Amana (USA) (i 


Mar 1976). 


978) 
In early 1972, the American Gas Association’s Research and 
Development Executive Committee (REDEX) initiated a compre- 
hensive long-range research plan to identify specific research needs 
Transmission Corp., Houston, TX). pp 22p., Session I, Paper 3 of In 
tute na 
Industry Research Plan, 1974-2000.” The proposed SNG research 
ment in category, areas _ 
are identified and for each of these annual expenditures are recom- 
mended for the 1974-1978 period. The estimated cost of the SNG 
research and development pe for that period is about $1.75 
billion which amounts to 77 percent of the entire gas industry's 
research and development pro; for the same period. Annual 
ted at $273 million 
funding to 
about $7.2 billion. 
0.22); and 2-tert-butylnaphthalene, CisHie(l), -(1856.95 
‘0, IL; 
15.00. 
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In Devonian shale: production and potential. 

Mathematical modeling for characterization of ents bearing 
Devonian shales is described. model development is ussed in 
concerning hydrocarbon content, and 
mathematical model presented relates the laboratory results to well 
productivity. (JRD) 


28749 Dependence of results of neutron methods on gas satura- 

tion of stratum. Berman, L.B.; Vznuzdaev, N.N.; Galuso, Yu.V.; 

Neiman, V.S.; Ovchinnikov, Yu.M. (Vsesoyuzny} Nauchno- 

Issledovatel’ skij Inst. Yadernoj Geofiziki i Geokhimii, Moscow 

of In Yaderno-fizicheskie metody uzucheniya 

nasyshchaushchikh ikh fiyuidov. Tr Trody NINKh i i 
P. Vypuck 1 111. Moscow; Nedra (1974). (In Russian) 


3 figs. 

Results of model inv concerning the dependence of 
iques on strata gas saturation are 
discussed. Measurements with the use of neutron techniques were 
made in the course of gravity discharge of water from stratum 
models. For simultaneous determination of the gas saturation factor, 
of four-electrode resistivity meters. Measurements were conducted 
on models made from pure quartz sand and from a mixture of a 
quartz material and bentonite clay. The models simulated conditions 
of an encased well. The observed in the readings of 
neutron logging instruments with time since the commencement of 
gravity discharge of water from the model is presented. 


28750 Production and Mitchell, G.M. (Transconti- 
Houston, TX). pp 9p., Session I, Paper 2 
of In third conference on natural gas research 
and technology. white J.W. (ed.). Chicago, IL; Institute of Gas 
Technology 

From erence on 


natural gas research and Mae 
Dalles, Tena, United Stales Of (USA) (6 Mar 


production research program, whic ate ~~ more 

million in the first 5 years, defines objectives for developing methods 

to incresse natural gas discovery rates, reduce costs required for 


28751 Aspects of the geology and appraisal/ 
Groningen gas field. van Rossum, B. (Ned. Aardolie Maatsch., 
Netherlands). Erdoel-Erdgas Z.; 91: No. 8, a 1975). 


gas remaining 
proven reserves are estimated and the field's development to date is 
evaluated. The field is located in the northeastern part of the country 
Slochteren sandstone. At the start of this year, the proven untapped 
gas reserve was 1.616 trillion cu meters of and cumulative 
output amounted to 344.5 billion cu meters. 4 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 28504, 28518, 28548, 28554, 
28556, 28607, 28632, 28640, 28641, 28642, 28750, 28774 


28752 en retrograde condensed liquids by revaporiza- 
tion during dry gas injection. Sigmund, P.M. pp 16p., Paper 7616 of 
In CIM/CSPG convention on enhanced recovery. Calgary, Alberta, 
Canada; Gulf Oil Canada Ltd. (1976). 
From CIM/CSPG convention on enhanced recovery; Calga- 
CONF-160816 


NATURAL GAS 2949 


revaporization process was studied by effluent concentra- 
revaporization rate was estimated by matching the solution of a 
mathematical model, in which mass transfer is expressed by a firsi- 
order rate expression, to the experimental effluent concentration 
data. In general, the rate of mass transfer was found to increase with 
decreasing particle size, increased condensed liquid saturation, and 
increased immobile water saturation. The increase in each case is 
attributed to increasing the interfacial area between the gas and the 
condensed liquid. The magnitude of the measured mass transfer rates 
indicate that thermodynamic equilibrium between flowing gas and 
liquid may be assumed for the reservoir. 


feedstocks in refineries, gas processing plants, and central gas fraction- 
ating units. Tukov, Gv: Silkin, E.A.; Obydenkov, S.I. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl): 10: No. 9-10, 711- 


715(1974). 
paper presents cost calculations of the luction of 
LPG and gas fractionation. It is demonstrated that the production of 
is more efficient. Of the schemes that have been examined for central 
gas fractionation units number 1 and 2, the more effective is that of 
cootier 2. When it is considered that in the future all gas fractiona- 
tion units will be built with flow plans to provide maximum LPG 
recovery coefficients and the production of individual hydrocarbons 
conforming to Grade A of the MRTU-67 specification, questions of 
where to locate fractionation units must be suasbven ah the basis 
of the costs involved in rting the LPG to the consumer and 
the savings to be ahcieved by the use of these materials in the 
chemical and petrochemical industry. 


28754 Wet gas filtration. Babe, G.D.; Bondarev, E.A. Izv. Akad. 
Nauk SSSR, Mekh. Zhidk. Gaza; ‘No. 2, 86-93(1975). (In 
Equations of wet gas filtration are derived. The problem of 

filtration to a well from a circular stratum is considered and solved, 
ee account of the condensation (evaporation) of moisture. A 
model of nonisothermal filtration of a gas-water vapor mixture is 

proposed. The model permits calculations of the moisture exchange 
= gas ay pe in cases of steady gas flow, it allows 
determination conditions of condensation (evaporation) of 
moisture. 


28755 Experiences with the drying of sour natural gas. Misra, A. 

(Mobil Oil in Dtsch, Celle, Ger). Erdoel-Erdgas Z.; 91: No. 4, 99- 

105(Apr 1975). (In German). 
Paper deals with some lems ex) 


prob! perienced during 
many years of operation of the = for glycol drying of sour gases. 


and design criteria of the additional equipment required are 
described, and operating problems due to corrosive materials and 
degradation are discussed. Transport of the byproduced poly- 
slides to the reclaiming plant and of cid efient 
large expenditures. Procedures followed and proposed are discussed. 


28756 Allowing for thermal processes in the well shaft in 
studies. Vol'pin, S.G.; Myasnikov, Yu.A.; Shkol'nikov, V.B. 
rust ‘Soyuzburgaz’, USSR). " Razved. Okhr. Nedr; No. 4, 37-43(Apr 


(T 
— t.. the f a natural gas fi from 
of a gas formation 

pressure-variation curves, SSaeae to take into account thermal 
processes in the well shaft. A method of calculating bottom pressure 
Fecovery curves i proposed in which allowance is made forthe 
dependence of the gravity of water on temperature. 
28757 Preparation of the gas from the Western Surgut and Ust'’- 
balyk fields, Antip’ev, V.N.; Vokhmintsev, V.N.; Soldatov, V.D. 
Neft. < No. 6, 59-62(Jun 1975). (In Russian). 

The results of an analysis of methods of the dew 
points of gases with respect to hydrocarbons show that a 

dependence of the dew point on pressure is highly 
applicable for practical calculations. To reduce hydrocarbon losses, 
and to prevent the precipitation of condensate in the gas pipeline and 
the subsequent entry of the condensate into the boilers of the power 
plant where the natural gas is being utilized, it is recommended that 
the gas be at the compressor station with a dew point with 
a ydrocarbons at a temperature of -0.5°C and a pressure of 
9.9 kgf/cm? 
energy 


28758 oases the total expenditures in low-temperature 
gases. Berlin, M.A.; Gorechenkov, V.G.; 


G.A.; Arnautov, Yu.A. {All-Union 
USSR). Neft. Khoz.; No. 7, 62-64(Jul 
1975). (in Russian). 


An analysis is made of the conditions required for minimum 
i during low-temperature absorption in a 
— It is shown that a maximum nonequilibrium state, which is 
the cause of irreversible thermod losses, is observed in zones 
of injection of initial gas and it absorbent. It is established that 
irreversible energy losses ma reduced by removing the heat of 
along the height of the column. 


by the University of Tulsa and a task group (consisting of members 
of the exploration, production, and gas industries) for the gas indus- 
concentrates on the and orient- 
ery, recover natural gas from nonconventional sources, improve the 
utilization of existing information and future data, and assure the 
environmental compatibility of industry operations. The plan has 
four basic components: supply increases (major new sources, im- 
—_ finding techniques, improved recovery and use of existing 
owledge), cost reduction (improved drilling, improved well com- 
letion and control, improved reservoir control, and more efficient 
finding), environmental protection, and development work. Projects 
for supply increases will receive the bulk of expenditures in the first 
5 years. 
of the 
Assen, 
owth 
rates of revaporization of the immobile liquid that was deposited in 
various porous media as a result of mes condensation during 
pressure depletion. The influence of particle size, initial liquid satura- 
tion, dry gas injection rate, and immobile water saturation on the 
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28759 Well piston and paraffin scraper construction. Watson, pipeline the value was 30 to 40 percent of requirements; 
W.L.; Watson, L.R. US Patent 4,007,784. 15 Feb 1977. Filed date 14 eS a an tneee pipelines serving a 


Oct 1975. 8p. 

A piston device is described for removing liquids from within 
scraping paraffin from the tube walls piston has an elongated 
tubular body formed with a plurality of axially spaced wiper or 

rings which extend radially outwardly from the body for 
removing the from the tube walls. A rotor — is 


between the rotor and bottom ring which forms a sealing 
across the tube wall _— a greater gas pressure below the 


piston than above it. pressure differential causes the piston to 
its. The piston preferably is formed of titanium to provi 
weight construction requiring less preswure differential to lift the 
claims, 7 figures. 
28760 Gas J.E. (to 


recovery from hydrate reservoirs. Cottle, 
Petroleum Co.). US Patent 4,007,787. 15 Feb 1977. Filed 
date 18 Aug 1975. 8p. 
_ Natural gas is recovered from gas hydrate reservoirs by 
light hydrocarbons, which do not form hydrates at reservoir 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 28780, 30359 


28761 76-203-008) Production, storage and trans- 

port of offshore natural gas using a liquefaction plant on a steel 

semisubmersible. Berger, E.; Gerth D; Koenig, D.; Meyer- 

D. (Linde A.G., Hoeliiegelohreuth /Moenchen (Germany, F.R.) 

paowt ae (In German). ( INF-760690—5). Dep. NTIS (US Sales 
y, 


gas liquefaction were their technical realiza- 
tion and the economy of their employment. Herewith, one of the 
-_— mising alternatives is introduced: The natural gas liquefac- 
t is located on a semi-submersible platform. pA eae 

the drill hole to the liquefaction plant — 
combined storage and transfer buoy through a bundle of Pu-insulat- 
ed inner and outer corrugated pipes which is carried below the 
water surface in a certain water depth. From the buoy the LNG is 
transferred periodically--again by means of a pipe bundle--to a LNG 
Tanker which is moored to the buoy at a single point. The com 
system can easily be transferred to other locations and be 
9 


28762 Technical and economic aspects of a natural gas liquefac- 
Fehringer, A. — Wasser, Waerme; 29: No. 9, 271- 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 28679, 28776, 30000, 30608 


28763 Report of the 
consumers, 


y 
y to an average 


predicted value of pesca ter tas Gor 


industrial sector and large residential population). So far the 
have not been serious because of warm winters and industrial 
recession. The impact of curtailment on various industries is exam- 
ined. In many cases the use of gas is critical in various processes and 
the only feasible alternative is propane. Some companies have either 
—— their own supply of natural gas or converted to coal or fuel 
oil. Among others the petrochemical industry would be severely 
affected by natural gas curtailment. The result would be decreased 
production, unemployment and decreased competitiveness. Residen- 
tial consumers have so far been protected from adverse effects by 
regulatory priorities, price regulation and gas company efforts to 
wee, supplies with propane, LNG, storage facilities, etc. 
——s distributors now refuse new customers. Therefore, the 
on builders and new home buyers, who must seek 
ee energy supplies at higher cost. Voluntary conservation 
efforts appear to be saving 4 to 8 percent. (LTN) 


WASTE MANAGEMENT 


ton, Alberta); Tollefson, E.L. J. Can. Pet. Technol; 15: No. 2, 
39-47(1976). 
The feasibility of physical-chemical treatment of sour gas 


pliant aqueous wastes was studied on a laboratory scale. 
tal data on (a) the tion of organic pollutants on 1627- 
00 activated carbon, (b) the removal of sulfides from plant 


aqueous waste, and (c) the chemical clarification of two aqueous 
waste streams are presented. 
of major organic chemicals used in treating sour gas was studied. 
The concentrations of the dilute aqueous solutions of those chemi- 
cals were measured by a Beckman Total Carbon Analyzer. A four- 


hour contact was found to be sufficient for equilibrium 
adsorption of the organics. The adsorption data are well represented 
by Freundlich isotherms. Ex 


tal data on the treatment of sour 
methods indicate the 


handling 

and treatment scheme, for a typical sour gas ee pean van baa 
tion and by zon waste water samples by chlorine-ultraviolet oxida- 
——— 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 28785, 30899, 30908, 30914 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 28507, 28592, 28593, 28594, 
28596, 28637 


28765 (BERC/RI—77/2) Chemical explosives 


demonstrations. Final inclogy 

lation were conducted on 3 noncommercial wells. The gas 


ly 20,000 of PTC-4 explosive was 
mani pumping in 137 of oxidizer and 430.4 
gallons of fuel. After the were cleaned out and 


retested. Some improvement was obtained but the wells were still 


with the additional objective of evaluating cost effec- 

tiveness. A detailed hazards study was by the contract and 

dene ions were conducted aly’ 
ts. 


28766 ERDA research in fracturing technology. Komarl, C.A. 
ERDA symposium on enhanced oil and gas recovery. Vol. II. Gas. 
Linville, B. (ed.). Tulsa, OK; Petroleum yr pee Co. (1976). 


From ERDA symposium on enhanced oil and Sep 1970 


mined distance below the bottom most ring. A plurality of angled 
grooves or vanes are formed in the rotor member which causes 
rotation of the rotor as the piston moves upwardly through the tube. 
The revolving rotor member produces a turbulence in the space 
conditions, through the formation to dissolve and recover the natu- 
ral gas. A freezing point depressant can also be injected into the 
reservoir to accelerate development of production. 10 claims, 1 
gas plant waste waters by physical 
need for (a) segregation of various streams and (b) a combination of 
incineration, steam stripping, clarification, and activated carbon ad- 
sorption for the treatment and disposal of different streams. The data 
rom 3. international conference and ¢é ition) research- 
(Interocean 76); Duesseldorf, German, Feder- 
al Republic of (F.R. Germany) (15 Jun 1976). 
ig of ey from both viewpoints is discussed. 
are compared, and res ts tabulated, and graphically pre- WClis Nad PrcViously ticalcu OY acid and Mydraulic lractuling 
sented. Investment and operation costs are analyzed. 2 refs. ao : ante aus 
Transmission, Distribution, 
impact of gas shortage on 
, Washington, D.C. (USA)). 
. SOp. eral Power Commission, Wash.ngton, DC. 
The advisory task force was asked to analyze the predicted 
shortage of natural gas, its probable impact on residential, commer- 
cial, and industrial customers, and possible methods of ameliorating 


JUNE 30, 1977 


Research in ing technology for the ERDA organiza- 
tion is structured on (1) develo it of new ts for 
increasing the deliverability of na gas from resources that are 
classified as marginal by present day practices and (2) the testing and 
transfer of new technology to the private sector. The program at the 
Morgantown Energy Research Center is centered about their fore- 
most expertise in delineating and utilizing natural and induced frac- 
ture systems for enhancement of resource recovery. The program at 
& Bartlesville Energy Research Center evolves about their broad 

in stimulation technology in the mar, gas resources of 
US. The ERDA or, ition interfaces with industry in 
field demonstration projects of new stimulation concepts that are 
potentially attractive as techniques for improving the deliverability 
of gas from known marginal resources. Demonstrations of field 
worthy technology are conducted with direct service contracts or 
with cost sharing government-industry contracts both of which are 
approaches now being pursued. ERDA participation is to provide an 
interface for technical contributions to the efforts and for the trans- 
fer of new technology to be accomplished. Upon demon- 
commercialization follow 


28767 Remote sensing studies in the Appalachian Plateau for 
application to fossil fuel extraction. Werner, E. (West Virginia Univ., 
Morgantown). pp C21.-C2.20 of In ERDA ee on enhanced 
oil and gas recovery. Vol. II. Gas. Linville, B. (ed.). “Tulsa, OK; 
(1976). 

rom symposium on enhanced oil recovery; 
Tulsa, Unied States of America (USA) © Sep 1976), 

See CONF-760974—P2. 

Fractures are an important factor in the production of mineral 
resources of all types. They are ly important in the recov- 
ery of hydrocarbons from reservoirs of little primary permeability 
but some secondary fracture permeability. 
subsurface fractures is an extremely time-consuming and expensive 
task, the determination of the voniien of subsurface to surface 
fractures and features visible on remote sensing imagery could 
simplify this mapping task. This is particularly important where 
large reserves currently provide only a marginal economic return, 
such as the Devonian shale gas of southwestern West Virginia and 
eastern Kentucky. One phase of this project is the determination of 
patterns of photolineaments. Photolineament maps have been pro- 
duced for several portions of the study area. Both a constant 
regional pattern and a variable local pattern can be seen on most of 
these maps. In another phase of the project, the methods uently 
employed in photolineament studies were found to be too hap! 
for application in the Appalachian Plateau; therefore much of the 
effort of this project during the past year consisted of development 
of techniques of photolineament mapping for the specific imagery 
available and for the terrain of the study area, and development of 
methods of data analysis employing appropriate statistical tech- 
niques. 


oil and gas recovery. Vol. II. Gas. Linville, (ed.). “Tulsa, ma OK, 
Petroleum Publishing Co. (1976). 


From ERD ERDA enhanced oil ; 
ated States of America (USA) Sep 1976, 


See 

This project has as its objective the assessment of the techni- 
cal and economic effectiveness of massive hydraulic fracturing tech- 
niques for the development of the potentially large gas reserves 
locked in the extremely tight (low permeability) A hian Basin 
Devonian Shales. The scope of the project is to dri re (oriented), 
log (complete suite), and case three wells in an established (naturally 
fractured) gas producing area of the Devonian Shale for stimulation 
Drilling massive hydraulic fracturing (MHF) tech- 
20d, was in project well, Columbia Gas Well No. 

wat initiated on Jeary 1976. ‘The fisst prop well was 
(Well No. 1) was not cored due to the excessive Devonian Shale 
thickness encountered in the first well—almost twice as thick as 

y budgeted. The third project well (Well No. 20402) was 


detailed information was believed important. All cores were orient- 
ed. A complete suite of logs were run on each well for basic 
reservoir information and for direct comparison with the core analy- 
sis. On June 21, 1976, the first project well, Columbia Gas Well No. 
20403, was hydraulically fractured with 220,000 of 80 Qual- 


deviated 
» RC; 


NATURAL GAS 2951 


Jenkins, E.B. (Kentucky-West Virginia Gas Co., aes 

pp C6.1-C6.8 of In ERDA a on enhanced oil and gas 
recovery. Vol. II. Gas. Linville, B. (ed.). Tulsa, OK; Sonelaes 
Publishing Co. (1976). 

From of and 
Tulsa, Oklahoma, United States of America (USA) & sep 19 197 

See CONF-760974—P2. 

The first phase of this project, which was to drill, core, log 
and stimulate a vertical well in the Devonian Black Shale of eastern 
Kentucky has been ony oa The vertical well was drilled on the 
western margin of the Big Sandy Devonian Shale gas field, and 
results from the well form a data base preparatory to designing and 
formulating plans to drill the deviated hole of phase two of this 
project. Preliminary production results from the vertical well indi- 
cate that it probably will not be commercial and that some formation 
damage occurred during the foam frac treatment. In addition, there 
was communication between tested zones through the formation. 
Production testing continues on the well because the effect of a 
stimulation technique on the fractured shale reservoir can only be 
evaluated over an extended period of time. It is recommended that 
the deviated hole of phase two be drilled adjacent to the vertical 
well of phase one so that an evaluation of both techniques can be ° 
made under nearly constant geologic and geochemical conditions. 
Multiple e Sap should be more effective and discrete in the 
deviated hole, and modification to fluid characteristics is anticipated — 
prior to our second test of the foam frac technique. 


28770 ee explosive fracturing of gas wells. Hilburn, J.B. 
Jr.; LaRocca, S.J.; Spencer, A.M. Jr. (Petroleum Tech. Corp., ° 
Redmond, WA). pp C7.1-C7.6 of In ERDA sym on enhanced 
oil and gas recovery. Vol. II. Gas. Linville B. (ed) (ed.). “Tulsa, OK: 
Petroleum Publishing Co. (1976). 

From ERDA ited Sat on enhanced oil 
Tulsa, Oklahoma, United States of America A) Sep 19 197 

See CONF-760974— 

ae hian Basin were treated with 
explosive loads ranging from 20,000 to 30,000 pounds. The explosive 
was manufactured in the well, approximately 100 ft below the 
surface, by pumping two nondetonable chemicals down to the 
downhole mixer. A general description of the process is given. The 

uid explosive was used to hydraulically fracture the formation: 

entire pumping, + manufacturing process and detonation 

was carried out from the data control unit, which allowed remote 

——— of the pumping units and the special wellhead assembly. 

ils of the explosive loading, cleanout and production evaluation 

are presented. Follow-on contracts have been negotiated for stimu- 
lating eight new gas wells in Virginia, Kentucky and Texas. ’ 


28771 Pinedale Unit MHF experiments. Randolph, P.L. el 
Paso Natural Gas Co., TX). pp E2.1-E2.31 of In ERDA symposium 

on enhanced oil and gas recovery. Vol. II. Gas. Linville, B. (ed.). 
Tulsa, OK; ry. Publishing Co. 

From ERDA symposium on recovery; 
Tulsa, Oklahoma, of America (USA) (9 Sep 1976). 

See CONF-760974—P2. 

reservoir in the Northern Green River Basin at a depth interval 
between 8,000 ft and 12,000 ft. A total of 894,190 gallons of fluid and 
2,715,000 pounds of sand were pumped in three stages in two —_ 
with the limited entry technique. Fluid viscosities were 
give propped. lengths of 1000-1500 ft and proppant sand beds 

a. a oe than 50 percent of the kness of each 
sandstone The experiments included laboratory research 
to design limited entry with perforations — one and two 
strings of casing. Field data analysis to determine fracture gradients 
and extent of perforation erosion has been complicated by a depen- 
dence of friction pressure in tubular goods upon sand concentration 
and by an apparent large variation in minimum principal in-situ stress 
between sandstones simultaneously fractured with the limited entry 
technique. A high proppant concentration was used to assure that 

uction would be limited to reservoir characteristics, rather than 
ee. A comparison was made with results of prior 
hydraulic fractures propped with a partial monolayer. page 
date Tas boon onl about one-fifth that 
in the ational Gas Survey report. Evaluation of the 
eee peodection capability and the cost of the hydraulic fracture 
treatment indicates that the stimulation technique employed is not 
commercially feasible at this time for the reservoir conditions tested. 


Wattenberg Field, Colorado. Fast, C.R. (Amoco Production Co. 

Tulsa, OK); Holman, G.B.; Covlin, R.J. pp of In 
CIM/CSPG convention on enhanced recovery 
Canada; Gulf Oil Canada Ltd. (1976). 

From CIM/CSPG convention on enhanced recovery; scat 
ry, Canada (7 Jun 1976). 

See CONF-760676— 

The of joint research and effort to develop 
commercial gas production from the very low permeability Muddy 


BPM. The lowermost shale zone (Marcellus) from 3,858 ft to 4,031 ft 

See eee 1,500 Ib of benzoic acid as a diverting 

agent. Total gas production from the well has been averaging about 

120 Mcfd with ever-increasing hydrocarbons and decreasing nitro- 

gen. 

28769 Eastern Kentucky enhanced gas recovery po 

well and multiple hydraulic fracture techniques. Sh 
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a. Formation in the Wattenberg Field near Denver, Colorado, by 
ey of MHF (Massive Hydraulic Fracturing) are present- 
Muddy “J” Formation is approximately 50 ft thick and 
Me ata depth of about 8,000 ft. The bottom-hole temperature in 
these wells is 260°F. Initial attempts to develop the gas potential in 
this field were made by stimulating wells with 40,000 to 50,000 gal 
gelled water fracturing treatments. These efforts resulted in in- 
creased gas production; however, the rapid decline of gas produc- 
tion rates with time indicated that the stimulations would be eco- 
nomic failures. Laboratory studies were made to evaluate various 
fracturing fluids and to investigate fracture flow capacity with 
various proppant plans. Using these studies, a stimulation oe 
was developed which utilized a polymer emulsion fracturing 
Treatments with up to 500,000 gal of fluid and 1,000,000 Ibs Soon 
have been conducted. Field case histories are discussed and the 
results of MHF treatments are compared with the conventional 
fracturing treatments. 


28773 Stimulation considerations in the shallow gas sands of the 
Keg River area. Chmilowski, W.; Krueger, T.M. (Dowell of Canada, 
Calgary, Alberta). pp 8p., Paper 7629 of | In CIM/CSPG convention 
ua. Calgary, Alberta, Canada; Gulf Oil Canada 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

Increased demand for natural gas and price incentives have 
increased exploration and p Hornet ng drilling in North Western 
Alberta. The new activity has renewed interest in fracturing shal- 
low, low permeability formations. This paper discusses the various 
a encountered stimulating the formations in the Keg River 
area. Also discussed is the possibility of formation sensitivity and the 
use of laboratory data as an aid to treatment design. 


28774 Detection of hydraulic fracture and dimensions 
in cased wells. Power, D.V.; Schuster, C.L.; Hay, R.; Twombly, J. 
eo Nat. Gas Co., TX). J. Pet. Technol; 28: 1116-1124(Sep 
1976). 

A recent national study estimates that the nation’s recoverable 
natural-gas reserves could be doubled if economic means could be 
developed to recover about half the gas from the tight sandstones in 
the Green River, Uintah, and Piceance Basins alone. A promising 
technique for recovering such gas reserves combines large —— 
fractures with multiple-zone completions in a single well. An accu- 
rate knowledge of the dimensions, orientation, and spatial character- 
istics of the fractures is needed. This paper reports research on the 
use of large hydraulic fractures and muleple Se conducted 
in conjunction with projects for detecting and measuring fracture 
dimensions and orientation. 20 refs. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 30011 


28775 Alberta freehold mineral tax system. Blackadar, M.R.; 
Randall, T.E. pp 10p., Paper 7614 of In CIM/CSPG convention on 
eabeaced recovery. Calgary, Alberta, Canada; Gulf Oil Canada Ltd. 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 

See CONF-760676—. 

The oan. implementation, and administration of the Al- 
berta Freehold Mineral Tax System are described. The procedures 
for generation and appeal of mineral tax assessments are clarified, 
with examples provided to show the most common grounds for 
lessors and lessees by defining the basis and limitations of the 
assessment and appeal procedures. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 28711, 28757, 28761, 29077, 
30218, 30501, 30502, 30503, 30504, 30505, 30506, 30507, 30508, 
30509, 30510, 30511, 30513, 30514, 30515, 30516, 30517, 30518, 30519 


(FPCS—242) Statistics of interstate natural gas pipeline 
companies, 1974. (Federal Power Commission, Weshington, D.C. 
(USA)). 1974. vp. Federal Power Commission, Washington, Dc. 


This publication presents financial and operating statistics 


compiled from annual reports (FPC Form No. 2) filed with the 
Federal Power Commission by Classes A and B interstate natural gas 
—_ companies . the year —— December 31, 1974. Classes A 

, as defined for accounting reporting purposes in the 
Commission's Uniform System of Accounts, include interstate natu- 
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with annual operating revenues of 

$1,000,000 or more. mailer companies, £9 Claes C and 9 Class D, 
altogether account for less than 1 percent of the sales by all interstate 
+e pipeline companies under Commission jurisdiction. There 

pr 8 asses A and B interstate natural gas pipeline companies and 
34 major natural gas pipeline companies for year 1974. Statistical 
data indicate that in 1974, interstate reserves, as reported by the 
interstate pipeline companies in FPC Form 15, declined for the 
seventh consecutive year. This decline in the interstate supply has 
manifested itself in firm service curtailments which have increased 
dramatically from 17.5 billion cubic feet in 1970 to 1.679 trillion 
cubic feet a. Projected net firm curtailments for the April 
1975 through h 1976 period are anticipated to be in excess of 


2.9 Tcf, about 19 percent of projected net requirements. The oil 
equivalent of this shortfall in natural gas supply is about 1.4 million 
barrels daily. 


28777 LNG: from ship to shore. Peraino, J.; Chase, B.L.; Plo- 
dowski, T.; Pupko, H. (Raymond Technical Facilities, I Inc., nae PP 
1119-1127 of In Eighth annual offshore technolo; 
3. Dallas; Offshore Technology Conference (1976). 


From Offshore technology conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

An LNG (liquefied natural gas) unl terminal - the 


largest in the U.S. and second only to one in ee 
designed by Raymond Technical Facilities Inc. (RayTech), for Co- 
lumbia LNG Corp. and is nearing completion at Cove Point, Md., 
on the Chesa) e Bay. Tankers will be unloading Algerian LNG at 
offshore from where it will be piped to shore, still as a liquid 
at —260°F through a mile-long sunken-tube tunnel. This is the 
omch application of tunnel construction for carrying LNG. The 
o! terminal design had provided for a conventional 
ported trestle with pipeway and roadway from the offshore berths to 
the onshore storage plant. However, in view of 
the situation of the in a relatively unspoiled, recreational 
area, and, particularly of the wetlands area with its value to the 
over-all local ecology, objections were raised by environmentalists 
resulting in the substitution of the tunnel for the more visible trestle. 
This concept entailed major changes throughout the project. How- 
ever, once the change was judged worthwhile and economicall 
tolerable by the owners, the work has proceeded as expected season par | 
wildlife refuge and recreational area. 


28778 Report of the planning task group on distribution and LNG 
research. Sarkes, L.A. (American Gas yn Arlington, by 
Strieff, D.T. pp 13p., Session I, Paper 5 of In — of the 
third conference on natural gas research and technolo 
J.W. (ed.). Chicago, IL; Institute of Gas ear ee (1974). 

From 3. conference on natural gas researc’ 
Dallas, Texas, United States of America (USA) (6 Mar 1 

An an to 
expenditures in the field of distribution and ome 
for the period 1974 2000. is plan is the result of intensive efforts 
on the part of a gas industry task group, the A.G.A. research staff 
and Arthur D. Little, Inc. High priority research needs have been 
identified and estimates of benefits, cost and time frames have been 
established. In the field of gas distribution, — py A peed 
research needs were selected for immediate study from of over 
were selected in the field of liquefied gas from a list of over 
forty-two research needs. 


28779 ‘Pressure and 


and temperature distribution in liquefied 
gas flow with phase changes. Gol’dzberg, V.L.; Maron, V.I.; Fisher, 
V.Z. Izv. Akad. Nauk SSSR, Energ. Transp.; No. 2, 128-133(1975). 


(In Russian). 
the flow of liquefied natural gas with phase changes in a horizon‘ 


and gas phases are in 

thermodynamic equilibrium. Calculations of the main parameters of 
the flow are carried out. It follows from them that the fall of 
increasing heat transfer to the system. result can be explained 


pressure at the saturation line. Construction of a more exact model 


28780 Experiments in LNG vaporization from leakages. z 
Gas- Gas Erdgas: 116: No. 7, 263-265(Jul 1975). 
Practical devices and and results are 


described and presented in grap! 
28781 a transmission system. Hamlyn, 
Gas 1995) Hinckley, 15: No. 7 


JUNE 30, 1977 


An outline is presented of the development of transmission 
systems and indicates some of the technical changes which have 
taken place over the last ten years. In addition, 2 discussion is 
for the revision of the National Methane 

which was last revised in 1967, and briefly 
describes the poet procedure for administration of maintenance 
on the National Transmission System. A more detailed consideration 
of offtake and pipeline maintenance is made drawing attention to the 
ee The need for a well co-ordinated organisation 
is illustrated 


Derby Dist, 
hazards from 


gas transpo: 
shows how it could help optimize the gas distribution system on 
— Tank cars for liquefied natural gas are 
and the safety aspects and costs they involve are examined. 


hydrogen embrittlement in deep gas wells. 

R.N. (Shell Oil Co., New Orleans); Kochera, J.W. pp 531- 

of In Effect of hy on behavior of materials. Thompson, 

W. (ed.). New York; Metallurgical Society of AIME (1976). 

From Conference on effects of hydrogen on behavior of 

materials; Moran, Wyoming, USA (7 Sep 1975). 
See CONF-750925—. 


listed in NACE Standard MR-01-75 and API Spec SAC Grades C- 
75 and L-80. Field failure history correlates well with laboratory 
data for the carbon, low and medium alloy steels. Laboratory tests 
have been less effective in screening higher alloys, such as 12 percent 
chromium stainless, Monel K-500, and Inconel X-750. In the case of 
12 t chromium stainless, no field SSC failures have occurred 
at below HRC 22, although laboratory data show the 
material to be susceptible to SSC at hardnesses as low as HRC 20. 
Conversely, failures of both Inconel X-750 and Monel K-500 have 
materials are ted by MR-01-75 at a maximum hardness of HRC 
35. Field failures have occurred with normally SSC resistant materi- 
als as a result of cold working or inadequate quality control during 
the manufacturing Thus, quality control and careful use are 
essential requisites in the selection and handling of materials for use 
in sour service. Improved laboratory procedures are desirable for 
evaluating high alloy materials to increase the correlation with field 


PROPERTIES 
REFER ALSO TO CITATION(S) 28320 


COMBUSTION 


REFER ALSO TO CITATION(S) 28357, 28454, 30091, 30097, 
30203, 30432 


28785 (CONF-7509167—1) Burner design criteria for control of 
pollutant emissions from natural gas flames. D.R. (Institute 
————<-- 1975. 49p. Institute of Gas 


America (USA) (24 § (24 USA) Sep 1979. 


h resulted in 
modifications can be tilized on existing equipment or can be incorpo- 
rated in the design of new combustion systems. Because of the 
influence of furnace geometry and multiple flame interactions on NO 
modifications may not result in the same 
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oped by this program, with the use of suitable monitoring 
equipment, reductions in NO emission levels up to 60% are possible. 
28786 Designing furnaces for low NO/sub x/ emissions. Hem- 
sath, K.H.; Schultz, T.J.; Chojnacki, D.A. (Midland-Rose ose Corp., 

Toledo). pp 22p., Session III, Paper 1 of In Proceedings of the third 
conference on natural gas research and technology . White, J.W. 

(ed.). Chicago, IL; Institute of Gas Technology (1974). 

Dallas, Texas, United ‘States of America (USA) (6 Mar 

exas, Uni tates 

See CONF-740387—. 

The NO/sub x/ formation characteristics of several 1 MM 
Btu/hour industrial burners were examined to establish the criteria 
for development of a new reduced NO/sub x/ emission burner. 
These tests revealed that NO was formed in the high temperature 
zones where flame stabilization, bulk combustion, and flue product 
bulk mixing occurred. The criteria for lowering the NO/sub x/ 
emissions included reducing the residence time in the flame stabiliza- 
tion region, lowering the temperature in the bulk combustion region, 
and rapidly mixing the hot burner combustion products with the 
cooler surrounding gases. A low NO/sub x/ emission burner was 
built utilizing a high velocity burning jet that entrained the cooler 
furnace gases to temper the combustion and rapidly cool the com- 
bustion aan hed This high aerodynamic recirculation burner re- 
duced the NO/sub x/ levels to 1/2 to 1/3 of those of most commer- 
cial burners. The program then moved to a study of the placement of 
these aerodynamic recirculated burners to allow unretarded entrain- 
ment. This study was done by cold modeling the burners to deter- 
mine the minimum between the burners and obstructions 
such as furnace w other burners without interaction. Jet 


velocity, temperature, and concentration profiles were used to dis- 
cover the extent of interaction between the jets and their surround- 
ings. These results were then interpreted into a set of furnace design 
characteristics for proper application of the new low NO/sub x/ 


28787 Your conbustion noise: what is it. Putnam, A.A. (Battelle 
Columbus Labs., OH). pp 26p., Session III, Paper 2 of In Proceed- 
White, JW: (ed "conference on natural gas research and technol x 
ite, J.W. ~ Chicago, IL; Institute of Gas Technolo, (1978), 
3. conference on natural gas research and tec Ag 

Dallas, "a United States of America (USA) (6 Mar 1974 

ustion noise is classi ‘our i 4 
(1) combustion-driven oscillations, (2) combustion 3) beware 
combustion noise, and (4) combustion amplification of periodic flow 
phenomena. The last is further subdivided into (a) external noise 
sources, (b) Strouhal-related phenomena, and (c) swirl-burning 
precession noise. The discussion is directed principally toward the 
noise characteristics that can aid in identifying the class of noise, and 
thus the source and corrective measures that can be taken. For the 
most part, information my available in the literature is only 
outlined. However, because of the importance of swirl combustion 
and the recent and scattered availability of information in this area, 
noise studies related to swirl burners are discussed in some detail. 


28788 Effect of organic sulphur contained in natural gas on 
different metals and alloys in gas appliances. Joos, L.; Steinbrecher, 
K. (Ruhrgas, Dorsten, Ger.). Gas Waerme Int.; 24: No. 5, 214- 
217(May 1975). (In German). 

A test setup was devised in which several metals were ex- 


~~ compounds if the gaseous fuel 


The corrosive action of organic sulphur Pn 


is attacked rapidly when exposed to sulphur natural gas in 
the presence of hydrogen or oxygen. Burners or valve components 
which are exposed to unburnt at temperatures above 150°C and 

therefore never be made of nickel, 


REFER ALSO TO CITATION(S) 28738, 28739, 28761, 28777, 
28778, 30635, 30636 


28789 game 14) Reduction of environmental pollution 
from fuel and manufacturing processes. Hardt, H.A. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). ‘Savannah River 


Plant). Oct 1976. Contract E(07-2)-1. 12p. (MET-E—18). Dep. 
NTIS $3.50. 


28782 Reducing the 
Eng.). Gas Eng. Manage. 
Various methods 
leakage and uncontroll 
maintenance, upgrading governors, the use of security valves, cost 
control and types of work which are suitable for carrying out on a 
lump sum basis are discussed. 
28783 Basics of LNG transportation by road tank cars. Back- 
haus, H. Erdoel-Erdgas Z.; 91: No. 8, 248-253(Aug 1975). (In 
German). 
Liquefied natural gas will have to be used more and more in 
the future to meet the fast-growing and seasonally fluctuating 
demand for natural gas in Europe and West Germany. The author 
e 
and 
are 
disc 
9 
burner. 
ind tes DrOCccdures Hav proven V 
sulfide stress cracking (SSC) resistant carbon, low and medium alloy 
results. 
test gases made of natural gas in order to determine the liability of 
severly afected by 
severely affected by orga 
is free from oxygen. 
nickel from corroding. 
nickel is aggrevated i 
undergoes considerable corrosion when exposed to organic sulphur 
Pe and the presence of oxygen aggravates corrosive attack. Lead and 
copper, lead or zinc. 
STORAGE 
However, applying the principles of aerodynamic NO control devel- 
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; Nuclear fuel and target manufacturing processes in the 300 
Area generate potential environmental pollutants. Efforts to elimi- 
nate or reduce their harmful effects have been pursued for many 
years by the Raw Materials and Raw Materials Technology depart- 
ments with assistance from other groups, primarily the Project and 
Health Physics departments. This report documents: methods adopt- 
ed to reduce pollution; cost of these methods; amount of pollution 
reduction achieved; and other benefits in cost savings or quality 
improvement for January 1968 through December 1975. Capital 
funds totaling $915,000 were spent on these programs. Annual cost 
‘savings of $65,000 were realized, and incidental but significant 
improvements in product quality were obtained. In no case was 
product quality degraded. Reductions in releases of pollutants are 
‘summarized for water pollution, air pollution, and land pollution. In 
addition to these reductions, intangible benefits were realized includ- 
ing reduced corrosion of structures and equipment; improved work- 
ing conditions for personnel; energy savings, both on and offplant; 
improved utilization of natural resources; and reduced impact to 
environment, both on and offplant. (PCS) 


28790 Conversion of the former Wolfersberg gas reservoir to gas 
storage: groundwork and knowhow. 2. Petrusch, E. (Dtsch. Texaco, 
— Erdoel-Erdgas Z.; 91: No. 5, 145-149(May 1975). (In 
German 


)- 

. Part II of this article on the converted gas storage deals with 
plant and auxiliary facilities, operational mode of the storage, control 
and supervision, as well as initial experiences during a longer period 
of gas injection. Taking into consideration the preconditions imposed 
by the gas reservoir, the surface facilities for storage and withdrawal 
of natural gas were designed and built to ensure maximum economy, 
flexibility and operational safety. Major plant parts and auxiliary 
equipment such as compressors, separators, filters, piping and flow- 
meters are described, and the operations of gas injection and with- 
drawal are explained. 


28791 Jacketed metal LNG tanks for increased operational 
safety. Rupf-Bolz, O. Gas- Wasserfach, Gas-Erdgas; 116: No. 7, 269- 
274(Jul 1975). (In German). 

Detailed and diagrammatically illustrated description and 
specifications are given. Leakage monitoring and prevention devices 
are especially stressed and dwelt upon. 5 refs. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 29956 


28792 (CONF-760602—, pp 43-44) Oil shale 
ogy above ground and below ground. Weber, J.H. 1976. 

From Symposium on sampling strategy and characterization 
of potential emissions from synfuel production; Austin, Texas, 
United States of America (USA) (6 Jun 1976). 

In Sampling strategy and characterization of potential emis- 
sions from synfuel produciion. 

; A brief review ot the oil shale technology is given with 
application to world distribution, production methods, environmen- 
tal and economic problems. (PCS) 


28793 Oil shale research: a brief history. Russell, P.L. (Bureau 
of Mines, Denver). Q. Colo. Sch. Mines; 71: No. 4, 173-176(Oct 1976). 
1976) From 9. oil shale symposium; Golden, CO, USA (29 Apr 

A chronological listing of dates (1855 to 1976) and events that 
represent milestones in the development of oil shale technology is 
presented. It is pointed out that the U.S. Government, State of 
Colorado, and Colorado School of Mines have participated in the 
study of oil shales since 1913. (JGB) 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 28366, 28748 


28794 Use of clay minerals and and organic geochemi- 
cal indicators for evaluating the degree of and oil 

potential of shales. Foscolos, A.E.; Powell, T.G.; Gunther, P.R. 
(Geological Survey of Canada, Alberta). Geochim. Cosmochim. Acta; 
40:.No. 8, 953-966(Aug 1976). 

A detailed geochemical study has been made on clay minerals 
and organic matter from two stratigraphic sequences (Sully—Lepine 
Series and Buckinghorse Formation) in Lower Cretaceous shales 
from northeastern British Columbia. The characteristics of the dis- 
crete illites, mineralogy and chemistry of the mixed layer clays, 
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organic extract yields and kerogen composition indicate that little 
diagenesis has occurred in the Sully—Lepine Series whereas exten- 
sive diagenesis es on the anchizone of metamorphism has 
occurred in the Buckinghorse Formation. On the basis oft this study 
and the results of other workers, a preliminary classification of 
diagenesis is proposed. Diagenesis is divided into three stages: eodia- 
a (early), mesodiagenesis (middle) and telodiagenesis (late). 

mesodiagenesis stage is divided into two sub-stages. Eodiagene- 
sis corresponds to the zone in which pore water is lost from the 
shales, little hydrocarbon generation occurs and coals are of ligni- 
tous or sub-bituminous types. Mesodiagenesis corresponds to the 

—_—P of oil genesis and coals are of the high volatile to low 
volatile bituminous type. The first stage of clay dehydration occurs 
during early mesodiagenesis and the second stage of clay dehydra- 
tion occurs in late mesodiagenesis. During tel enesis, extensive 
cracking of the organic matter occurs; dry gas is the main hydrocar- 
bon product and coals fall in the semi-anthracite range. The prelimi- 
nary classification has been applied to the Lower Cretaceous shales 
used in this study. The Sully-Lepine Series falls in the eodiagenesis 
and early mesodiagenesis zones whereas in the Buckinghorse Forma- 
tion the diagenetic zones range from early mesodiagenesis to telodia- 
genesis. 


SITE HYDROLOGY 
REFER ALSO TO CITATION(S) 28797 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 28592, 28768, 28769 


28795 (LA—6594-PR) Explosively produced fracture of oil 
shale. Progress report, July—September 1976. Carter, W.J. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Dec 1976. Contract 
W-7405-ENG-36. 27p. Dep. NTIS $4.00. 

Attempts were continued to characterize the material re- 

to shock loading of oil shales of varying richness and orienta- 
tion in the low-pressure region below 5 GPa. Although some ques- 
tions about the transition from elastic to plastic response remain, this 
aspect of the problem seems well enough understood to allow 
meaningful large-scale computer calculations of a simple explosive 
event. A beginning on the problem of field use of laboratory data has 
been made. For example, a method of obtaining in situ elastic moduli 
by combining laboratory data with limited field data is presented. 
Also, the remarkable correlation among fracture orientations from 
dynamic experiments, measured principal stress direction, and tec- 
tonically produced surface fractures is documented. Characterization 
of ANFO and other nonideal explosives is proceeding well, and 
useful experimental results have been obtained. Finally, some early 
calculations of cavity growth and the stress distribution resulti 
from a spherical explosion in an anisotropic medium are presen 


28796 Explosive-aided oi) shale cavity formation. Closmann, P.J. 
(to Shell Oil Co.). US Patent 3,957,306. 18 May 1976. Filed date 12 
Jun 1975. 6p. 

The forming of a rubble-containing cavity within a subterra- 
nean oil shale is improved by: leaching water-soluble minerals to 
form an areally extensive void in or above an upper portion and an 
areally extensive — zone or void within or contiguous with 
a lower portion of the oil shale; displacing an explosive fluid into the 
lower permeable zone; and detonating the explosive. 6 claims, 4 


28797 Advancing mining technology of oil shale. Utter, S. 
(Denver Mining Research Center). Q. Colo. Sch. Mines; 71: No. 4, 
177-197(Oct 1976). 
1976) From 9. oil shale symposium; Golden, CO, USA (29 Apr 
Plans and objectives of the U.S. Bureau of Mines 
a, including in-house and contract research, are wy Se 
mt of preliminary core drilli 
Piceance Creek Basin are given. (JGB) 


28798 Technical and economic study of candidate underground 
mining systems for deep, thick oil shale deposits. Hoskins, W.N.; 
— R.P.; Bills, J.B.; Sandberg, C.R. II]. (Cameron Engi- 
mo , Denver). 2. Colo. Sch. Mines; 71: No. 4, 199-234(Oct 
1976). From 9. oil shale symposium; Golden, CO, USA (29 Apr 
Results of a study on the technical and economic feasibility of 
mining the deep, thick, oil shale deposits of Colorado's Piceance 
The study was divided into two phases: 
first, a technical feasibility study of applicable mining methods, and 
oped in the first phase. The first phase, completed in July, 1975, 
four mining methods for the phase II study. The four 
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pillar mining, sublevel stoping —_ 
using load haul dump (LHD). 
‘or 85,000 tons per day minimum production or enough feed- 


all direct, i 
$1.35 per ton for block caving, using LHD’s. 
y, it was determined that underground mining 

of deep oil shale deposits is technically feasible and low in cost per 


4, 1976). 
From 9. oil shale symposium; Golden, CO, USA (29 Apr 


com- 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 28747, 30012 


28802 Analysis of efficiency of different neutron activation meth- 
ods for determination of Al and Si content in rocks pierced with wells. 
Murav’ V.V.; V.V.; Yakubson, K.I. (Moskovskij 


Inst. 
1@0-178 of In Yad of In Yaderno- 
hayushchikh ikh figuidow. ‘Te 
111. loscow; Nedra (1974). (In Russian) 
11 refs., 6 figs., 3 tables. 
and spectrom 
“two-probes” spectrometer 
It is noted that the first three techniques ha 


same accuracy, while continuous measurments have a higher repre- 
of sources is also pointed out. 


28803 Net energy analysis of synthetic fuels. Steele, R.V. 
(Stanford Research Inst., Menlo Park, CA). Q. Colo. Sch. Mines; 71: 
No. 4, 1-10(Oct 1976). 
1976) From 9. oil shale symposium; Golden, CO, USA (29 Apr 

To aid in the commitment of resources 
consumption were calculated for 
eight different 1 technologies, ft on auto- 


coal b were produ Proven TC II oil shale 
Wrong 
retorting, Garrett modified in-situ oil cong 


Laboratory 
pow ig process for in-situ gasification of Powder River, by amg 
rom the calculation of incremental resource 


it 


Inst., — Q. Colo. Sch. Mines; 71: No. 4, 11-31(Oct y~- 


From 9 . Oil shale symposium; Golden, CO, USA (29 


" Results of a study on net energy inputs and outputs of western 
uction reported. Various means of 


and water requirements for an oil shale plant based 

on Paraho processes. McKee, J.M.; Kunchal, S.K. (Paraho Oil Shale 

Demonstration, Inc., Grand Junction, CO). Q. Colo. Sch. Mines; 71: 
No. 4, 49-64(Oct 1976). 

From 9. oil shale symposium; Golden, CO, USA (29 Apr 


1976). 
formed to identify the net energy and water 
telance of an ofl plant, based on actual, demonstrated retorting 
test conditions of the Paraho process at the Anvil Points facility. The 
boundary assumed for the study begins with shale in pd poe 
used to produce synthetic crude and by-products, such as s' 
ammonia. Energy and water requirements for a 100,000 barrel/day 
oil shale plant based on direct and indirect mode processes are 

It is concluded that the water consumption of a shale 
industry would be modest when compared with that of other energy 
related industries. (JGB) 


28806 Oxy modified in situ process development and update. 
McCarthy, H.E.; Cha, C.Y. (Occidental Exploration and Production 
ee CA). Q. Colo. Sch. Mines; 71: No. 4, 85-100(Oct 


From 9. oil shale symposium; Golden, CO, USA (29 Apr 


1976). 

Various in the development of the Occidental Petro- 
leum Corp. modi in-situ process are summarized. Three small- 
scale in-situ retorts have been successfully tested. It was demonstrat- 
ed that the method could be applied to a large-scale retort, that the 
large-scale retort’s performance can be predicted, and that modifica- 
tion to the reto: parameter can be calculated. At present, ave- 

comaenailiioden of the process are being investigated. 


L.; Cummins, J.J.; Duvall, J.J.; Wise, R.L. 
Wy). 2 Colo. Sch. Mines; 71: No. 4, 1976). 
1976) From 9. oil shale symposium; Golden, SA (29 Apr 


JUNE 30, 1977 
oped 
stock for 5U, per day surface processing pi 
capital investment for the mining methods ranged from $77,200,000 
ton. 
28799 Technical and economic study of an underground mining, 
rubblization and in situ for oil shale 
Ston 
Mi ing, mecthand Om COal Vid Urge) gasiication OF INCW 
methanol from coal via Koppers-Totzek gasification of Illinois coal, 
1976). 
bination) systems for deep o le deposits. Investigations for = apparent that recovery of the r oO 
study effort have been directed toward an analysis of the geology of shale results in the lowest consumption of domestic energy re- 
the Piceance Basin; other associated minerals; rock mechanics; in situ sources. The conversion of coal to syncrude is intermediate, and the 
retorting; mining systems; ventilation; rubblization; safety; environ- conversion of coal to methanol results in the highest consumption 
mental impact; and a technical and economic evaluation of selected (with the exception of in-situ recovery) even when increased end-use 
mining-rubblization systems. Two mining systems were selected for efficiency is taken into account. The production of methanol from 
further pillar and tunnel boring. (JGB) coal, gasified in-situ, compares favorably with other options. How- 
ever, this process is still in the conceptual stage; much experimental 
28800 Resource appraisal and preliminary planning for surface work will have to be done before actual a. efficiencies are 
mining of oil shale Piceance Creek Basin, Colorado. Banks, C.E. (Sun known. If the favorable conversion and end-use efficiencies can be 
Oil Co., Richardson, TX); Franciscotti, B.C. Q. Colo. Sch. Mines; 71: achieved, then the in-situ methanol route may prove an attractive 
No. 4, 257-285(Oct 1976). option for use of that portion of the nation’s coal reserves that are 
From 9. oil shale symposium; Golden, CO, USA (29 Apr not efficiently recoverable by mining. The efficiency of in-situ 
1976). recovery of lower grade oil shale resources is not as attractive as 
Methods used in the computerized resource mapping of the that of other syncrude options. However, the advantages of being 
Piceance Creek Basin are discussed. Study of seven succeeding oil able to recover a large part of the oil shale resource, not otherwise 
shale zones shows that the thickest and Jonge x. shale opus sie recoverable, should be a major consideration. 
the Piceance Creek Basin occur in cen’ portions 
northern haf ofthe basi. Information on resource recovery, envi- 20004, Ne an nergy balance sndy of 
ronmental impacts, technical mining limitations, cost was gath- — 
ered and analyzed in determining the feasibility of large scale surface 
mining. Two sites were selected as prime candidates for surface 
mining. Mine layout and equipment, as well as waste disposal, are 
also considered. (JGB) fossil 
28801 Confined core pillar design for Colorado oil shale. Abel, processing » na gas, Ol shales, and petroleum are consid- 
J.F. Jr. (Colorado School of Mines, Golden); Hoskins, W.N. Q. Colo. ered. It is suggested that net —~ analysis should be used as a 
Sch. Mines; 71: No. 4, 287-308(Oct 1976). planning tool to provide a type of information that . =a 
From 9. oil shale symposium; Golden, CO, USA (29 Apr economic, technological, and environmental information. (JGB) 
1976). 
The design of oil shale pillars, using the confined core con- 
cept, ow on the a of intact rock specimens, 
as modified by observed pillar failures. Over-stressed oil shale pillars 
and test specimens typically begin to fail through intact rock. lee 
ever, ultimate disintegration probably occurs as shale-on-shale slid- 
ing along initial failure surfaces. The general absence of adversely 
oriented, natural fractures makes oil shale a favorable pillar material. 
Probably the weakest structures in the oil shale (not considering the 
leached zone) are the interfaces between the rich and lean beds: 
however, these weaknesses would not present 
tial failure. Therefore, pillar design, based on 
versely oriented joints, is not generally app! 
Empirical pillar design, based only on data 
number of observed pillar failures, is not possi 
time. Also, pillar design, based on data obtai 
experience, is not considered to be accurate d 
dissimilar properties of oil shale. The 
presented as adapted from Wilson (1972). Also 
pillar design problems. 
iya gornykh prord 
Kh i GP. Vypusk 28807 Preliminary results of five oil shale conversion experi- 
o-sources”, “two- 
ues has been made. 
approximately the 
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Preliminary results of five oil shale conversion experiments 
being conducted at the Laramie Energy Research Center are pre- 
sented. These include some early results from the Rock Springs, site 
9, in-situ retorting experiment; concurrent gasification and retorting 
studies that have produced gas, ony Fs from the retort varying in 
heating value from 50 to 1300 Btu/ft* retorting tests with the 
controlled state retort using air instead of 1 nitrogen, resulting in some 
variation in the obtained results; retorting oil shale under pressure 
which indicated only slight decreases in oil recovery when using a 
nitrogen atmosphere, while large increases in oil recovery were 
observed when usin es hydrogen atmosphere, and conversion of kero- 
gen to usable products, using carbon monoxide water reaction, 
resulting in higher kerogen conversion at lower temperatures. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 28507, 28585, 28601, 28608, 28636 


— (UCRL—S52158) apparatus for controlled 
of oil shale. Stout, N.; Koskinas, G.; 

— . (California Univ., Livermore (USA). Lawrence Liver- 
— re Lab.) 1 Nov 1976. Contract W-7405-ENG-48. 18p. Dep. NTIS 

An oil shale assay apparatus was developed that can be used 
to simulate conditions encountered during in-situ retorting. The 
apparatus is of simple, rugged design and can be used in experiments 
lasting up to a month. It can 4 100 +- 0.1 percent material 
balance on total shale and 1 
collected products. It can be esas easily for routine analyses, 
but it is also capable of single retorting experiments requiring various 
gas environments, flow rates, and heating conditions. When operated 
at the time/temperature conditions used in the Fischer assay, it gives 
results indistinguishable from those of the Fischer assay. 


28809 nS from a Utah 


ium on enhanced oil and recovery; 
States of America (USA) 

See CONF-760974—P1. 

A field experiment to recover oil from tar sand reverse 
combustion was conducted at Northwest halt Ridge, near 
Vernal, Utah. This test was in a 10-foot interval of the Rim Rock 
sandstone member of the Mesa Verde Formation at a depth of 
perry 300 feet. Ignition was accomplished November 25, 

5, and the reverse combustion front was propagated successfully 
through the formation. Results of the acs cae experiment differed 
significantly from the results of laboratory tests that were used in the 
design of the field test. This difference is attributed primarily to the 
extreme heterogeneity of the tar sand formation. Observed tem 
tures in the burned area were lower than ex but a al 
portion of the tar sand within the pattern bo apn BAL: 
After 3-1/2 weeks of operation, the project was terminated because 

heavy hydrocarbons being 


reservoir to a temperature high enough that the bitumen becomes 


Alberta). pp 8p., Paper 7615 of In C 
PP of In 
enhanced Alberta, 


i976). recovery. Calgary, 
From CIM/CSPG convention on enhanced recovery; 
ry, Canada (7 Jun 1976). eaiteeal 
See CONF-760676—. 


ogy and Research Authority has made to 
industry a $100 million fund to be used for in situ experimental 
This paper examines a hypothetical in situ commercial 


i parameters are 
mize his profits through continued research. Economic sensitivities 
are also presented to show the effect on the project economics of 


ERA VOL. 2, NO. 12 


has little or no control 


28811 Importance of reservoir description in evaluating in situ 
recovery methods for Cold Lake heavy oil. Part I. Reservoir descrip- 
tion. Kendall, G.H. (Imperial Oil Ltd., Calgary, Alberta). pp 8p., 

7620 of In CIM/CSPG convention on enhanced recovery. 

, Alberta, Canada; Gulf Oil Canada Ltd. (1976). 

rom CIM/CSPG convention on enhanced recovery; Calga- 

ry, Canada (7 Jun 1976). 

See CONF-760676—. 

The huge reserves of heavy oil in Alberta are found in a 
variety of complex reservoirs. Recovery, excluding will 
require application of some form of in-situ recovery sae, ot 
marily in the etter reservoirs, The proper selection of an 

licable to the various reservoir types, requires a basic 
=a of reservoir description and the engineering aspect of 
the reservoirs. In Part 1 of Read om reservoir description in the 
under three headings: (1) 

uid Saturation; (3) Reservoir Geometry. 


voir description in evaluating in-situ methods. The significance of 
the reservoir is discussed in general terms and rc!ated to 
the four most important in-situ recovery mechanisms: steam stimula- 
tion, steam drive, combustion, and solvent. The reservoir description 
is then used as the basis of comparison of the recovery mechanisms 
for each of the five Cold Lake reservoir types described in Part 1. 


28812 Importance of reservoir description in evaluating in situ 
recovery methods for Cold Lake heavy oil. Part IT. In situ application. 
Oil Ltd., Calgary, Alberta). pp 8p., Paper 
7621 of In CIM/ ery. Calgary. 


combustion and solvent. Tho 
for each of the five Cold Lake reservoir types described in Part 1. 


Hydraulic mining of oil bearing formation. Lambly, 
Draney, C-T. (to Bechtel International US Patent 


Based on these parameters, five selected reservoir types are dis- 
cussed and 7 Part 2 considers the - of the reser- 

From CIM/CSPG convention on enhanced recovery; Calga- 
ry, Canada (7 Jun 1976). 
See CONF-760676—. 

(Energy Research and Development Administration, Laramie, WY). The huge reserves of heavy oil in Alberta are found in a 

pp F1.1-F1.12 of In ERDA symposium on enhanced oil and gas variety of complex reservoirs. Recovery, excluding mining, will 
require application of some form of in situ recovery methods, 
primarily in the better reservoirs. The proper selection of an in situ 
method, —_— to the various reservoir types, requires a basic 
understanding of reservoir description and the engineering aspect of 
the reservoirs. In Part 1 of this fever, reservoir description in the 
Cold Lake heavy oil — is discussed under three headings: (1) 
Rock Properties; (2) Fluid Saturation; (3) Reservoir Geometry. 
Based on these parameters, five selected reservoir types are dis- 
cussed and compared. Part 2 considers the application of the reser- 
voir description in evaluating in situ methods. The significance of ‘ 

described using jets of hot water aa steam introduced % = 
the cracked products of reverse combustion was less than expected, sand via raises connected to underlying spaced apart tunnels. 

this recov rocess may be used successfully to heat the tar sand y by 

forming there above a surface depression usable as a tailing pond. 

28810 | Commercial in situ project economics and sensitivities. Cavities are formed by other jets which connect with the priorly 

ineering Ltd., Calgary, formed cavities so there is a continuous backward movement of 
IM/CSPG convention on interconnecting Cavities. 
28814 Method of and apparatus for extracting oil from oil shale. 
pig) — US Patent 3,941,423. 2 Mar 1976. Filed date 10 Apr 
1974. 12p. 
A method of and an apparatus for extracting oil from oil shale 
_ The development of the oil sands deposits of Alberta will be 

required to sustain Canada’s self sufficiency in crude oil and develop- ee and inser — A hollow center column end = som , 

ment of these deposits will generate large revenues for both the screw vane are a ms for rotation ia the inner casing end helical 

Federal and provincial governments and to an equal extent for the screw sections are provided outwardly of the Sewer ani at both 

developers. There are no commercial in situ projects currently in ends of the apparatus for directing po Bee & to and from » Ag : 
casing. Steam is supplied to the unit for driving the center column 
and helical screws, with the steam supplied to the center column 
casin, ee from the oil shale by pyrolysis. The oil is 
withdra wn dS the form of pnd product by means of a vacuum 

- to inner cCasin; separati ndensati 

project and presents a summary of the economics under today’s Following the = 
surface under its own power. 
28815 Apparatus for obtaining uniform gas flow through an in 
situ oil shale retort. Burton, R.S. III; Cha, C.Y.; Ridley, R.D. (to 
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pressure drop along the 
tially equal volume of gas flow through each 


Subterranean oil shale pyrolysis with 


ile in an in situ reactor, which has a low length- 
imited retorting gas inlets and outlets, has a 
ility distributi to id 

flow paths from the inlets to the outlets with substan- 


is in a cylindrical housing 
so that a hot flame is ejected down’ 


, R.D. (to Occidental 


tion increases the yield of oil. When the maximum temperature in the 
bed drops to a temperature above the self-ignition 
shale, air is again introduced to lish a 
combustion zone and build up a hot zone. Retorting continues with 
ge combustion and recycling periods through the entire bed. 
When multiple beds of oil shale particles are retorted air is passed 
downwardly through one of the beds to maintain a combustion zone 
ufficien it hot zone trailing the combustion zone has been 

is 


bed for cooling the hot zone, i i 


combustion zones being intermittently established in each of the 
beds, alternating with cooling by recycled off gas. 38 claims, 4 


28822 Recovery of bitumen from tar sands. Striegler, J.H.; 
Howell, E.P. (to Atlantic Richfield Co.). US Patent 4,007,788. 15 
Feb 1977. Filed date 6 Jun 1975. 4p. 

A method of recovering bitumen from a subterranean tar sand 
formation is described, characterized by a plurality of steps. First, a 
continuous wellbore having a second section thereof contained 
within the formation and first and third sections thereof extendi 
the second section to the earth's surface is formed. Next, the first 
third sections of the wellbore are cased. Thereafter, a heated fluid is 
circulated through the wellbore contacting the formation to reduce 
the viscosity of the bitumen contained therein rendering the bitumen 
mobile. S uently, bitumen mobilized by the heated fluid is 
recovered via | figure. 


SURFACE METHODS 


28823 Effect of heating rate on the pyrolysis of oil shale. Arnold, 
C. Jr. (Sandia Lab, Albuquerque, NM). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 20: No. 1, 228-234(Feb 1975). 

The effect of increasing the heating rate from 4 C/min to 40 
C/min on the pyrolysis of oil shale was to decrease the yield of oil 
tended to favor the formation of higher boiling components in the 
shale oil obtained. Under the conditions whic ailed in these 
small scale runs, namely small particle size and flowing streams of 
helium, it is postulated that metastable residues were formed which 
underwent complete volatilization (at slow heating rates). The extent 
to which these metastable residues were formed was a function of 
the heating rate. Maximal amounts of the residue were favored by 
the intermediate heating rate of 20 C/min. The activation energies 
for all three shales studied increased by a factor of 2.0 to 2.5 over the 
entire temperature and conversion range. High reaction orders were 
observed in the early stages of the decomposition when kerogen was 
breaking down at the same time that bitumen and oil plus gas were 
being formed. The reaction order decreased with conversion to a 
the second half of the pyrolysis. 13 refs. 


28824 Recovering bitumen from large water surfaces. Erskine, 
H.L. (to Great Canadian Oil Sands Ltd.). US Patent 3,933,651. 20 
Jan 1976. Filed date 7 Oct 1974. 4p. 

The specification discloses an apparatus for recovering bitu- 


men from large water surfaces. The comprises a crowned 

continuous conveyor belt with scoops spaced along 

the outer surface of the belt. 

NO ., Grand Junction, CO). Q. Colo. Sch. Mines; 71: No. 4, 
Oct 1 


197 
“err both the direct heat mode and 
indirect heat mode, are ibed. Flowsheets are included. Current 
research on the Paraho at Anvil Points is discussed; results 
are given on product yield and quality. (JGB) 
28826 Paraho: outlook for commercial development. Pforz- 
heimer, H. (Paraho Oil Shale Demonstration, Inc., Grand Junction, 
CO). Q. Colo. Sch. Mines; 71: No. 4, 65-70(Oct 1976). 
From 9. oil shale symposium; Golden, , USA (29 Apr 


1976). 

Operating i of the Paraho process is reviewed. 
Recent events, including ERDA’s requirement of a second Environ- 
mental Impact Statement, have slowed down development of a 
module program. The need for incentives in the development of an 
oil shale industry is emphasized. (JGB) 


28827 Oil shale is not dead. Weichman, B.E. (Superior Oil Co., 
TX). Q. Colo. Sch. Mines; 71: No. 4, 71-84(Oct 1976). 
1976) From 9. oil shale symposium; Golden, CO, USA (29 Apr 
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Occidental Petroleum Corp.). US Patent 3,941,421. 2 Mar 1976. 
Filed date 13 Aug 1974. 6p. 

An in-situ oil shale retort is described in which a — filled 
with broken particles of oil shale is formed within the su ace oil 
shale formation and air is forced down through the cavity to sustain 
combustion of the top layer of oil shale particles. The products of 
combustion are withdrawn through a plurality of transverse exhaust 
pipes at the bottom of the cavity, the exhaust pipes each being 
provided with a series of holes along the length of the pipes within 
the cavity, the holes being in size to compensate for the 

solidating E.H.; Temple- 
ton, C.C.; Tham, M.J. (to Shell Oil Co.). US Patent 3,945,679. 23 
Mar 1976. Filed date 3 Mar 1975. 6p. 

In producing shale oil by circulating hot fluid into and out of 

a rubble-containing cavern within a subterranean oil shale, plugging 
is avoided by permeating a — of oil shale, consolidating a 
permeated portion, inflowing fluid outside the consolidated portion, 
and outflowing fluid from within the consolidated portion so the 
fluid is filtered through the consolidated portion. 
28817 Process for effecting even retort working fluid flow 
throughout an in situ retort containing carbonaceous deposits. Ridley, 
R.D. (to Occidental Petroleum Corp.). US Patent 3,951,456. 20 Apr 
1976. Filed date 3 Jan 1975. 12p. 

The 
to-diameter 
radial bulk 
working gas eC 
tially even overall flow resistance. Channeling of retort gas along 
paths of low resistance is therefore avoided. An example of the 
controlled radial distribution of bulk permeability is a cylindrical, 
vertical in situ retort having a retort gas inlet and outlet on its 
longitudinal axis. The bulk permeability of the rubble pile progres- 
sively increases from the center to the wall of the reactor. The 
rubble pile is created by undercutting a carbonaceous deposit and 
expanding, as by explosives, the unexcavated deposit overlying the 
undercut. 

28818 Method for igniting oil shale retort. Burton, R.S. III. (to 
Occidental Petroleum Corp.). US Patent 3,952,801. 27 Apr 1976. 
Filed date 26 Jul 1974. 6p. 

A technique is described for igniting the oil shale rubble pile 
in an in situ oil shale retort. A gas-air burner is lowered through a 
hole to a plenum over the oil shale to be ignited. An excess of air is 

: passed through the hole and around the burner so that it is kept cool 
as the flame from it impinges on the rubble pile. The air also 
transfers heat downwardly into the rubble pile and provides oxygen 
for combustion of carbonaceous HM in the shale. Preferably the 

y. 
28819 Recovery of hydrocarbons by in situ thermal extraction. 
Po R.P. US Patent 3,954,140. 4 May 1976. Filed date 13 Aug 
1975. 10p. 

Hydrocarbons are recovered from a subterranean formation 
by evtag &, plurality of generally horizontal boreholes in the 
formation. boreholes are vertically spaced across the thickness 
of the formation and extend from the top to the bottom thereof. 
Selected boreholes are heated by means of an external source to 
drive off hot hydrocarbon gases. The hot gases are fed to selected, 
unheated boreholes to effect a preheating of the selected boreholes 
and to cool the hot gases prior to their recovery from the formation. From 9. 
28820 Serially burning and pyrolyzing to produce shale oil from a 
subterranean oil shale. Tham, M.J. (to Shell Oil Co.). US Patent 
3,987,851. 26 Oct 1976. Filed date 2 Jun 1975. 8p. 

A process is described for producing shale oil by circulating 
hot fluid through a rubble-containing cavern within a subterranean 
oil shale which contains water-soluble mineral. The process is im- 
proved by burning a carbonaceous residue left within one cavity to 
produce hot fluid for operating power devices and also pyrolyzing 
the oil shale in a different cavity. 

28821 Process for in situ oil shale retorting with off gas recy- 
cling. Cha, C.Y.; Ridley Petroleum Corp.). US 
Patent 3,994,343. 30 Nov 1976. Filed date 4 Mar 1974. 14p. 

This process is suitable for in situ retorting of oil shale 

pieces of shale. a single bed is being retorted, air is 
passed downwardly after ignition until a hot zone trailing the 
combustion zone has built up to some predetermined thickness, for 
example, 20 feet having a temperature over 1000° F. Thereafter off 
gas from the bed is recycled downwardly without air. Reaction of 
the recycle gas with the heated spent shale increases the heating 
value of the resultant off gas. The transfer of heat without combus- 
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to be economicall age 
of surface water. In one in ited operation, the follo 
would be produced: raw soda, shale oil, alumina, ar pry 
A ine for the development of a mine-plant complex is given. 


Pipeline gas from oil shale. Burwell, E.L.; Jacobson, I.A. 
Jr. Caster, Q. Colo. Sch. No. 4, 
139-15 
1976). 9. oil shale symposium; Golden, CO, USA (29 Apr 


A report is given on the volume and calorific value of gas 
produced usin holding oi shale. grade, water injection and fx 
injection, while ho! le grade, water injection, ux 
constant. Calorific value of produced gases ed up to 1,300 Btu/ 
ft. Oil recoveries of up to 70 tt of Fischer assay were 

observed, concurrent with the production of 476 Btu/ft® gas. Pro- 
duction of pipeline quality gas at low pressures, concurrent 
shale oil production, appears technically feasible. 


28829 Superatmospheric pressure shale retorting process. Chea- 
dle, G.D.; Dhondt, R.O. (to Union Oil Co.). US Patent 4,003,797. 18 
Jan 1977. Filed date 5 May 1976. 10p. 

In a continuous, solids upflow, gas downflow shale 

carried out at superatmospheric pressures, hydrostatic 

ing means are ange wink at the shale inlet and pode shale outlet 
ends of the retort, thereb Ss the need for mechanical 
means, lock vessels, le is fed into the retort throu 
a standing reservoir “of product oil, or pany & a — fraction 
ed from retort through 


28830 Process for production of hydrocarbon liquid from oil 
shale. Weil, S.A.; Tarman, P.B.; Punwani, D. (to Inst. of Gas Tech.). 
US — 4,003, = 18 Jan 1977. Filed date 18 Aug 1975. 10p. 
A process for Nagomeed hydrocarbon liquids in preference to 
gases from oil shale is described. The shale is introduced at the top 
of a reaction chamber which includes an upper oil shale preheat zone 
having a temperature not more than about 950°F, a hydroretort 
reaction zone at a temperature of about 850° to about 1250°F, and a 
lower age ay preheat zone to recover heat from spent shale. 
Solids from shale are downwardly through the chamber 
so that the shale, and particularly the oil therein, is ually heated 
to the reaction temperature over a relatively period of at 
least ten minutes so as to inhibit the formation of a carbon residue. A 
hydrogen-rich gas, containing hydrogen in excess of stoichiometric 
pased upwardly in the reac of the oil in the shale, is 
tne sob pening downwardly 


organic 
po distillable hydrocarbon and a low 


a standing reservoir of oder oil, or preferably a B. 1 fraction 
thereof, and the retorted shale is dischar, ‘ged from the retort through 
a water ee | zone and seal, in the lower portion of which is 


REFINING 
REFER ALSO TO CITATION(S) 28263 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 28247, 28730, 28794, 28836 


28832 Analysis of compound types 
properties of Utah and — tar sand 
Thomas, K.P.; Dorrence, S 


Administration, 
on fuel science; 
Hampshire, United St States of America (USA) (USA) Jun 197: 975). 


composition were examined in 
aes of four major deposits in 
Utah and Alberta. Methods for bitumen extraction, separation, and 


Performance 
from oil shale. Hurn, R.W. (Bartlesville Energy 
OK). Q. Colo. Sch. Mines; 71: No. 4, 33-38(Oct 197 
1976, sale Golden, USA (29 Apr 
A full-boiling range gasoline produced from shale oil was 
studied to determine emissions, fuel economy, and other characteris- 


process. 


Pyrolysis of oil shale: effects of thermal history on oil 

ND: Koskinas, G.J.; Raley, J.H.; Santor, S.D.; 
R.L.; Rothman, A.J. (La' Livermore Lab., Livermore, ). 
Q. Colo. Sch. Mines; 71: No. 4, 153-172(Oct 1976). 
“a oil shale symposium; Golden, CO, USA (29 Apr 

22-gallon-per-ton Colorado shale was studied by heating to 
temperature at Fischer assay rate (12°C/min), i a Be Pang 
times up to 33 days, and ly ing to 


y 
ol tat lower deny and trogen conten and 


hydrogen. Inthe net experiments, flow rates 
ds, approach 100 hing 100 percent of assay. This is 
attributed to in the retort. 

total yield wie the ime expo- 
— oil and is not affected by the thermal history of 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 29947 


28836 Health effects of oil shale processing. Coomes, R.M. 
(Tosco Corp., Golden, CO). Q. Colo. Sch. Mines; 71: No. 4, 101- 
123(Oct 1976). 


Polycyclic aromatic hydrocarbon content of raw shale oil and 
shale from the TOSCO II Process is tabulated. Results of 
tests on the of shale oil and solid oil shale materials 


VEL. 
and 
t 
Research 
m, New 
compound type (functional group) analysis are presented. Results of 
the analysis are compared with each other and with results updated 
in the literature for tar sand bitumens and petroleum residues. Tar 
sand bitumens were shown to differ significantly from representative 
petroleum residues, principally in their nonhydrocarbon content. Tar 
sand bitumens were shown to differ significantly from each other, 
principally in the amount and kind of heteroatomic compound types 
present. When possible, properties and composition were related to 
recovery and refining processes. 
ae poor stability characteristics of the fuel, short-term engine tests were 
maintained a sufficient hydrostatic of water to prevent the performed. Neither the emissions nor fuel economy of the auto- 
discharge therethrough of retort gases. Steam generated in the motive engines was significantly different between conventional 
quench zone, containing some entrained hydrocarbonaceous matter, gasolines and shale gasoline. In extended use of shale-oil gasoline, 
is treated in a multistage cooling and condensing manner for gas abnormal engine deposits were observed; these were anticipated 
cleanup and for recovery of heat and an oil-free water condensate from the characteristics of the gasoline revealed in the inspection 
for recycle to the water sealing and quench zones. 12 claims, 1 data. Characteristics of the fuel that led to undesirable deposits are 
figure. not necessarily P s and may be readily 
correctable in the 
at | temperatures | range | | to 
450°C. Both autogenous (self-generated) and inert sweep gas atmos- 
pheres were used. Under autogenous atmospheres, at test tempera- 
tures of 250°C or below, yields obtained were 100 percent of Fischer 
assay. Heating at 300 to 425°C resulted in yield losses, maximizing at 
Eero including gasification for the production of synthetic pipe- 
ine-quality gas from oil shale. 12 claims, | figure. 
28831 Superatmospheric pressure shale retorting process. Jen- lanned for in situ retorting will be advantageous to oil yield. 
nings, Dhondt, R.O. (to Union Oil Co. of California). US 
Patent 4,004,982. 25 Jan 1977. Filed date 5 May 1976. _™ 28835 Reactivity of oil shale carbonaceous residue with oxygen 
In a continuous, solids upflow, gas downflow shale onating and carbon dioxide. R.G.; Braun, R.L. (Lawrence Livermore 
process carried out at superatmospheric pressures, hydrostatic - 
ing means are provided at the shale inlet and retorted shale outlet 
0. 
(Uc 
discharge therethrough of retort gases. Steam generated in the 
quench zone, containing some entrained hydrocarbonaceous matter, 
is treated in a multistage cooling and condensing manner for 
cleanup and for recove: 
for recycle to the water 
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similar to normal petroleum streams, and that processed oil 
shale does not present a carcinogenic hazard. (JGB) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 28679, 30000, 30012 


WASTE RESEARCH AND MANAGEMENT 
REFER ALSO TO CITATION(S) 28329 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 28792, 28824 
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FISSION FUELS 


REFER ALSO TO CITATION(S) 29956, 29989 


28837 
No. 56(Nov 1976). 


World nuclear fuel cycle fold-out map. Nucl. Eng. Int.; 21 


A large out wall chart is presented showing the locations 
of the nuclear 
fuel cycle incl uranium mining, milling, recovery, con 
enrichment, fuel ition and wet 
tion, the status of each plant is indicated, i.e. whether operating, 
under construction, facility. The chart includes 


> Ueenr, Dec. 1975, updated to Nov. 
1976 showing world figures for uranium resources, annual produc- 


RESERVES 
28838 


(GJBX—3(77)) Geostatistical ore reserve estimation for a 
roll-front type uranium a (practitioner's guide). Kim, Y.C.; 


Geological ae Jan 1977. Contract EY-7 
an 1 


“11664 


comprehensiv 

sary to make a practical geostatistical ly. ) 
28839 (LA-UR—76-2705) Retention of reactor products in the 
Oklo natural fission reactor. Cowan, G.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 6p. (CONF- 
770102—2). NTIS $3.50. 


From on ceramic and glass radioactive waste 
fos; Germantown, United States of America (USA) (4 
an 

Analysis of the fission product distribution in the Oklo reactor 


and its environs support the conclusions that a mineral such as 
natural ground water. The transport of 


28840 the regional geochemistry of North 
Australian uranium deposits. Hills, J.H. North Ryde, Australia; Mac- 
quarie University (1973). vp. 

Photocopies available 


from Univ. Library following author's 
Uranium mineralization in North Australia occurs in compa- 


Cloncurry district. 
J.H. pp 396-398 of In Economic geology of Australia and 


Prichard, C.E. (Bureau of Mineral Resources, 
physics, Canberra (Australia)). pp 281-284 of In Economic 
of Australia and 
Parkville, 


Geology and Geo- 
Papua New Guinea. I. Metals. t, C.L. ¢ 


28843 South Alligator deposits. Foy, M.F. 
L. (ed.). 


cals. Knight Parkville, Australia; Australas. 
Inst. ist Mi Meal (19 


geology, origin of ore deposits and production in the 


28844 Foy, M.F.; C.P. pp 
317-321 of In 


28845 Mary uranium deposits, Hawkins, B.W. pp 398- 
uae Parkville, Australia; Australas. Inst. Min. 
Metall. (197 
the 
phism of the ore 


uranium 
343-347 of In Economic geo! 
I Metals. Knight, CL (ed) . Parkville, Australia; Australas. 


Metall. (197 
posits of the Westmoreland region is described. 


7 Jabiluka Rowntree, J.C.; Mosher, D.V. 
321-326 of In Economic geo of Australia and Papua New 
I. Metals. Knight, C.L. (ed.). Parkville, Australia; Australas. 

Inst. Min. Metall. (1975). 
The topography, geology and economic geology are de- 


28848 World 
‘eb 1975). 


fering 

has important for many nuclear industry 
ae uestion is a careful survey of 

expected resources. This review of the latest 

published figures from various regions of the world suggests that, in 

spite of increased exploration activity in recent years, increases in 


reserves 


28849 South Texas uranium deposits. Ear; 
nae Davis, B.O. Am. Assoc. Pet. Geol. Bull. 


exploration; who will pay to find uranium. West. 

Miner; 48: No. 8, ye 10 and 18(Aug 1975). 
A the worldwide uranium ret 
by an outline of uranium exploration activities 
Canada. The country’s known deposi 
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New Guinea. I. Metals. woo C.L. (ed.). Parkville, Australia; 

The geological distribution, mineralogy and uranium deposits 
are described. Lithological controls and ore genesis are also dis- 
cussed. 

The principal uranium deposits of the Pine Creek geosyn- 
the uranium are given. The geochemistry of the granitic rocks and 
minor uranium prospects are described. 

Metals. Knight, CL. (ed.), Parkville, Australis; Australes 
Inst. Min. Metall. (1978). 
The topography, geology and ore deposits are described. 
scribed. 
comprises two contains illustrative 
examples of each phase of a geostatistical study using a roll-front 
ype uranium deposit. Part II contains five computer programs and 
proven reserves have modes no impo! new regions O 
potential uranium production have come to light. 
le, D.H.; Dickinson, 
: No. 5, 766-779(May 

Deposits are in tuffaceous, zeolitic sandstone and mudstone 
beds that strike northeastward and dip gently southeastward. These 
host rocks are included in the Whitsett Formation of late Eocene 
age, Frio Clay of Oligocene(.) age, Catahoula Tuff and Oakville 
Sandstone of Miocene age, and Goliad Sand of Pliocene 7" Urani- 
um is produced from three uranium-mining areas--Karnes, Live Oak, 
and Duval--named for the counties in which they principally lie. In 

: —_ each area the host rock is different. Maps, diagrams, and plates show 
uranium out of the principal reactor zones averaged no more than 20 deposits. 25 refs. 
percent in the most affected regions with a fractional loss of uranium 
short tons of UsOs mi le at $30/Ib. apparent acceleration o' 
uranium exploration in Canada in 1975 is expected to raise the future 
assessments considerably. Investment sources and new methods of 
regions funding are discussed. Refs. 
ine creek geosyncline and estmoreland area along the 
Murphy tectonic ridge. The rock geochemistry, mineralogy and 26851 Special sessions on breeding. 1. Panel on uranium avail- 
isotopic composition indicates a hydrothermal origin for the ores but 
neither low temperature recent lacement. (UK)); Hay: -; Nininger, R.; Pantanetti, I.F.; svenke, E. pp 125- 
may _ _ 136 of In Nuclear energy maturity. Zaleski, P. (Electricite de 
rooks, France, 75 - Paris); Sher, R.; Mantega, M.; Gueron, J.; Williams, 
Papua M.M.R. (eds.). Oxford; Pergamon (1976). 


2960 ERDA ENERGY RESEARCH ABSTRACTS ERA VOL. 2, NO. 12 
From European nuclear conference on nuclear energy matu- 28855 Geochemical survey of stream sediments in Watauga 
rity; Paris, France (21 Apr 1975). County, North Carolina. y~ #4 J. (Appalachian State Univ., 
Chairman P. Taranger. Boone, NC). J. Geochem. Explor.; 6: No. 1/2, 61-73(Nov 1976). 
The —_ conclusions of the panel were the following: (1) Results of a reconnaissance geochemical exploration program 
although there are immense quantities of uranium in the earth’s crust in Watauga County, North Carolee indicate: (1) There is potential 


Ganontinteity 2 x 10°T) and in seawater (approximately 4 x 10°T), 
po does not have any influence on the present problems of nuclear 
a (2) the real question is whether the extremely large quanti- 
natural uranium required by the end of the century and later 
can be discovered and extracted at the adequate time, rate and 
competitiveness; (3) the general feeling is that there are, at less than 
30$/Ib (1973 price) 2 MT reasonably assured, and 8 MT hypotheti- 
cal, still to be found. For deposits corresponding to a price of more 
than 30$/lb, because of the lower grade, there are severe environ- 
mental problems to be expected which will limit the extraction. 
Extraction of uranium from seawater is by far still too academic and 
potentially too expensive to be taken into account in the present 
strategy studies; and (4) the current rate of discovery is about 30 to 
40,000 T/annum. Great confidence in the future of nuclear energy 
will be required to attract the necessary investment to reach rates of 
200,000 T/annum or more by the end of the century. 


(Philippine Atomic Energy Commission, Diliman, Quezon City). 
Philipp. At. Bull; 1: No. 1, aan 1976). 

The Philippine Atomic Energy Commission has embarked on 
a uranium survey in a long range Philippine exploration program to 
determine domestic nuclear fuel raw materials resources for future 
Ground and radiometric investigations have been con- 

Larap, Camarines Norte and diamond core drilling in that 

place phen the extension of the Larap uranium-bearing deposits. 
This deposit was being mined by the Philippine Iron Mines (PIM) 
for the recovery of — molybdenum and iron minerals. Uranium 
ores were selected, with the assistance of PIM mining staff, from 
portions of the ore body which contain significant uranium mineral 
occurrences. Physical concentration methods were performed on the 
copper-molybdenum-iron-uranium complex ore and results revealed 
that most uranium can be effectively separated from the gauge after 
separation of the copper, molybdenum and iron minerals. PAEC 
personnel were able to accomplish this using the laboratory facilities 
of the Bureau of Mines and U.P. metallurgical laboratories. The 
uranium concentrate containing 3-4% uranium oxide (U3Os) was 
leached with sulfuric acid to obtain the pregnant liquor which 
contained the uranium. The uranium from this liquor was recovered 
by solvent extraction processes using TBP-hexane/TBP-kerosene. 
Carbonates were used to strip-off the uranium from the organic 
phase. Caustic soda was added to the carbonate solution to precipi- 
tate uranium as sodium di-uranate (NA2U20;) commonly called 
“yellow cake”. The first few grams of “Yellow cake” produced at 
the PAEC laboratories from Larap ores contained 80% UsOs. 


28853 Report of the Committee for ores, metals and non-ferrous 
semi-products in view of the preparation of the 7th plan (1976-1980). 
Appendix B-11: Uranium. Ann. Mines; 182: No. 7, 130-141(Jul 1976). 
(in French). 

The production of uranium in the western world from 1942 to 
1975, the trend of prices and market, the world reserves (not 
including Eastern Europe, USSR and China) are dealt with in a first 
part. Consumption estimates until 1990 and production until 1980 are 
also given together with the general trend of the market. Production 
means and supplies concerning the French situation from 1948 to 
1975 are dealt with in a second part. Consumption prospects for the 
pa years and possible development of resources are also 


28854 Variability of the natural abundance of **°U. 
G.A. (Los Alamos Scientific Lab., N.Mex. (USA)); Adler, H.H. 
Geochim. Cosmochim. Acta; 40: No. 12, 1487-14 1976). 

The possibility that the atomic ratio **U/***U may be slight- 
ly variable due to natural nuclear chain reactions such as have been 
identified in Gabon, West Africa, has prompted a re-examination of 
very precise gas mass spectrometric isotopic ratio data from a 
number of laboratories. Two modal values of the isotopic ratio exist 
in the data. Their relative difference, 0.03%, is statistically signifi- 
cant. The lower mode is due principally to ores from the Colorado 
Plateau. This difference was recognised in 1963 by the U.S. Atomic 
Energy Commission but the substantiating data have not been 

y published. Insufficient data presently exist to attribute this 
difference to chemical differentiation of the uranium isotopes, pre- 
sumably in the ‘sandstone’ type deposits of the Colorado Plateau, or 
to dilution with Precambrian ore deposits, depleted in **U by 
nuclear reactions. 


EXPLORATION 
REFER ALSO TO CITATION(S) 28366, 28850 


for copper in the amphibolite member of the Ashe Formation. (2) 
There is potential for uranium in the Cranberry Gneiss and Blowing 
Rock Gneiss, although the uranium in the Cranberry Gneiss may be 
associated with 1] pegmatite intrusions and that in the Blo 
Rock Gneiss may be associated with high zircon concentrations. (3 
A large concentration of zircon in the stream sediments could be 
source of hi (4) High 

ic luctance .clues associated with contaminated 
streams and streams draining the F Fries fault zone, possibly reflecting 
carbonate concentrations in the fault zone. (5) Manganese appears to 
be concentrated in the finer (minus 80-mesh) of the stream 
sediments. (6) The zinc and lead, and possibly copper, concentra- 
between background and anomalous levels in areas of chalcopyrite 
and — than those of the minus 80-mesh 
fraction. 9 fig. 


28856 (GJBX—9(77)) Measured sections and analyses of urani- 
son, R.E.; Drake, D.P.; Reese, T.J. (Bendix Field Engineering 
Grand Junction, sal (USA)). Feb 1977. Contract E(05-1)-1 


T4p. report 

rt presents 27 measured sections from the Dockum 
jg, Fak Late 7 Triassic age, in the southern Plains of eastern 
exico and northwestern Texas. Many of the measured sec- 
parts of sections that had prominent sandstone/conglomerate beds or 
that had uranium deposits. No attempt was made to relate rock color 
to a rock color chart; rock colors are therefore approximate. Modal 
analyses (by thin-section examination) of sandstone and conglomer- 
ate samples and gamma-ray spectrometric analyses of the samples 

are presented in appendices. (DLC) 


28857 (GJBX—13(77)) Uranium deposits in granitic rocks. Ni- 
imori, R.K.; Ragland, P.C.; Rogers, J.J.W.; Greenberg, J.K. 
(North Carolina Univ., 1 Hill 
76-C-13-1661. 243p. Dep. S $8.00. 
This report is a review of published data bearing on the 
geology and origin of uranium of easiting in the” itic and 
migmatitic rocks with the aim o elopment of 
ictive criteria for the search for similar deposits in the U.S. 
‘orts were concentrated on the so-called uranium 


3. Also included is a ussion of the of uranium 


areas for i uranium in 
the USA "Aare delineated in Chapter Data on the geology of 

er” A conpiliiend igneous rock formations containing ter than 
dm uranium is included in Appendix 2. Appendix 3 is a report 
results of a visit to the Roessing area. Appendix 4 is a report 


beyond urban 
areas. Appendices A-D. Final report. , C.W.; Gemma, J.L.; 
Joseph, Stricksel, P.R.; Wad GE (Battelle Columbus Labs., 
Ohio (USA)). Feb 1976. Contract EPA-68-02-1714. 262p. NTIS (US 
Sales Only). 
See also PB—253736. 

The 1974 investigation of oxidants in the mid-western United 
States involved several research groups situated in various points in 
the Ohio Valley. The Battelle Laboratory group i 


the appendices for the study. (GRA) 


28859 Bore hole for the determination of 


logging system natural 
y-radiation. Dennis, C.L.; Givens, W.W.; Hickman, J.B. (to Mobil 


deposits in pegmatites and alas CS in gneiss ains, and dissemina- 
tions of uranium in high-level granites. In Chapter 1 of this report, 
the general data on the distribution of uranium in igneous and 
metamorphic rocks are reviewed. Chapter 2 contains some com- 
ments on the classification of uranium deposits associated with 
igneous rocks and a summary of the main features of the geology of 
Chapter 4 relates the results of experimental studies on the crystalli- 
ona 
Dayton data was carried out over a 
period between July 17 and August 12, 1974. Interpretations of the 
results are discussed in terms of statistical, graphical, chemical, and 
meteorological analyses of the data. The data suggest that no single 
source of ozone, be it urban transport, natural, emissions, strato- 
spheric, etc. can account for the ozone patterns observed in this and 
— 
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Oil Corp.). German(FRG) Patent 2,503,753/A/. 28 Aug 1975. 
(In German). 


lie at energy values where potassium, uranium, and thorium 
28860 Trends in geophysical methods for mineral exploration. 
peas D.W. (Univ. of Toronto). AIP (Am. Inst. Phys.) Conf. 
Proc.; No. 32, $1-71(1976) 


From 
States (USA) ) A) Feb 197 1976). 
See CONF-7 


APS; New York, New York, United 


exploration employing 
radioactive reconnaissance and assay logging. Givens, W.W. (to Mobil 
ane - Canadian Patent 994,477. 3 Aug 1976. 28p. 
ailable from Supply and Services Canada, 
— 
There is described a new and improved uranium 
ure in which two delayed fission neutron (DFN) logs are run 
in an exploration borehole. first DFN log is run for reconnais- 
sance purposes and may be carried out , or in lieu of, a 
run gamma ray log. Thereafter a second DFN log is 


preliminarily 
run for assay purposes in order to obtain a quantitative indication of 


uranium content. 
ore 


Quellmalz, W. 


(In German 
Important uranium ore of the 
found in sandstones, and black 


hydrogeochemical 
Jr. (E.I. du Pont de Ne- 
Co., Aiken, SC). J. Geochem. Explor.; 6: No. 1/2, 103- 
1976). 
A 


geochemical techniques for detecting ura- 
_ of northeastern Pennsylvania. Rose, 
ennsylvania State Univ., University Park). J. 
lo. 1/2, 119-137(Nov 1976). 
and analytical 


of high runoff, but © significant effect 


element reconnaissance, eastern mari- 
time, Canada. Dyck, W.; Chatterjee, A.K.; Gemmell, D.E.; Murri- 
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K. oe 13 Survey of Canada, Ottawa). J. Geochem. 
Explor 6: 139-162(Nov 1976). 


survey involving the collection and analysis of 
was carried out during the 1975 field > 
Carboniferous basin of eastern Canada. 
results of 1721 well sites. Three samples of water were 
collected from eac cite and in Sour 
for twenty constituents. The distribution and relationships of U, rr 
He, F, CH,, Zn, Cu, Pb, Mn, Fe, pH, suspended matter, 
well, conductivity and alkalinity are described. The elements Re 
He, F, along with conductivity and alkalinity, show systematic 
regional patterns indicating brosd regions! belts of clement enrich- 
ment which are being leached by circulating groundwaters. The 
close spatial association of these elements over many tens of miles 
suggests chemical reaction cells or fronts similar to those observed in 
the uranium mining districts of Colorado and Wyoming in the 
United States and elsewhere. Their relatively weak character sug- 
> an intermediate cycle in the cyclic enrichment hypothesis 
ved to be responsible for the formation of epigenetic uranium 
ore deposits. The heavy elements Zn, Cu, Pb, Mn, and Fe show 
positive correlation with each other but their spatial distribution is 
pom tty than that of the uranium elements. Broadly speaking the 
of these elements cluster mainly on the southern border of 
the survey area. Most of the anomalies can be explained in terms of 
known mineral occurrences. The most prominent CH, anomaly is 
located south of Moncton and is believed to be due to the old St. 
Joseph's gas and oil field. Several weaker CH, anomalies are prob- 
ably generated by swamps and peat bogs. 6 fig. 


28866 Organic stream sediments in pro- 
J.0. (Geo- 


specting, precambrian Pajala District, Sweden. 
ss Survey of Sweden, Stockholm). J. Geochem. Expler.; 6: No 
233-249(Nov 1976). 


Sweden, a regional geochemical survey was 
po ky = 1973 and 1974. This is the first large-scale 
program where the technique of using organic stream sediments 
instead of inorganic stream sediments as a sampling medium, has 
—_ fully applied. The surveyed area totals about km? Mires 

cules pallesiee forestland are predominant in this flat lying area 
(at the Arctic Circle) of the Baltic Shield. More than 10,000 samples 
of organic stream sediments were collected along all minor drainage 
channels at intervals of about 300 m. Metal contents for 25 elements 
were determined by x-ray and optic spectrographs on the ashed 
samples. ef Fe, Mn contents on the total 
metal content of each sample were corrected by stepwise re; i 
analysis. Regionally the anomalous indicate a geeral aso 
to surrounding granite and © enhancements are all 
located to areas underlain by forma’ of 
However, only one of the many gabbro intrusions within the area is 
by relatively high Cr, Ni and Co contents. In detail all 
of the previously known base metal occurrences have been outlined. 
However, as a direct result of the present survey increased prospect- 
attention will be focused on several new areas, where detailed 
follow-up studies now are Of particular certain 
greenstones w y strong 
Sain © and Ni enhancements in the organic stream sedi- 
ments. A follow-up technique using bog margin samples is presented. 
Bog margin surveys can easily be carried out during winter and thus 
crews and laboratory personnel. 9 fig. 


28867 Expectations from uranium exploration. Gabelman, J.W. 
(Utah International, Inc., San Francisco, CA). Am. Assoc. Pet. Geol. 
Bull; e- No. 11, 1993- 2004(Nov 1976). 


ing sandstones, (b) near soalficids, volatile 
Laeecoronmn He pipes, (d) low-temperature ends of mineralization and 
its. 2. Uranium dispersions in: (a) undersaturated 

alkaline oon, (b) oversaturated alkaline end products of the 
magmatic series, (c) small lake basins, (d) lignites, and 

(e) Chattanooga Shale. The supply of ee uranium resources is 
not so limited as the exploration record of the last few years would 
suggest. Rather the supply available to society at any time is deter- 
mined by the need-cost balance, to which available supply can be 
adjusted by sliding economics. The uranium industry is demonstrat- 
ing it is not yet ready to venture into the high-cost arena of 
unconventional, but more abundant resouces, beyond the first step to 
the next level of lower grade, noth cost, maximum-amenability 


Device for determining the amounts of natural y-radiation of 
potassium, uranium, and thorium in the earth formations surroundi 
a borehole by means of a y-detector oa an exit si 
representing the natural ‘y-radiation in the borehole and three energy 
band selectors distributing the exit signal of the y-radiation detector 
into 7 uranium, and thorium - bands the centers of 
Geophysical methods of exploring uranium oes iron 
deposits, massive sulfide deposits and disseminated sulfide deposits 
are discussed. (JRD) 
As of large integrated prospecting pro of the Pajala 
metamorphic rocks. 
28863 National uranium resource evaluation (NURE) program: 
for uranium will be conducted by the Savannah River Laboratory 
for the U.S. Energy Research and Development Administration. A 
sound technical basis for the reconnaissance is being — by 
intensive studies of sampling, analysis, and data management. Results 
of three orientation studies in the southern Appalachian Piedmont 
and Blue ae areas indicate that multielement analysis of minus 
100-mesh ((149 zm) stream sediments will provide adequate informa- 
tion for reconnaissance. Stream- and groundwater samples also pro- 
vide useful information but are not considered cost-effective for 
regional reconnaissance in the areas studied. 10 fig, 3 tables. 
28864 R 
nium deposits in 
A.W.; Keith, M.L 
Geochem. Explor.; 
A variety 
and nages commensurate with higher level demand, closest to the con- 
eastern Svenia Ce—U cocerrences ia north- ventional end of the cost-type spectrum, and for which guiding 
central Penns ten Urantam is stream water varied with time by 6 discovery technology is closest to viability, are the ones which 
factor of up 4 70. The highest values were obtained during a owed economics and haste would dictate should be sought first. In order 
of low rainfall but uranium contents were below the detection limit of decreasing grade and increasing size and ease of identification, the 
of 0.2 ppB at most other times, so that interpretation of uranium in environments considered most promising by the writer are as fol- 
water appears to be very difficult. Uranium extracted from stream 
sediment by an acetic acid/H2O:2 leach gives greater contrast than 
total uranium or treatment with nitric acid. Anomalies in sediment 
ry perhaps during 
of organic matter is 
a , sediment from small 
drainages near the known prospects is anomalous, but some of the 
larger second-order streams near occurrences are not anomalous. In 
general, anomalies are relatively weak, and careful planning, analy- 
sis, and interpretation are required to detect the known prospects of 
the region. 8 fig., 5 tables. 
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28868 Surficial origin of North American pitchblende and related 
uranium deposits. Langford, F.F. (Univ. of Saskatchewan, Saska- 
toon, CA). Am. Assoc. Pet. Geol. Bull; 61: No. 1, 28-42(Jan 1977). 
The ubiquitous association of pitchblende uranium deposits 
with terrestrial sediments is believed to be the natural result of 
formation of the orebodies by surficial processes operating under 
continental conditions. The major uranium deposits of North Amer- 
ica illustrate this. The quartz-pebble conglomerate uranium deposits 
of Elliot Lake, Ontario, have thorium-rich uranium minerals that 
indicate With the development of an 
atmosp! ore m.y. ago, uranium was transported 
solution in meteoric ‘surface and near-surface ground water, A... 
= pitchblende veins in fractures in the basement and in lava 
ws in terrestrial environments. This accounts for the closee associ- 
ation of fluvial sediments with —— deposits at Beaver- 
lodge, Rabbit Lake, Baker Lake, Great Bear Lake, Canada. The 
development of land plants about 300 m.y. ago produced favorable 
environments within the terrestrial sandstones themselves, and re- 
sulted in the tabular uranium orebodies of the Colorado Plateau. The 


MINING 
REFER ALSO TO CITATION(S) 29018, 29024, 29237, 30676 


28869 (NTIS/PS—76/0600) Mine safety. Part IV. Occupational 
health-radioactivity (a with abstracts). Report for 1964— 
Jul 1976. Crockett, P.W. (National Technical Information Service, 
Va. Jul NTIS (US Sales Only). 


28870 pro Study of waste generation, treatment, and 
disposal in the metals mining industry, Final report, Jun 1974—Jul 
1976. Bendersky, D.; Gustafson, R.E.; Mumma, C.E.; Walker, K.R.; 
Costello, D. (Midwest Research Inst., Kansas ome Mo. (USA)). Oct 


in this study were categorized by the following 
of the Census Standard Industrial ification Numbers: 1021 - 
; 1094 - 


28872 Radiating doubt. Australia’s debate on the 
Pek Pockley, P. Nature (London); 264: No. 5588, 697-698(23 
Comments are offered on the ‘First the 
Uranium Environmental Inquiry’ by a tubes 

of R Fox, 
vernment lishing Service, 
liamen' 


export contracts with W. Germany, Japan, and the USA for a 
of 10,700 tonnes of U oxide. The with a 
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PROCESSING 
REFER ALSO TO CITATION(S) 28852, 28914, 30358 


NO/sub x/ destruction mordenite 
catalyst. Leist, N.R.; Dockhold. J Ke Teck DE. (National Lead Co. 
of Ohio, Cincinnati ati (US A)). Dec 1976. Contract EY-76-C-05-1156. 


ae eS and evaluation of a pilot-scale NO/sub x/ 

destruction unit is described. The design of the pilot unit was based 

a Zeolite-catalyzed ammonia reaction the reduction 
trogen oxides in a wet air stream. Essentially complete nitrogen 


28874 Purlex process: description of the pilot plant leading to the 
use of the process in South Africa. Paynter, J.C.; Tonley, T.H.; 
Faure, A. Johannesburg; National Institute for Metallurgy (1975). 


17p. 
the recovery of U by extraction with 2 aay 
feasible and is cheaper than the present meee cade foe ae The 
loss of solvent by entrainment is sufficiently low to make the 


feasible when low-grade liquor is treated. The product luced is 

28875 from acid 
by leaching uranium and 


zirconium ores. Mrnka, 

; Neumann, L.; Satrova, J.; Kyrsova, V.; Blaha, J. Czech Patent 

purities uo! are trapped 

itate Fe, ig pho which is formed by the addition of 

thesia in the extraction of the 

leach by amines. 


Lillyman, E.; Mascall, F.C.; Mathers, C.G. (to UKAEA). British 
Patent 1,449,122/B/. 15 Sep i976 3p. 

Reference is made to the processing of enriched UFe vapor 
for conversion to oxide. The process normally used is pyrohydroly- 
sis, but this is not entirely satisfactory, as problems arise with 
formation of HF and with the form of the resulting solid product 
which, because of its enrichment, gives rise to handling and contain- 
ment problems. Another process involves tion of the UFe in 
water; this, however, results in a corrosive 

constructional materials 


with an organic 
solvent void, and the aque extracts the U; the solvent is then 
washed with dilute HNO; to give an aqueous UO2(NOs): solution, 


ENRICHMENT 
28877 (K/OA—3094) Enrichment supply and technology outside 
the United States. Levin, S.A.; Blumkin, S. (Oak Gaseous 
Diffusion Plant, Tenn. (USA)). 13 Jan 1977. Contract W-7405-ENG- 
26. es (CONF-770109—2). Dep. NTIS $3.50. 
rom Conference of the American Nuclear Monte- 
on: Ge United States of America (USA) (24 Jan 1977). 


This is a review of f ~~ 
uranium tec 
articles ia the public Mecratare. 
ity plans, growth, sales, research and development, etc. (D 


28878 eae me Flow equation for ternary gases 
of uranium isotopes. Fox, R.L.; Eaton, R RE 
(Sandia Labs. N.Mex. (USA)). Jan 1977. Contract 
EY-76-C-04-0789. 28p. Dep. 
a 
typical of that used in aerodynamic isotope separation devices. 
28879 Apparatus and method to change “y direction of particle 
flow in an isotope separator. Forsen, H.K. (to Jersey Nuclear-Avco 
Inc.). GermantFRO) Patent 2,461, 14 Aug 1975. 


2962 
close relation of tabular orebodies to sedimentation is apparent when 
compared to recent fluvial sedimentation. In Wyoming, the stratigra- 
hic restriction of the boundary-roll deposits to a few zones in 
Benne rocks results from their being remobilized tabular deposits. 
Data are presented on radiation hazards in the mining envi- 
ronment. Topics discussed are radiation monitoring, control and 
protection, mine ventilation, and occupational diseases with special 
references to lung cancer. Emphasis is given to uranium mining and 
occupational hazards from radon and decay ——— (This updated 
bibliography contains 69 abstracts, 20 of which are new entries to 
The primary objective of the program was to provide EPA 
with detailed information concerning the generation, treatment, and 
disposal of potentially hazardous wastes in the metals mining and 
concentrating industries. The metals mining and concentrating indus- 
Uranium, Radium and Vanadium Ores; and 1099 - = Ores--not 
elsewhere classified - antimony, beryllium, platinum, rare earths, tin, 
titanium, and zirconium. Waste disposal and treatment practices are 
discussed, and estimates are given for the cost of hazardous waste 
treatment and disposal at typical facilities. (GRA) 
28871 Energy, metals and ores in France in 1975. A6 - Uranium. 
Ann. Mines; 182: No. 9, 30-31(Sep 1976). (In French). 
The development of uranium mining production in the west- and 
ern world major producing countries is presented from 1960 to 1975. 
The production of the various mines on the French territory, in 
Niger and Gaboon is given as well as a few data on prices and 
international trade of uranium. 
tests by environmental movements, has announced a decision to 
allow mining to proceed on some U leases in order to fulfil ae 
selectively ionized particles of an isotope species in a steam flow 
from an area 200 km east of Darwin in Australia’s remote Northern & 
Territory. It appeared that there was no close concurrence between suggested. The ionization takes place by narrow-band laser radiation. 
the views of the committee and the decisions of a government that is The ionized **U particles are conducted by an applied magnetic 
in favor of an expanding mining industry. The findings of the Fox field to collector plates arranged parallel to the steam flow. The 
report are reproduced in full. efficiency of the device improves when the magnetic field is applied 
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with an amplitude with time, as the Zeeman 

in detail by means of drawings. 

28880 Method for enriching isotopes of uranium. James, D.B. (to 
una Hanford Co.). Australian Patent 466,307/B/. 9 


Filed 3 Nov 1 10 May 1973; priority USA 12 Nov 
1970 (88908), copies availabe from of 


A method is described for the content of 235 
which an elongated 


From European ni 
A summary is given of 
for uranium 


of the Unt States produto 


g 


Oxford; Pergamon (1976). (in French) 


ion held i 
laser, rotating plasma and ion exchange ae discused tre 
laser, 


37-38 of In Nuclear 
ite de France, 75 - Paris); 
Willams, MMAR. (ds): Oxford Pergamon (197 


tee Rikagaku Kenkyusho Hokoku; 52: No. 3, 93-118(May 1976). 


of 
measuring the isotopic abundance ratio of U-235 on UFe, and 
detecting ities contained in UFs gas. The mass 
orbit being 20 cm. The ions were produced in an ion source by 
at a right le with the electron beam, and then the ions were 
drawn out tly by using wedge-shaped electrodes. The flow of 
automatic variable leak valve to decrease memory effect. An ion 
case of the measurement em 


mass 
UFs. Hoshino, K. (Institute of Physical and Chemical 
Wako, Saitama (Japan)). Rikagaku Kenkyusho Hokoku; 52: No. 3, 
Japanese). 


high 
enough, the skirt of one peak of UF;* is piled 
other. Class bottles are not suitable for reser- 


 oteng of sample gas, which meets at a i 

aft -235 is measured with the 
ion source by the method of single collector, the true abundance 
ratio is larger by 0.43% than the measured value from the chart of 
recorder in case of measurement with a natural sample. The isotopic 
abundance ratio ew, y the zero-method does not need correc- 
tion of the factor of V m:/me’ (where m:; and m2 mean masses of two 
sorts of molecules of UF respectively). 


28886 Nuclear fuel cycle. III. Uranium enrichment. Alderton, 
G.W. (British Nuclear Fuels Ltd., Capenhurst, Eng.). J. Inst. Fuel; 
49: No. 401, 210-217(Dec 1976). 

enrichment, discussing first the use of tive work as a basis of 


P.J. (Philips remy gd Labs., Eindhoven, Netherlands); Lydtin, H. J. 
Electrochem. Soc.; 124: No. 1, 140-146(Jan 1977). 
ition (CVD) is based on diffu- 


linearly over the 
at x = A. The maximum value depends in a complex way on the 
masses and concentrations of the gas to be separated and the second 
present as a reaction component or carrier 


perimen' 
shown a one 
0.3%. This effect is attributable to mass and thermal 


specified by which liquid UF. is transformed into solid UFs, UF,, 
and UFs. In principle CVD can also be used as a collector mecha- 
nism with laser-induced isotope enrichment. 


GASEOUS DIFFUSION 
28888 (COO—3077-136) Design of transonic cascades by confor- 
mal of the ee Jr. 
York Univ., N.Y. (USA). Courant Inst. of Mathematical 
bay ). Nov 1 1976. Contract EY-76-C-02-3077. 119p. Dep. NTIS 
ae for the numerical design of transonic turbine and 
ematical terms the problem reduces to 
system of partial differential equations for flow about a body. The 
periodicity of the solution results in a cascade. The procedure might 
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loaded with cations of a metal in COLICCLO ul Was USCC O KCep On ul 
ucing hexavalent uranic to tetravalent uranous cation. acidic 
1 salt effective in oxidizi lent on the collector constant to increase accuracy. 
hexavalent uranium cation is lated —- the ion exchange 
Tho ically displaced from an 
initial pie Ss the tail of the uranium zone is at the 
beginning o' longated ion exchange system to an enrichment 
elongated ion exchange system, thereafter a solution o it is necessary to take care of exhaust, because corrosive and adhe- 
hexavalent uranium enriched in 235 isotope is recovered as a head sive sample gases are introduced into an analyzer tube. Unless the 
portion of the uranium zone exits. vacuum in the analy 
26881 Uranium enrichment methods: industrial aspects. Baran- voltage is high 
owski, F.P. (Energy Research and Development Administration, 
Washington, D.C. (USA). pp 67-73 of In Nuclear energy maturity. 
Zaleski, P. (Electricite de France, 75 - Paris); Sher, R.; Mantega, M.; wall by reaction and SiF, will be produced. The structure of the 
Genes I: Williams, M.M.R. (eds.). Oxford; Pergamon (1976). source is that the ions are produced by electron bombardment on a 
: conference on nuclear energy matu- 
its 
will call ork 
capacity each, for period through year 2000 Eor th 
period worldwide needs are forecast as equiv: 
enrichment plants of the same capacity. In the 
main effort in commercial application of uranii 
been concentrated on the gaseous diffusion and g: 
ods. The development and demonstration wo 
process is outlined. Conceptual engineering stud 
engineering firms and with operating contractors 
process are described. COSUngZ, and Uf OF tall assay. MSLOTY O iS 
28882 Review ideas presented London conference reviewed briefly. Three main competing technologies—diffusion and 
So ‘Belgiuen)) 61-66 of In rotating and fixed wall centrifuge—are outlined and a general com- 
P. (Electricite bi France, 75 - parison made between their costs and state of development. 
J.; Williams, M.M.R. (eds.). 
on nuclear energy matu- 
rity; Paris, France (21 Apr 1975). 
A review is presented of the technological, industrial and 
economic items discussed at the B.N.E.S. International Conference 
5. The eq for SI On epitaxy 1s culated inc ding thermal! diffusion 
—r- ses, effects. It is found that whereas the deposition rate decreases expon- 
te entially along the reactor with characteristic length A, the isotope 
most important part o from the 
gaseous gas cen processes. A summary 
is given of the information presented to the London Conference on 
activities of the group E) of European electricity produc- 
ers and distributors is described. The position of supply and demand oy Spe 
in the European Community is analyzed at some length, taking into diffusion, 
account also such matters as demand for natural uranium, uranium . acting as 
recycle, plutonium recycle and reprocessing. microultracentrifuges, and geometry effects. The possibility of 
28863 Some theoretical remarks on the chromatographic process achieving uranium isotope separation with a CVD process has been 
for of uranium H. (Tokyo Inst. of 
. Zaleski, P. 
¢ .; Gueron, 
‘gy matu- 
rity; Paris, France (21 Apr 1975). 
The concentration of isotope is given as a function of the 
process, the velocity of isotope through the column and the 
apparent diffusion coefficient. For the ideal displacement chromato- 
the time. 
28884 Mass spectrometer for measurement of UF,. Hoshino, K. 
(Institute of Physical and Chemical Research, Wako, Saitama 
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be used to design more efficient axial flow compressors for use in the 28894 Apparatus for diffusion separation. soe, A. Oe 
production of enriched uranium at gaseous s diffusion plants, as well hh and Development Administration). US Patent 


as in the construction of lighter, more efficient airplane engines for 
better fuel consumption. 21 figures. (RWR) 


28889 Ranger one uranium deposits. Eupene, G.S.; Fee, P.H.; 
Colville, R.G. pp 308-317 of In Economic geology of Australia and 
Papua New Guinea. I. Metals. Knight, C.L. (ed.). Parkville, Austra- 
lia; Australas. Inst. Min. Metall. (1975). 

The regional stratigraphy, mineralization, weathering and ore 
genesis of site is described. 


28890 Eurodif program: present status of the project. Besse, G. 
(Eurodif, Bagneux (France)). pp 74-76 of In Nuclear energy maturi- 
ty. Zaleski, P. (Electricite de France, 75 - Paris); Sher, R.; Mantega, 


M.; Gueron, J.; Williams, M.M.R. (eds.). Oxford; Pergamon (1976). 
(In French) 
From Euro conference on nuclear energy matu- 


pean nuclear 
rity; Paris, France (21 Apr 1975). 
The gaseous diffusion plant built by Eurodif is based on 
the | experience gained by the C.E.A. on their plant at Pierre- 
latte. The origins, financial structure and some technical information 
about the Eurodif plant are discussed. It is planned to have a 
pe pond of 10.8 million separative work units, and to be working at 
capacity by the end of 1981. The commercial policy of the 
organisation is described. Forecasts of future demand for enriched 
uranium have led to the setting up of Coredif between Eurodif, the 
C.E.A. and the atomic energy authority in Iran, to study the 
possibility of building a waal commercial gaseous ‘diffusion lant, 
at a new site, with a capacity of 9 or 10 units. Some 
are discussed. 


28891 Uranium Enrichment Associates project. , RA. 
(Bechtel Corp., San Francisco, Calif. (USA)). pp 79-82 of In Nuclear 
energy maturity. Zaleski, P. _ = de France, 75 - Paris); Sher, 
R.; Mantega, M.; Gueron, J.; Williams, M.M.R. (eds.). Oxford; 
Pergamon (1976). 
From European nuclear conference on nuclear energy matu- 
rity; Paris, France (21 Apr 1975). 

A summary is presented of the status of Uranium Enrichment 
Associates’ initiative to build a large capacity (about 9 million SWU/ 
yr) enrichmen S The UEA programme is 
described as falling into five phases: evaluation (feasibility of com- 
mercial venture and decision whether to proceed: it was decided to 
proceed with a gaseous diffusion pombe, transition (planning, com- 
mitments for plant output and other contracts, preliminary engineer- 
ing and final decision to construct); design and construction; startup; 
and operating. The first phase is completed and UEA has proceeded 
into the Transition Phase. Progress is described. 


28892 Association of processes and optimization. Martensson, M. 
(Aktiebolaget Atomenergi, 53-57 of In 
Nuclear energy maturity. France, 75 - 
Paris); Sher, R.; Mante; Will Williams, M.M.R. (eds.). 
Oxford; Pergamon (1976). 

From European nuclear conference on nuclear energy matu- 
rity; Paris, France (21 Apr 1975). 

An account is given of two different papers submitted to the 
Conference: (1) ‘Association of processes for uranium enrichment’ 
(Coulomb et al.) in which the different possibilities of combini 
gaseous diffusion cascades with other enrichment processes 
economic conditions of such combinations are analyzed; and (2) 
‘Design Study of Cascade with gas centrifuges for uranium enrich- 
ment’ (Ozaki et al.), dealing with methods of optimization of gas 

centrifuge cascades which are designed either as step cascades or as 
so-called tapered-step cascades. The first paper is analyzed in detail, 
using actual numbers derived from the open literature, to arrive at a 
more concrete picture of the economics of the gaseous diffusion 
process. An analysis is also presented of the Japanese paper. 


28893 Apparatus for diffusion separation. W.A, 
Pontius, R.B. (to Energy Research and Development A 
tion). US Patent 3,973,928. 10 Aug 1976. Filed date 28 Jan 1949. 8p. 
PAT-APPL 73.306 the efficiency of porous 
e method of testing separation 
permeable membranes is described which comprises causing a stream 
of a gaseous mixture to flow into contact with one face of a finely 
rous permeable membrane under such conditions that a major 
fraction of the mixture diffuses through the membrane, ——— 
rectangular cross section of el ae stream so flowing past said 
membrane, continuously recirc ting the gas that diffuses through 
said membrane and continuously wi drawing the gas that does not 
diffuse through said membrane and caine the volume of said 
recirculating gas constant by continuously introducing into said 
continuously recirculating gas stream a mass of gas equivalent to that 
which is continuously withdrawn 


Energy Researc 
3,973,934. 10 Aug 1976. Filed date 23 Feb 1949. 12p. 


L-77,848. 

A diffuser separator apparatus is described w! comprises a 
plurality of flow channels in a single stage. Each of said channels has 
an inlet port and an outlet port and a constant cross sectional area 
between said ports. At least a portion of the defining surface of each 
of said channels is a diffusion separation membrane, and each of said 
channels is a different cross sectional area. Means are provided for 
connecting said channels in series so that each successive channel of 
said series has a smaller cross sectional area than the previous 
ture, individual means for flowing said ee 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 28892 
(K/OA—3090) 


28895 Commercial developments in enrichment. 
Bradbury, J.T. (Oak ¢ Gaseous Diffusion Plant, Tenn. (USA)). 
21 Jan 1977. Contract W-7405-ENG-26. 17p. (CONF-770109—1). 


Dep. NTIS $3.50. 
From Conference of the American Nuclear iety; Monte- 
rey, California, United States of America (USA) (24 an or 
Through ERDA’s Industry Participation Programs, tec! 


ogy for diffusion and centrifuge uranium enrichment plants is cee 
transferred to U.S. engineering and industrial firms. icon. Thee 
and the participating companies are listed and discussed. 
ipa to future plants are financial and political, an 


Separation unit for uranium isotopes etc. (to ETA 
GubED. German(FRG) Patent 1,949985/A/. 17 Apr 1975. 7p. 


fig. 
The task of the invention - improving the efficiency of a 
uranium isotope separation unit with a rotor as chamber 
by improving its flow characteristics - is solved by a central-axial gas 
the separation chambers or out of these. 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 30413 


28897 separation using lasers. Guers, K. 
tut e.V., F am Main or F.R.)). 


Nuclear ener; . Zaleski, P. ite France, 
Paris); Sher, M.; Gueron, J.; Williams, M.M.R. (eds.). 
Oxford; 


Apr 1975). 


chemical separation are 

molecules is inv y anal the possibility of the selective 
excitation of UFs. om Ang lopments in this field are discussed 
together with the cost of research incurred in the United States and 
the economic benefit expected from this research. 


a uranium plasma by analytic and Monte Carlo techniques. Bathke, 
C.G. Urbana, IL; Univ. ‘ete 120p. University Micro- 
films Order No. — 

.). 


a and neutron fluxes (2 x ion x 10’? neutrons/(cm?-s)). 
Tho © be commation of high-energy 


the distributions: one based upon the assumption of continuous 


individual means for flowing gas passing from each of said outlet 
ports and means for flowing gas passing through said membranes to 
said receiving and analyzing means, and individual means for con- 
necting the outlet port of each channel with the inlet port of the 
channel having the next smaller cross sectional area. 
erman). 
(Battelle-Insti- 
28-32 of In 
isotopic species are selectively excited in a gaseous mixture by means 
of laser and then from the mixture or 
considered are the fission-fragment-induced and electron-induced 
ionization of uranium. The calculation of the high-energy tail is 
reduced to an electron slowing down calculation, from the most 
energetic source (approximately 2.1 keV) to the energy where the 
electron is assumed to be gape into the Maxwellian distribu- 
tion (approximately 15 eV). pertinent collisional processes are 
ing the concentrations of the light component in the entering gas, the electron-electron scattering and electron induced ionization and 
withdrawn gas and the recirculated gas in order to determine the excitation of uranium. Two methods were used in the calculation of 
efficiency of said membrane. a 
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Isotope separation by photodissociation 
molecules. Lee, Y.T. (to Energy Research and Dev: 
a US Patent Application 664,858. 8 Mar 1976. 13p. 
A method of based on the dissociation of a 
Van der Waal’s comp! . A beam of molecules of a Van 
der Waal's complex contatdiats as one complex, a 
jected to radiation from a source tuned to a frequency 
“will selectively ‘excite vibrational motion by vibrational 


cies evay from the beam whereupon the product in 
desired isotope can be separated from the constitutents of the 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 28789, 28963, 29304, 30217, 
30340, 30616, 30663 


28900 (CEA-CONF—3534) Dosimetry 

power and the combustion rate of fuel 

Centre d’Etudes Nucleaires de Saclay, (F 
Services des Piles). — 1976. 8p. dn. French). (CONF-7606120—3 
NTIS (US Sales Only). 


(CONF-760954—3) Decay heat of ***U fission products 
by beta- and fz = | spectrometry. Dickens, J.K.; Love, T.A.; 
McConnell, J.W.; Peelle, R.W. (Oak Rid 
Sep Contract W-7405-ENG 


From 4. water reactor (USS 

The fast-rabbit facilities of the ORRR were used to irradiate 
5 g samples of **U for 1, 10, and 100 s. Released power is 

using nuclear spectroscopy to permit separate observations 
and y-ray results are summed together. 10 fig, 2 tables. (DLC) 


28902 redistribution in the 
outer regions of hypostoichiometric mixed oxide fuel. Hata, D.C.; 
Washburn, D.F.; Karnesky, R.A.; Baker, R.B. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1976. Contract E(4 
1)-2170. (CONF-761103—21). NTIS $3.50. 
From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 
Plutonium redistribution in the outer regi 
fuel was observed in fuel pins irradiated in EBR-II 
indicate that the occurence and radial distribution of plutonium 


28903 (ORNL—5201) Properties of carbonized and converted 
uranium-loaded 


weak-acid resins. Weber, G.W.; 
nery, V.J. (Oak National Lab., 
Contract W-7405- 26. 48p. Dep. NTIS 


, R.L.; Ten- 
). Feb 1977. 


resins have been found to 


of uranium-loaded weak 
in a manner closely analogous to its 
tics, the weight loss, volume 


the important technological phenomena of void sw 
of fast reactors, the author briefly discusses 
the implications of void swelling in relation to fast reactor design. 


28906 Study of the equation of state of 7 plutonium oxide 
fuels up to 5000 : by a new laser technique. Ohse, 
R.W.; Kinsman, P.R. (Commission of the European Communities, 
Karlsruhe (Germany, F.R.). European Inst. for Transuranium Ele- 
ments). - High res; 8: No. 2, 

From 5 erence on 
of solids at high temperatures; Moscow, USSR (18 y 1976). 

Vapour pressure measurements over liquid uranium plutoni- 

the use of a newly developed pulsed laser heating technique Pioaid 
attention was paid to the elimination of radial displacement of 
observed below 4000 K. This was achieved by restricting the ro 
layer thickness to the minimum value at the final stead 
temperature, by the use of a double intensity laser pulse 
technique with a high initial power density, and by focal — 
enlargement. Temperature was measured with a multiwavelength 
pyrometer allowing intensity measurements at sixteen different wa- 

combinations. In the binary UO: pew above 
the melting point is given y pe: lg p(atm) = 27 900/T, yielding a 
heat of —— of 127.6 kcal mol~*. An assessment of literature 
data below the melting point yielded 1g p(atm) 8.846 - 31 506/T, and 
a heat of sublimation of 144.1 kcal mol~’. The resulting heat of 
fusion, 16.5 kcal mol™' is only slightly below the published value, 
17.7 kcal mol~*. In the ternary Pu)O2 system, the pressure of 
uranium-plutonium oxide above its melting point was determined as 
lg p(atm) = 7.966 -28 137/T, yielding a high-temperature heat of 
evaporation of i28.7 kcal + Measurement of the UO. 
pressure over the solid gave 1g p(atm) = 9.365 - 32 436/T, resulting 
in a heat of sublimation of 1 kcal mol~*. The difference of these 
heats yields the heat of fusion 19.7 kcal mol™', which is in good 
agreement with the literature value, 19.4 kcal mol-?, 


28907 Determination of contamination in coated fuel 
particles. Hayashi, T.; Iwamoto, K. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). J. Nucl. Sci. 

coating layers of coated fuel 


Technol. (Tokyo); 13: No. 3, egy my 1976). 
Uranium contamination in the 
particles will adversely affect the operation of high-temperature gas 
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slowing. In the other method, a governing equation is derived Weak-acid ion-exchange ES provide a 
without ——— continuous electron slowing. Both methods yield ractical method for fabricating uranium-containing HTOR fuel 
comparable results at high energies (approximately greater than 100 Com. Two steps, thermal decomposition or ization and 
eV), with disparities arising at lower energies due to the my oor ve carbothermic reduction of UO: or conversion, are required in the 
ity of the continuous slowing assumption. The distribution i manufacture of these kernels. The property variations during car- 
calculated in both models are observed to be linearly dependent in-derived fuel proceeds 
upon the neutron flux while inversely proportional to the plasma ———_ characteris- 
temperature. The electrons within the calculated high-energy tail oss, carbon-to-uranium 
induce 10** more excitations of uranium per cm®* per rate through the critical 
second are induced by Maxwellian electrons. portion of the thermogravimetric curve closely controls the resultant 
weight loss, volume loss, density, carbon-to-uranium ratio, and sub- 
sequent thermal behavior. The optimum carbonization cycle derived 
dictates a heating rate of 2°C/min from 350 to 440°C, and the 
maximum practicable rate outside of this range. The conversion of 
the carbonized material is predictable from classical bulk thermody- 
namics for removal of carbon monoxide from UO. + C. Relative 
phase compositions of UO2, UC, and UC/sub 1-x/O/sub x/ can be 
controlled by adjusting conversion conditions. Agglomeration 
during conversion can be controlled by lowering the carbonization 
rate and/or conversion temperature and increasing gas flow. During 
this process Duolite C-464 resin appears more resistant to sticking 

ante of the molecular species which —— 4 a desired isotope. Since than does Amberlite IRC-72. 

the thus excited Van der Waal's 26904 =(TREE-NUREG—1005) MATPRO: Version 09. A hand- 
complex dissociates into molecular components enriched in the book of materials properties for use in the analysis of light water 
desired isotope. The recoil velocity associated with vibrational to reactor fuel rod behavior. MacDonald, P.E.; Thompson, L.B. (eds.). 
le- (EG and G Idaho, Inc., Idaho Falls (USA)). Dec 1976. Contract 
the EY-76-C-07-1570. 402p. Dep. NTIS $11.00. 

This handbook describes the materials correlations 
and computer subcodes (MATPRO-Version 09) developed for use 
with various LWR fuel rod behavior analytical programs at the 

Idaho National Engineering Laboratory. Documentation and formu- 
lations that are generally semiempirical in nature are presented for 
; uranium dioxide and mixed uranium-plutonium dioxide fuel, zircaloy 
28905 Damage to nuclear materials. Nelson, R.S. (UKAEA 
Research Group, Harwell. Atomic Energy Research Establishment). 
pp 477-502 of In Radiation damage processes in materials. Dupuy, 
) C.H.S. (Lyon-1 Univ., 69 (France)). Leiden, The Netherlands; 
Noordhoff International (1975). 
- processes in materials; Corsica, France (27 Aug 1 
ie B se - mn 1976 of the French dosimetry groups; Cadar- This brief review outlines some of the major problem areas, 
ache, France (1 Jun ‘ is briefi ; —s and in doing so concentrates on the underlying physical phenomena 
well so, rather than discussing in detail their implications. The physics of gas 
related calculations for the determination of fission power and of the ts peter to outlining 
parameters which are necessary for fuel irradiation calculations: logical significance in nuclear fuels. After outlining the physics 
determination of the origin fission power, capture cross section of 
238U) and **Th, conversion factor, fast fission of **U, effective 
cross section of *®Pu. The type of evolution calculation conducted 
at Saclay is reported as well as the conclusions which it leads to, 
taking into account available results. 
plutonium redistribution at high burnup, approximately 12.5 at. 
percent, indicates an approximate 8 percent yn in the power- 
to-incipient fuel melting could occur in fuel composed of 75 wt 
percent natural uranium dioxide and 25 wt percent plutonium diox- 
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cooled reactors. It is thus of great im to reduce such 
contamination introduced in the course of manufacture of the parti- 
cles, and to this end the need is felt for the establishment of an 
effective method of determining such contamination. In an attem: 
to answer this need, a comparative experimental study was 


the alternative techni f (a dilutio 
trometry, (b) fluorometry, counting mica foil 


mica foil methods mutually the 
possessed by each me’ in determining the contamination 
coated fuel cuties by kernel material. 


28908 Method of producing graphite coated nuclear fuel parti- 
cles. Tri L.V. (to Grace (W.R.) and Co.). German(FRG) 
Patent 1, 7,522/C/. 29 4 1976. 5p. (In German). 

vailable from Dt. Patentamt, Muenchen (FRG). 

Using the proposed method, one obtains graphite coated 
nuclear fuel particles in which no migration of uranium Gauiiie oGe 
surface of the spherules is observed. In the first process step, 
colloidal carbon and a sol of UO: are mixed and dried. The micros- 
pherules thus obtained are firstly heated in an inert atmosphere and 
then in one of nitrogen, where uranium nitride, oxynitride, carboni- 
tride, or carboxynitride is obtained, each according to the chosen 
conditions. By treating with CO or Hs, free carbon present is then 
removed from the porous spherules. To regulate the desired uranium 
— ns ee the UO, - carbon mixture is heated in a H2 atmo- 

- 6000C and the in a noble gas atmosphere to 1.100 - 
To00%C In the next process step, the particles are heated in an inert 
atmosphere - preferably a noble gas - for compression, and then 
pyrolytically coated with graphite. 


28909 Thermophysical properties of UO, fuel materials. Lee, 
H.J.; Kim, C.W. J. Korean Nucl. Soc.; 8: No. 2, 81-88(Jun 1976). 
(density, specific heat, or thermal diffusivity could be c as 
unknown) is described. The thermal diffusivity of UO2 fuel samples 
is obtained from room temperature (300 K) to high temperature 
heat is measured using a commercially 
available differential scanning calorimeter from room temperature to 
500 K. The thermal conductivity of UOz2 fuel samples is calculated 
from the density, thermal diffusivity, and specific heat at constant 
pressure. Results are in com 
the thermal conductivity of dielectric materials, in which impurity 
levels are very important at low temperatures but become aI diffust 
at high temperatures. In the thermal 
vity values at room temperature are ree: 
of several fel samples with the suing the 
of dopant Gd2Os 


a Method for the fabrication of nuclear fuel pellets, Kosian- 
E.J. (to Babcock and Wilcox Co.). German(FRG) Patent 
21547,245/A/. 19 Aug 1976. 8p. (In German). 

1 tab. Available from Dt. Patentamt, Muenchen (FRG). 

The invention relates to a method for the fabrication of 
sintered ceramic nuclear fuel pellets with certain porosity. Accord- 
ing to cited method, small spheres of low density and highly volatile 
content are mixed with a nuclear-fuel powder, pressed to pellets, and 
sintered. In doing so, the sphere volumina shrink and the spheres 
gasify geen By this method, a uniform pore distribution is 
attained. An application example is described, in which UO2 powder 
is mixed with git 


Improvements in or relating to the 


of material. J.P. (to UKAEA). 
1,451,637/B/. 6 Oct 1976. 3p. 

Reference is made to methods for the production of coated 
particle nuclear fuel by high temperature fluidisation processes. In 
such processes the particles are o 
ing and erosion. Spalling 
contamination of the coating material. In the 

les are made to move with a spinning motion whilst directing a 

containing furfuryl alcohol towards them, so as to impregnate 
their surface layers; this is followed by directing towards the impreg- 
nated particles a fluid, such as HCl gas, that causes polymerisation 
and hardening of the furfuryal alcohol. The polymerising may 
be followed by pyrolytic coating. Examples of manufacture by this 
method are given. 


28912 Determination of the region of existence of U(VI) gels 
prepared by internal gelation. Urbanek, V. (Ustav Jaderneho Vyz- 
kumu, Rez (Czechoslovakia)). J. Nucl Mater.; 62: No. 2-3, 240- 
246(Nov 1976). 

Regions of U(VI) gel formation at 90°C were determined for 
solutions with variable contents of uranyl 2 
alent to hexamine equivalent to hexamethylene tetramine 
HMTA), and urea and for three distinct values of the (NOs-/UOs™") 
ratio with the aim of better understanding the process of internal 
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The mechanism of the gel phase formation depends on urea 
mole spatial ttice is formed by chaining co! particles 
of hydrolytic products of hexavalent uranium. At higher urea con- 
centrations, the formation of an or, skeleton of urea-formalde- 
i in the solidification reaction. The acidic 

by the buffering effect of h lyzed uranyl ions. The latter mecha- 
nism of solidification is sup ressed in acid-deficient solutions from 
which the small effect of high amounts of urea on the form of the gel 
region follows with systems in which (NO3~/UOz2”* ) is lower than 2. 


28913 
ley, M.D.; Brite, D.W.; Daniel, J.L.; Hart, P.E. (Battell 
Northwest Labs., Richland, Wash. (USA)). J. Nucl. Mater.; 62: No. 
2-3, 138-166(Nov 1976). 

of microstructure and irradiation conditions on irradiation-induced 


ranges of naracteristics are stable with 
respect to densification. The largest in-reactor density changes oc- 
curred for those fuel types having a combination of the smallest pore 


porosity <1 ym diam, the smallest initial 

ato poroty <I Stability toward densifica- 
ton cance be cored with ot initial por se. Densifica- 
{reduction in the volume fraction 


intering 
density ian Thus, it appears that relatively oa resintering 
that can be expected to occur for a particular fuel type. 


26914 Process for controlling the properties of parti- 
cles of ceramic materials. Geron 4 
Nucleare, SpA). US Patent 3,993,578. 23 Nov 1976. Priority date 23 


the preparation of microspheres of nuclear fuel by feeding 
droplet ution oft metal 
the presence of an alkali into an aqueous 
alkaline solution 2o that spheroids are formed therefrom which are 


geometrical properties of those spher- 

oids are controlled b the feed solution so that the 

droplets which are fed into the alkaline solution have & 
mined temperature. 

28915 Ceramic nuclear fuel pellets. Butler, G.G.; Watson, R.H. 

(to British Nuclear Fuels Ltd.). US Patent 3, es oe 1976. 

Priority date 12 Jan 1973, United Kingdom of Britain and 


Northern Ireland (UK). 2p. 


REFER ALSO TO CITATION(S) 28963, 28968, 28971, 28978, 
28980, 28992, 29030, 29486, 30413, 31655 


28916 (DOCKET-50564—8) Nuclear Fuel Recovery and Recy- 
. Environmental report. (Exxon Nuclear Co., Richland, 


pact 
te beet project. the plant will function. (LE) 


28917 (DOCKET-50564—9) Nuclear Fuel Recovery and Recy- 


eo Environmental ects of Site and Plant 
Faciliti identifies the resources to be committed and 
the physical effects to be the | Operations. 


distribution. Densification is dependent upon fission rate, | tem- 
and increases which occurred out- 
ee. fuel pellets are produced by mixi 
uranium dioxide powder and/or plutonium dioxide powder with 
ammonium oxalate, forming the mixture into pellets sintering the 
pellets. 1 claim, 2 figures. 

SPENT FUELS REPROCESSING 
Wash. (USA)). 1976. ~~ 
is docket. Chapter 1, Purpose of the ility, presents the purposes 
and schedules for constructing the pro; facilities, identifies the 
and 
evaluates the calculated effects on the environment as a result of 
operating the proposed facilities. Chapter 6, Effluent and Environ- 
mental Measurements and Monitoring Programs, describes the steps 
taken and planned to obtain and collate baseline environmental data 
before plant operation. The oy — to detect and evaluate 
any changes that may result ¢ plant’s operation are also 
presented. (LK) 


JUNE 30, 1977 


(DOCKET-50564—10) Nuclear Fuel Recovery and Recy- 
. Environmental report. (Exxon Nuclear Co., Richland, 


potentially 

and the ulated effects of accidents on the environs. 
Chapter 8, Alternatives to an Actions, compares the alterna- 
tives considered in the rocess fuels, in the choice of site, 


te and cons ofthe proposed projet, Chapter 0 
approvals needed from local, state, and federal authorities. Eight 


appendices provide detailed support data. (LK) 


28919 (DP—1452) Solvent extraction of irradiated neptunium 
targets. I. Valence stabilization. Thompson, G.H.; Thompson, M.C. 
Pont de Nemours (E.I.) and Co., Kiken, S.C. (USA). Savannah 
Lab.). Jan 1977. Contract B72) 1. 23p. Dep. NTIS $3.50. 
Solvent extraction of 7Np and irradiated neptun- 
used anion exchange process at the Savannah River Plant. Solvent 
extraction would reduce costs and waste volume and 
a oe rate. The major difficulty in solvent extrac- 
tion processing is maintaining neptunium and plutonium in the 
extractable IV or VI valence states during initial extraction. This 
study investigated the stability of these states. a The 
desler, lutonium are 
t dissolver solution @ 

IM NOs”, and 1M H* 
M(V) or M(VD) 
— mixtures cannot be maintained for a practica- 


28920 (DPST—75-517) Program plan for research and 


Contract E(07-2)-1. 27p. Dep. NTIS $4.00. 
The ERD 


program 
in the of the LWR fol eycle w cle 


of activities, a joint p 
provide technology, conceptual design of | 
environmental and 


i . The Savannah River Laboratory will 
fe ery. The the program. 
(HW—45700) Continuous 
and calcination process. Beede, R.L. - 
ic Northwest Labs., a Wash. (USA)). 27 Sep 1956. Contract 
W-31-109-ENG-S2. S $4.00. 


10 to to 100 g 


One molar Tempera- 
tures of 20 to 35°C for the precipitation and at Wades on oe 


tory. Plutonium (IV) oxalate can be calcined at 300 to 400°C in a 
screw-type drier-calciner to plutonium dioxide and hydrofluorinated 


at 450 to 550°C. Plutonium dioxide 


ling continuous 
precipitation and filtration to this proposed hydrofluorinator. Con- 
tinuous ~~ position of oxalate in filtrates offers py 


decreasing filtrate storage requirements when coupled to a 
concentrator. (JGB) 


28922 (INIS-mf—3344, pp 46-52) Radioactive waste processing, 
ch. 9. Jun 1976. (In Dutch). 

refs., 3 tables. 

In Nuclear energy. 
spent fuels elements is given. problem concerning 


28923 Influence of radiation on extraction of radiozirconium and 
radioiodine by TBP solutions. Barelko, E.V.; Solyanina, I.P.; Baba- 
kina, G.S. Radiokhimiya; 18: No. 4, 667-671(1976). (In Russian). 

From 11. Mendeleev’ congress on general and applied chem- 
~_ Radiochemistry and nuclear technology section; Alma-Ata, 
R Sep 1975). 


refs.; published in summary form only; for English transla- 
v. Radiochem. 


the reprocessing of HTR fuel elements. Barnert- 
iemer, H.; Boehnert, R. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, FR). Inst. fuer Chemische Technologie). Jul 1976. 57p. _ 
19 refs.; with figs. and 
aed ion during the combustion 
head end in the reprocessing of fuel elements are described. 
The costs for the construction and operation of a combustion head 
end for reprocessing capacities of 5,000 - 50,000 MWe HTR power 
were assessed. The costs are divided into investment and operational 
costs as well as according to the Nz content in the combustion gas 
which strongly influences the costs. It is found that the investment 
and operational costs of the head end are much higher for N2- 
an combustion gas than for N2-free combustion in the 
case 


shoud be used inthe C combustion ofthe Thus, Nefre 
used in the C combustion of the adie of 


28925 Til san Tritium control by water recycle in 

nuclear fuel reprocessing plant. Hall, N.E.; Ward, G.N. enaal 
Electric Co., San Jose, Calif. (USA). Fuel Recovery and Irradiation 
— Dept.). Jun 1975. Contract E(45-1)-1830. 69p. Dep. NTIS 


a reprocessing plant to control the escape of tritium and to 

perrn S it for disposal. Tritium distribution was evaluated in the 
leacher, high-level, and low-level systems for seven different flow- 
sheet conditions. Tritium retention efficiency was also evaluated for 
these flowsheet conditions. Impact of tritiated water recycle on the 
plant design and operation is assessed. It is concluded that tritium 
control by water recycle is feasible. Achievement of satisfactory 
retention and economic volumes of solidified tritium 
waste will require extension of existing techno a 
of new technology. Evaluation of potential rmal tions 
indicate that releases from upsets need not be excessive. Some 
increase in occupational exposure will occur because of the perva- 
siveness, persistence, and ease of uptake of tritiated water vapor. 
Incentives for tritium control by water oo may prove marginal 
this increased significant compared 

. Recommen- 


28926 (ORNL/TM—5665) Ruthenium oxide deposition and 
scouring in a rotary kiln voloxidizer. Klein, J.A. (Oak Ridge National 
Lab., Tenn. (USA)). ro 1977. Contract W-7405-ENG-26. 18p. AT. 
An 


the volondaon sep during fel reprocening It was 
concluded that RuO, may build up under repeated deposition and 
LMFBR fuel voloxidizer 


28927 (RFP—2552) Light Water Reactor Fuel Recycle program. 
Plutonium nitrate-to-oxide conversion project initial report, April 
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cing 
cling Cente: 
Wash. (USA)). 1976. 472p. ex ig purity requirements 
Chapters 7 through 10 are presented. Chapter 7, Environmen- has been produced in the prototype equipment. Advantages of 
tal Effects of Accidents, presents the analyses made of potential continuous precipitation and filtration are: uniform plutonium (IV) 
lant accidents, including the predicted functioning of engi oxalate, improved filtration characteristics, elimination of heating 
and cooling facilities, and higher capacities through a single unit. 
Advantages of the —— drier-calciner are the continuous 
production of an oxide satisfactory for feed for the - plant 
ment in support recycle. (Du Pont de Nemours (E.I.) 
: iver Lab.). 17 Dec 1975. 
to assist industry 
ill involve a range 
try, R and D to 
1 recycle facilities, and 
A two-part program to 
begin in 1976 that is a portion of the overall ERDA plan is 
described. Responsibility for coordination and management of the 
tasks described in this document has been assigned to Du Pont as 
— contractor to the ERDA Savannah River Operations Office. 
first part of oo ree consists of the conceptual design of 
complete recycle facilities. The second part of the program, which 
will proceed concurrently, consists of ee R and D activities, 
economic and environmental studies, other studies to assist in 
the regulatory process. The R and D program will include both 
near-term activities in support of the conceptual design effort, and 
other activities aimed at general ery in fuel cycle technol- 
ogy. The conceptual design will used to develop current cost 
information for a complete reprocessing complex. The design will be 
based initially on current technology with provision for improve- 
ments as confirmatory information and advanced technology 
become available from the R and D a. The conceptual design 
and cost estimate will be developed by the Du Pont Atomic => ~ 
Division. The R and D program and supporting studies will 
directed at uncertainties in current technology as well as toward 
devel t of improved technology. It will include such R and D 
ee continuous plutonium (IV) oxalate precipitation, filtration, dations are presented for further studies. (DLC) 
and calcination process has been developed. Continuous and batch 
decomposition of the oxalate in the filtrates has been demonstrated. 
The processes have been demonstrated in prototype equipment. 
Plutonium (IV) oxalate was room 
perature by the concurrent addition of plutonium nitrate feed ducible dense coatings of RuO: on a variety of substrates. Tracer 
acid inte the pan of 0 sutery deem Ger. The i uring of RuO: coat- 
plutonium (IV) oxalate was calcined to plutonium dioxide, which 
could be readily hydrofluorinated. Continuous decomposition of the 
oxalate in synthetic plutonium oxalate filtrates containi luto- 
nium (IV) oxalate so! 
U-shaped reactor. 
lutonium ni 
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1976. Erickson, E.D. (Atomics International Div., Golden, Colo 
(USA). Rocky Flats Plant). 17 Jan 1977. Contract EY-76-C-04-3533. 
2p. . NTIS $4.50. 

ocky Flats Plant has received a contract from the Savannah 
River Operations Office of the U.S. Energy Research and Develop- 
ment Administration (ERDA) to critically analyze and evaluate 
existing technology for converting plutonium nitrate to plutonium 
oxide, and to recommend improved flow sheets and equipment for 
this process. Information will be provided to produce a concep) 
design and cost study for a plutonium nitrate conversion facility 
usable in a Light Water Reactor (LWR) fuel recycle plant. A 
program plan has been written detailing the technical approach, the 

results, and personnel utilization. the fourth quarter 
of FY 1976 the basis for comparison and selection of existing 
conversion processes will be defined, a literature search will be made 
for conversion processes, and contacts will be made with ERDA 
contractors and those in private industry who have knowledge of 
conversion processes. 


Translation of German report. 12p. Dep. NTIS $3.50 
Fuel rods from n rep 
separate the unused fuel and fission products. The JUPITER 
plant, where approximately 40,000 used HTR fuel rods be 
reclaimed, is described along with its operation. JUPITER is to 
provide experience for future large-scale commercial installations, 
and design features to assist in this objective are discussed. Construc- 
tion began in 1975, and tests should start in 1977. It is planned to 
operate JUPITER for 2 or 3 years. 4 fig. (DLC) 


een kK PNC reprocessing plant, construction and operation. Naka- 
K. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). At. 19: 6-2, su 

From 1975 annual conference o 
Forum; Tokyo, Japan (11 Mar 1975). 

The present construction level and future plans of Tokai 
reprocessing plant are discussed. The contract signed between the 
Power Reactor and Nuclear Fuel Development a sgn (PNC) 
and Saint Gobain Techniques Nouvelles in 1966 has expired in 
February 1969. The construction contract for the main parts of the 

lant was signed in a joint venture between Japan Gasoline = = 

tt Gobain Co. in December 1970. The reprocessing 

lanned at 0.7 tons per day. type 

lowsheet with mechanical head ends. Criticality safety will 
established with geometrical, mass concentration control or the use 
of neutron poison, individually or in combination. The main complex 
was divided into four radiation safety zones. 2 Se radioactive 
materials are contained in triple structures. The building is subdi- 
vided into seventy-odd small cells. Blank tests were started in July 
1973 for the main plant, but the tests of the waste treatment facility 
began much earlier, in February 1973, and were twill be 8 by 
October 1974. Chemical tests are continuing now, but be soon 
completed. Next test is uranium test using non-i uranium. 
The hot test will be carried out with irradiating fuel. 


28930 Plutonium recycle. Zolotar, B.A. (Electric Power Re- 
search Inst., Palo Alto, o, CA), _Pp_ 236-250 of In Energy and the 
environment cost-benefit analysis. Karam, R.A. (ed.). Elmsford, NY; 
Pergamon Press, Inc. (1976). 

From Proceedings of energy and the environment - cost 
benefit analysis; Atlanta, Fal A (23 Jun 1975). 

See CONF-750697—. 

Plutonium recycle is discussed in terms of the potential of 
conservation of nuclear fuel resources, reduction in fuel costs and 
minimization of environmental effects. However, it is concluded that 
commercial implementation requires a clarification of the 
situation. Fuel performance experience and the tial for acci- 
dents are also examined. It is indicated that while plutonium is a 
highly toxic material if introduced into the human Code, its basic 
properties tend to greatly reduce the potential danger. 


28931 Pelletizing of NaF granules as adsorbent for fluorides of 
nuclear fuel materials, (1). Preparation of NaF granules by dry method 
Matsubara (Japan)); Tsutsui, T.,; A. Nippon 
Gakkaishi; 18: No. 2, 107-113(Feb 197 ce 
The pelletizing of NaF granules on laboratory scale used for 
recovery and purification of fluorides of nuclear fuel materials are 
investigated, particularly experimental studies on how to pelletize, 
fluidity of granules and flow rate of the granules in mortar of tablet 
machine are carried out. As result, added quantity of H2O as binder 
at granulation process of spherical NaF granule influence to yield of 
NaF granules. The proper quantity of HxO to NaF powder is about 
18--19%. Friction t of unfixed shape NaF granule is higher 
than that of spherical tg in de ae density of the former 
= is lower. So fluidity of — NaF granule is low, 
machine is slow, 


rate of the granules through feeder of tablet 
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and arching on mortar of the tablet machine occurs. Then, some 
further operation for getting better fluidity needs to be developed for 
Rind, asng spherical NaF grant, continuous pelletizing by com 
pee Soe NaF granule, continuous pelletizing by com- 


Baumgaertner, F.; 

Warnecke, E. (to Gesellschaft fuer Kernforschung Mb 
German(FRG) Patent 2,460,145/A/. 24 Jun 1976. 13p. (In German). 
1 os. Available from Dt. Patentamt, Muenchen (FRG). 

at 1905319 fo roposed method is an addition to the method 

in patent 1905519 for ting uranium and plutonium compounds 
ae irradiated fuel or elements by liquid-liquid extraction, 
ge from the organic phase is 
Greedy uced during the extraction process and off 
= the aqueous phase. It is now proposed to electrolytically reduce 

neptunium together with th plutonium in one proces sep. Both 
ae thu prac 

us separated 


28933 Soeiien of removal of T and *Kr during processing 

of irradiated UO. in oxygen medium. Ageenkov, A.T.; Valuev, E.M. 

At. Energ. (USSR); 41: 970) (In 
Letter-to- 


Sov. J. At. Energy. 


28934 of nuclear fuel extraction repro- 
cessing. 4. Uranium and plutonium separation by reex- 
traction. Rozen, A.M.; Zel’venskii, M.Ya. At. Energ. (USSR); 42: No. 
(In Russian). 

published in summary form only; for English transla- 
tion see the journal Sov. J. At. Energy. 


28935 Method for dissolving plutonium dioxide. he ge O.K. (to 
Energy Research and Development ). US Patent 
3,976,775. 24 Aug 1976. Filed date 6 May 1975. 4p. 
PAT-APPL-574,977. 
A method for dissolving plutonium dioxide comprises 
silver ions to a nitric acid-hydrofluoric acid solution to si 


i ly 
speed up dissolution of difficultly soluble plutonium dioxide. 1 claim, 
3 figures. 

28936 Device for the 


uranium. Laser, M.; Bohnenstingl, J.; Fischer, E. ( 
isc! to 
Juelich G.mb.H). German(FRG) Patent are? 
Aug 1976. 4p. (In German). 
5 figs. Available from Dt. Patentamt, Muenchen (FRG). 
The invention relates to a device for the c’ volatiza- 


of porous graphite and 
tube surrounded by a casing of ceramic 
ile). The chlorine is introduced into 


condenser first via the space 
via the reaction-gas pipe. The consists of a gas- 


28937 uranium from (Th,U)O, solid solutions. 
Chiotti, P.; Jha, M. e. and Dev it Ad- 
oo US Patent 3,982,928. 28 Sep 1976. Filed date 3 Jan 
PAT-APPL-538,491. 
Uranium is separated mixed oxides of and 
uranium by a pyrometallurgical process in which the oxides are 
ith a molten ide salt containing thorium tetrachloride 
and thorium metal which juces the uranium oxide to uranium 


28928  (ERDA-tr—243) Pilot installation for thorium reprocess- 
ing at Juelich. Kaiser, G.; Merz, E. (Kernforschungsanlage Juelich 
G.m.b.H. 7 F.R.). Inst. fuer Chemische Technologie). 1975. ee 
tion | | or or 
uranium carbide and/or thorium or uranium oxide. — furnace 
serves as reaction vessel, being connected to the lenser via a 
reaction gas pipe. In the interior of the cupola furnace, a tube is 
arranged consistin; 
rent transfer, the 
material (cillimeni 
process is particularly useful for the recovery of uranium from 
seeped insoluble high-density sol-gel thoria-urania nuclear reactor 
1 pellets. 7 claims. 
28938 Continuous dialytic decontamination of dissolved fuel ele- 
ments by solvent: polymeric membranes. Ketzinel, Z.; Boger, Z.; 
Cikurel, H.; Vofsi, D.; gy J.; Gassner, S. (Nucl. Res. 
Cent., Negev, Israel). Ind. Eng. Chem., Prod. Res. Dev.; 15: No. 4, 
524-52%(Oct 1976). 

A continuous decontamination process, based on a selective } 
dialytic permeation of uranyl ions through ‘solvent-polymeric’ mem- 
branes, has been devised. Spiral-wound permeators were constructed 
and tested for their efficiency in separating uranium from its fission 
products and from aluminum. Solutions, similar in composition to 
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TRANSPORT AND STORAGE 


28939 (INIS-mf—3344, pp 42-45) Transport of radioactive 
wastes, ch. 8. Jun 1976. In Duteb). 


ioe fe packing and radioactive 
many precautions, transportation is the least safe link in the cycle 
nuclear power production. 
inne (Aust) 1976. 546p. (in several 
languages). (CONT IAEA $37 
for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 
A total of 45 papers, with associated discussions, are included, 
divided into sections dealing with risk assessment, package 
and construction, transport experience, and package testing. (D 
(MLM—2397 radioactive materials of 
the C.A.E. Labrousse, M. Translated from Bull. Inf. Sci. Tech. 


of the two issues of the Bull. 
inform Sat Tech. 
ond important evolution has taken place, 


28942 for storing radioactive spent nuclear fuel cells. 
Mollon, L.; KR. Portion. US Patent 
4,006,362. 1 Feb 1977. 1975. 


bag, i pressure contact and suitably folding end por- 
tions of the inner and outer tubes. 26 claims, 19 figures. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 28853, 30000 


tt for dispositions from 


at prices and section four reviews the individual 
companies involved in the uranium industry in Australia. 


28945 (VZUPPR-P—2096/74) New development is targeted at 

the future nuclear market. (Vyvojovy Zavod Uranoveho 

and Mining Journal (1974) 

160. from Vyvojovy Zavod Uranoveho 
Pribram, Czechoslovakia. 


lopment of mining on 
fuel market. 


28946 Fuel supply (U, Pu, Th). Angelini, A.M. (Ente Nazionale 
mg ny Rome (Italy)). pp 25-60 of In Nuclear ener, 

ity. P. (Electricite de France, 75 - Paris); Sher, R.; 

Gueron, J.; Williams, M.M.R. (eds.). Oxford; Perga- 


rom European nuclear conference on nuclear energy matu- 

rity; Pato, France (21 Apr 
The present situation and oy aes various of the 
nuclear fuel cycle, —e~ supply of the raw materials (uranium and 
thorium), enrichment, fuel assembly fabrication and recycle of the 
secovered from apeat are soviowed 
with a summary of the background. In view of the breadth of the 
the main aspects have been considered: however, a tof 

° 


advanced converters and reactors have been given special 
consideration. The analysis focuses on some of the main problems 
encountered today, the solution of which is essential for an orderly 
and timely dev it of all the activities of the nuclear fuel 
industry. This is a basic requisite to allow the projected growth of 
nuclear energy. 

28947 Supply of enriched uranium for the countries of the 
Common Market in 1970-1975. Atomwirtsch., Atomtech.; 21: No. 12, 

communication only. 


28948 German imports and exports of nuclear fuels in 1975. 
Atomwirtsch., Atomtech.; 21: No. 12, _ 1976). (In German). 
4 tabs. Short communication onl 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 28939, 29019 


(CONF-761020—, 244-246) Waste management in 
Kiyose, R. (Tokyo 1976. 
From Symposium ; Tucson, Arizona, 
United States of America (USA) (3 Oc 6). 
In Waste Management 7 
i ic di being considered for 


_ (CONF-761020—) Waste management 76. Post, R.G. 
(USA); Arizona Atomic Energy Com- 


mission, Phoenix (USA); W. 

a weed, Ole. (USA)). Oct 1976. 376p. Dep. NTIS $10. 75. 

From Symposium on waste ; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

Individual papers were indexed for inclusion in the data base. 
(LK) 
28951 (CONF-761020—, 
management, Liverman, J.L. 
Administration, Washi DC). Oct 1976. 

From Symposium on waste 
1976). 


ed that interaction is essential to the final 
logies on line which are acceptable to 
waste 


7-17) ERDA overview of waste 
Research and Development 


; Tucson, Arizona, 
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research power for economic and political reasons and the old story of supply 
Pe; The alee and demand (discussed in section two). Within Australia some com- 
mance of the permeators did not deteriorate after three months of ies are better placed than others to benefit from the uranium era. 
operation and 18 months of storage. The expcrimental results indi- 
cate that the tested no separation technique could replace the stan- 
~ ‘decontamination’ procedure based on solvent extraction. 10 
refs. 
ee , and South Africa indicating 
id the estimated impact of the 
natural uranium and enriched 
mon (1976). 
tubes of rectangular cross section spaced apart to provide a substan- 
tially uniform space therebetween, a flat aluminum-boron carbide 
sandwich received in and substantially filling the ee at the four 
sides of the shroud. The inner and outer tube walls are in pressure 
contact with the inner and outer surfaces of the sandwiches. The 
side walls of the tube and sandwiches are interlocked by transversely 
extending elongated channels formed in the shroud walls including 
the inner and outer tube walls and the sandwiches. The invention 
ae management of low level wastes. High level wastes are stored in 
tanks before solidification processing for permanent disposal. (LK) 
Canada Ltd., Ottawa, Ontario). May 1976. 16p. NTIS (US Sales (ed.). ¢ 
Only). 
Uranium nada, Ltd., as agent on behalf of the federal 
gov nmen 
Canada ger 
adjustments COnUacts. MOst Of tie peleral StOCKDI 
remains committed to the domestic market. 
28944 (INIS-mf—3271) Prospects for the uranium industry in 
Australia. (Rivkin and Co., Sydney (Australia). Feb 1976. 60p. TIC. 
The report covers the basic issues of the coming uranium era 
discussing the world supply and demand situation, the trend in 
uranium prices and the continuing move to nuclear power as the 
world’s mpd source of electrical energy. In pont unknowns 
such as future contract prices and quantities, production start dates, ssurance Ol Ofinging veciin 
royalties and the outcome of the environmental inquiry create the all sectors. If this can be ac! a 
speculative image of the uranium stocks. The first section of the management may not be any easier to solve, but they will certainly 
report discusses the technical aspects of the nuclear industry but is not crop up at the last minute to confound the technology that is 
necessarily brief because the real story is the world trend to nuclear needed tomorrow to meet our energy needs. At the same time, the 
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public who needs to decide what cost and risks they are willing to 
accept for the benefit of energy use have the information they need 
and the confidence that all the issues have been addressed. 


pp 18-23) of the NRC nucle- 
waste management program. Malaro, J.C. (Nuclear Regulatory 
Cuenta, Washington, DC). Oct 1976. 


From Symposium on waste t; Tucson, Arizona, 
United States of America (USA) (3 Oct 1 

In Waste management 76. 

The NRC has 
priority effort and has made the commitment to act rapidly and 
methodically to establish a sound regulatory base for licensing waste 
management activities. We believe the priorities for NRC work in 
waste management are consistent with the needs of the overall 
national waste management program. Present licensing procedures 
and criteria are adequate for the short term, and priority attention is 
being given to the longer term, when the quantities of waste to be 
managed will be — and licensing demands will increase. Recog- 
nizing that its decision will affect industry, other governmental 
junstictons, private interest groups, and the public at large, NRC 

encouraged and will continue to encourage their participation in 
planning our program. We also recognize that the agg of 
nuclear waste management are international in scope. y waste 
management problems (e.g., potential for contamination of oceans 
and atmosphere, need for isolation of some wastes for longer periods 
than governments and political boundaries have remained stable in 
the past), require a set of internationally acceptable and accepted 
solutions. The wastes from the U.S. nuclear industry will account for 
only about one third of the nuclear waste generated in the world. 
Therefore, we propose to te and where appropriate take the 
lead in establishing acceptable worldwide policies, standards and 
procedures for nuclear wastes. 


28953 ———— pp 24-31) US EPA overview. Rowe, 
W.D. Oct 197 

From a ymposium it; Tucson, Arizona, 
United States of America (USA) 3 A) G Oct 1976). 

In Waste management 76. 

EPA believes that effective and efficient solutions to prob- 
lems in all radioactive waste disposal areas will require close coordi- 
nation and cooperation among all agencies involved. In this regard, 
EPA already has participated in meetings with the Energy Research 
and Development Administration, the Nuclear Regulatory Commis- 
sion, the Council on Environmental Quality, the U.S. Geological 
Survey, and the Office of ap and Budget to lay the 
groundwork for the ag of a consolidated national radioac- 
tive waste disposal plan EPA program is directed first toward 
developing goals and r ee, and then, in cooperation with 
the public, industry, the States and Federal agencies, towards deter- 
mining by what means these goals can be achieved for each waste 
management option. In addition, the program will develop criteria 
for determining when the goals of the waste ment options 
have been achieved. In summary, EPA will provide fundamental 
environmental criteria and generally applicable environmental stan- 
dards for permanent disposal of high od radwastes. Concurrently, 
ERDA will develop the necessary technology; and NRC will con- 
duct necessary studies, develop waste-related regulations, and license 
specific sites and methods of control. Together, we will be able to 


manage the disposal of the Nation's radioactive waste in an environ- © 


mentally adequate manner. 


28954 (CONF-761020—, pp 32-37) Waste management ‘76 nu- 
clear overview session industry viewpoint. Carson, A.B. Oct 1976. 

From Symposium on waste ——— it; Tucson, Arizona, 
United States of America ng (3 Oct 1976). 

fe) policy 

and program plans related to nuclear uel cycle some Fo wastes 
has become a major deterrent to progress in the constructive utiliza- 
tion of fission energy. In any event, the mismatch between waste 
management pro accomplishments and perceived requirements 
has increased ra than decreased over recent years. Multi-agency 
programs and industry participation as well, at higher levels of effort 
than in the past, are required and are being initiated, but useful and 
lasting decisions still are some time off. From industry's viewpoint, 
all of the agency and industry programs related to waste manage- 
ment must be based on (a) a common view that no constructive 
activity is going to have zero personnel or environmental impact and 
health and safety that can be considered acceptable, and  foaaee 
tent and rational consideration of what the levels of impact or risk 
are that can be considered acceptable in various circumstances. 
Regulatory requirements finally imposed must be related in some 
rational way to actual effects and their acceptable levels. Sound 
bases for timely decisions also require ition of the fact that 
“full and complete demonstration” is not o really practical or 
necessary. Demonstration requirements for particular circumstances 
must be clearly defined and related to functional importance, extent 


ERA VOL. 2, NO. 12 
of sui techno! experience and other such rational 
factors. Fi ally recognized that there are nontechnical sues the 


resolution of which are just as necessary to progress as the technical 
ones. However, such issues should not be allowed to lead to deci- 
sions or actions which are phenomenologically unsound or techni- 
cally unsu; —_— After all, you might as well fall flat on your face 
as lean too far over backward. 


28955 (CONF-761020—, pp 39-57) Effect of fuel cycle alterna- 
tives on nuclear waste ‘ord, T.H.; Choi, J.S. (Univ. 
of California, Berkeley). 

From Symposium ; Tucson, Arizona, 
United States of America (USA: yer Oct 1976). 

In Waste management 76. 

The nuclear fuel cycle alternatives considered here and their 
own wus material flowsheets are: Pressurized water reactor 
(PWR) with no fuel reprocessing; PWR with reprocessing for urani- 
um recycle and plutonium storage; PWR with _for 
uranium recycle and self-generated plutonium recycle; and 
temperature gas-cooled reactor with uranium recycle. 


28956 (CONF-761020—, pp 58-76) Wastes from the light water 
fuel Steindler, M.J. L.E. Oct 1976. 


it; Tucson, Arizona, 
United pond of ca (USA) (3 Oct 1976). 


In Waste 

The LWR fue represented, in the minimum deta 
necessary to indicate origin of the wastes, as a system of 
operations that is typical of those proposed for various commercial 
fuel cycle ventures. The primary wastes (before any treatment) are 
described in terms of form, volume, radioactivity, chemical composi- 
tion, weight, and combustibility (in anticipation of volume reduction 
treatments). Properties of the wastes expected from the operation of 
reactors, fuel reprocessing plants, and mixed oxide fuel fabrication 
energy produced. 


28957 ele pg pp 77-89) Wastes from fossil and nucle- 
.A. (Electric Power Research Inst., Palo Alto, 


it; Tucson, Arizona, 
United oF (Ut (3 Oct oct 198). 


the United ‘Sunes reasonably can expect in terms of wastes from 
coal- and nuclear-fired —— plants. Only power plant operations 
are compared to the f the century. To do so, it is assumed that 
no major technological breakthrough will tly affect the 
way mass quantities of electricity are to be generated to the end of 
this century. This is considered a reasonable assumption since 
society's inertia and momenta are not likely 


accurate were made, figures developed could be off by an order of 
magnitude and more, without affecting the general conclusions. 


28958 (CONF-761020—, pp 90-98) Fusion reactor wastes. 
a J.R. (Pacific Northwest Labs., Richland, WA). Oct 1976. 


rom Symposium on waste ; Tucson, Arizona, 

Unite States of America USA) (3 Oct 1976). 

Waste 

source of electricity with an essentially infinite source of fuel. These 
reactors are visualized as using a fusion reaction to generate large 
pool for the generation o' The energy would be 
of neutrons or other reaction 
ucts. Neutron energy could be converted to high-temperature 
t by moderation and capture of the neutrons. The energy of other 
reaction products could be converted to high-temperature heat by 


data and attempts to be 


capture, 

released as a result 
operation of fusion power plants is presented. 

28959 (CONF-761020—, pp 117-123) > statement 

for commercial radioactive waste management. U: M. (Battelle- 


Richland, WA). Oct 1976.” 
rom S ; Tucson, Arizona, 

United States of Americ (USA) (3 Oct 1976). 

In Waste management 7 

ERDA preparing generic covironmental impact statement 
on the treatment and disposal of waste from commercial 
reactors and fission operations in the light water reactor (LWR) 
contributions will be provided by many of the 
ERDA national laboratories and contractors. The waste manage- 
ment aspects of the statement will be based on available technology 


Oct 1976. 

agreement cannot be reached because estimates of things that have 
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as presented in the recently issued “Alternatives for Managing Waste 
ERDA-76-43 Document. This 1500 page, five volume Tec 
Alternative Document (TAD) describes the status of technology (to 
September, 1975) for handling post fission radioactive waste generat- 
ed by the production of by power water 
reactor-generator systems. The statement will be generic in nature 
typical or hypothetical facilities in typical or hypothetical 
environments. It to replace 
required in support of specific projects nor for Nuc 
Commission ures. A 


other nations, nor will it include an evaluation of the impact of waste 
resulting from power sources other than light water reactors. 


ment. Issues involved in 
ley, R.G.; Lyons, W.C. Oct 1976. 


From Symposium 
Unite States of America (USA) (3 Oct 1976). 


waste manage- 
waste program. Brad- 


Tucson, Arizona, 


(CONF-761020—, pp 215-228) Joint nordic programs and 
approach to waste management. Heinonen, J.U. Oct 1976. 
United States of America (USA) (3 Oct 1976). 
In Waste management 76. 
Joint activities in the field 
t have proved particularly profi in i 
. The original time schedule of the joint project 
Guethed was was not possible to retain and the concerted actions and 
the final reports of several part studies are lacking as well. On the 
in the L the information 


(CONF-761020—, management French 
and 


be operational in France at Marcoule in 1977. It may be 
that this will be followed about five years later by another 
France at | Taking into account specific } 


26963 (IAEA— 186, PP 191-200) eT in waste 
management actinides. K: of the 
European Communities, F.R.). European Inst. 
for Transuranium Elements). 1976. _ 


28964 (UCRL—52200) Review of methods for the detection of 
10 nCi/g of transuranic . 
Livermore 


28965 Radioactive waste management. Slansky, C.M. 
oy Corp, Idaho Fails, Idaho). Chem. Technol; 160-1 


and 

contained underground 

bins. The calcine can be treated further or left untreated in anticipa- 

tion of ultimate storage. Fluidized bed calcination has been applied 

to many kinds of high-level waste. The environmental im) of 

high-level waste management +~ the ICcP has been and 
should continue to be negligible. 13 refs. 


WASTE PROCESSING 


REFER ALSO TO CITATION(S) 28870, 28922, 28925, 28991, 
29015, 29491 


retrieval task: a narrative description. Wallskog, H.A. (Atlantic Rich- 
field Hanford Co., Richland, Wash. (USA)). Dec 1976. Contract 
ee 75p. . NTIS $4.50. 
of this task is to develop and 

atu methods for the retrieval of 
wastes from underground storage tanks at 
will be to continue with engineering studies and the | 
construction, tesing. and demonsiration of Prototype Retrieval 
System. This system will consist of a large, mobile pla’ vteee 
ing the support and control of an articulated arm used to remotely 

position waste recovery/removal tools. Other major components 


form for pac 


ity, and the 
prototype system will be functionally complete and will contain 
items such as a control center, tool change and maintenance/repair 
capability, etc. The program includes a complete non-radioactive 
demonstration of the system in a mock waste tank as well as a 


28967 of the on surface 
instrumentation. M.S. (ed.). (Bhabha Atomic Research 


7 Ma From Symposium on surface instrumentation; Bombay, India 
“The papers are indexed separately in the data base. (WHK) 


5 (BNWL-SA—5972) Current waste solidifica- 

. Bonner, W.F.; Ross, W.A. Pacific North- 

Labs., Richland, Wash. (USA), Contract E(45-1)-1830. 
10p. Dep. NTIS $3.50. 

; Rolla, Missouri, United 


From 3. annual conference on 
States of America —— (13 Oct 1976). 

Techno has been developed in the U.S. and abroad for 
solidification of level waste from nuclear power production. 
od aoe ve been demonstrated with actual radioactive 
industry. Conversion of 
of its high degree of nondispersibility and safety. 


and subsequent transport to a processing 
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reprocessing is considered. Concepts for actinide waste management, 
with an emphasis on nuclear incineration, and the associated require- 

The U.S. Atomic Energy _ has defined transur- 
anic-contaminated waste as material that is contaminated with great- 
er than 10 rpes he long-lived and highly toxic radionuclides. The 

Statement 1s to inform pu to solicit comments on aan = iques that show potential for detection at this low 

ERDA program for: (1) the final disposition of commercial radioac- level are reviewed. The physics involved with the methods de- 

ti 2) waste treatm 3 interi and (4 scribed is relatively straightforward, but difficulties arise in the 

ve waste, (2) The t @) ) actual application of the techniques. Therefore, discussion is concen- 
of was, The wil the ERDA othe of the the 
they should be transferred to Federal custody prior to the availabil- __calculational considerations and the potential problems that may be 
ity A the geologic isolation facilities for eed disposal. The encountered. No —_ method presently exists for measuring tran- 
ast waste trem suranic isotopes in solid waste material at the low level of 10 nCi/g. 
i gay _— ian at ting In the absence of an interfering background (< 1 mR/hr), gamma- 
s. jense F qo th Soa or milling of uranium, ray spectroscopy is the best method available. Monitoring helium 
management Of waste from the er reactor pro; waste from production in sealed waste material shows good potential for detec- 
tion at the 10-nCi/g level. The only other viable method involves a 
complex procedure of counting a neutrons, neu- 
tron faved iation, and counting delayed neutrons. However, if the 
minimum detectable level permitted in waste material were raised to 
pCi/g, we would be able to use several more measurement methods 
: detect almost all the transuranic isotopes present in solid waste. 
(Allied 

The high-level waste issues, low-level issues, and societal 

issues are discussed. (LK) -leve joactive waste is produced at i 
Processing Plant (ICPP) during the recovery of spent highly en- 
riched nuclear fuels. waste is stored in do | con- 

advisory not beet 
if the joint project, but has been essentially 
now the necessity of continuing activities 
peration coordinated on a more solid basis 
which case the project would be financed 
the field of activities would broaden by 
high-level wastes and by carrying out 
covering the whole of waste management 
1 on a joint Nordic basis. 
28962 
United Sta 
In Waste management 76. 
Many of the processes used in France for testing and condi- 

tioning non-high level wastes are well known and used on a lar, 

scale in all nuclear countries: incineration or baling for solids, 

evaporation or coprecipitation for liquids. However, some new 

processes have been developed which offer some interesting advan- 

— embedding into bitumen or thermosetting resins for liquid 

uents of nuclear power plants, use of polymer impregnated 

cement instead of normal concrete. For a bearing wastes, cryogenic 

crushing process is being developed. The treatment of cladding hulls 

is not entirely solved and many efforts are made to cope with it. For 

high-level waste, progress towards the development and demonstra- 

tion of a solidification process on an industrial scale is reviewed. The 

first of these industrial-scale units is now under construction and will 

in 

for 

gZ OF disposing Of nuc Ww. new Or improving 

burial are in progress and engineered structures are built now 
permitting a retrievable storage for some decades. 

From Advisory group meeting on transactinium isotope nu- 

clear data; Karlsruhe, F.R. Germany 6 Nov 1975). 

In Transactinium isotope nucear data (TND). Vol. 1. 
The composition of actinides in power reactor fuel is present- 
ed, and the partioning of actinide wastes during fuel fabrication and 
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28969 (CONF-761020—, pp 272-282) C.E.C. program on radio- 
active waste management disposal and risk assessment. Orlowski, S. 
(C. — Girardi, F.; Bresesti, M. 1976. 
rom Symposium on waste 
United States of America (USA) (3 Oct Oct 1996). 
In Waste Management 76. 
The Commission of the ‘European Communities (CEC) has 
been involved many years with the —a waste problem; but a 
—e effort s in 1973 when a rogram was given to 
the Commission’s own laboratories (C. © font Research Center, 
‘Fs Establishment). This effort is pa enlarged since June 
5, when the Commission was authorized to start a coordinated 
gram with the national laboratories of the nine member states, 
root on a 50/50 basis. The contribution of the Commission for 
the 1975-79 plan amounts to $19 million. The overall program now 
involves several laboratories and does represent a significant Euro- 
effort to contribute to solving a world scale problem; it is 
intended to promote a large international cooperation. 


(CONF-761020—, pp 144-158) High-level waste vitrifica- 
calcination/in-can melter. Larson, D.E.; Bonner, W.F. 


From Symposium on waste it; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

In Waste management 76. 

Battelle, Pacific Northwest Laboratories (PNL) has devel- 
the Spray Solidification/In-Can Melting for converting 
-Leve! P Liquid Waste (HLLW) to a glass form. PNL in coopera- 

tion with potential commercial fuel reprocessors and the Energy 
Development Administration is demonstrat- 

process for commercial application. rocess developed 
on nthe past 15 years is directly applicable to Pall the currently 
announ nuclear fuel reprocessing facilities. It produces — 
which meets anticipated regulations for waste receipt at a F 
repository. The flowsheet ted in this is based on the 
Nuclear Fuel Services Inc. 'S) reprocessing plant in West Valley, 

lew 


28971 (ICP—1091) Ruthenium containment 
cination of high-level waste from commercial nuclear fuel 
plants. Christian, J.D.; Rhodes, D.W. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jan 1977. Contract EY-76-C-07-1540. 28p. 
Dep. NTIS $4.00. 
During fluid-bed calcination of 1- open cooled -level ra- 
dioactive liquid waste from a 7.5 MTU/ Phael repro- 
a 9 x 10° Ci of will be calcined 
laboratory data, the expected | volatility of ruthenium 
— is 2 x 10°°% using 
an off-gas cleanup system is proposed for removing 
rere and pardculate ruthenium from the off-gas stream to a level 
which will result in release of less than 4 mCi daily to the atmo- 
sphere. 4 figures, 4 tables. 


28972 (IGS—76/12) Disposal of highly-active, solid eee 

wastes into lg formations. Relevant geological criteria 

(Institute of Sciences, London (UK). 
Pp. 


Available from H.M. Stationary Office, price Pound0.50. 

A preliminary stud been carried out to identi- 

fy cxitetio which uk it be used in the selection of areas containing 

geological formations suited to the disposal of radioactive wastes. 

'y are advanced so as to achieve the greatest possible Sy 

liom, namely: gross lithology and spai istribution; 

and chemical characteristics; hydrogeological and ipdoutaghon! cri- 

teria; seismic conditions; relation to other man-mad: and 

to resources; effects of climatic changes; | 
biosphere; engineering practi 


t; Tucson, Arizona, 


ices. Due account is 
amongst the sets of criteria. The isolation afforded b poe 
containment would only be operative in the event of failure of the 
primary non-geolo containment. It is recognised that no single 
area or site is likely to meet all the selection criteria and therefore 
the requirement is for an assessment of the balance of the criteria 
——— to a particular host-rock and ane environment. 
very long time-scale assumed, 100 years, allows only 
qualitative forecasting of changes in geological ounditions, and thus, 
emphasis is placed on identification of consequences of such 
changes and the criteria are so defined as to eliminate, or at least 
minimise, their effect upon a disposal facility. 


28973 oe ee PP 124) Use of the emanation thermal 
of radioactive 


analysis for waste fixation process. 
Vojtech, O.; E.; Suessmilch, J.; Plasil, F. (Ustav 
Vyzkumu, Rez (Czechoslovakia)). 1975. 
From 8. radiochemi conference; Marianske Lazne, 
in summary form 
In 8th radiochemical 


28974 (JAERI-M—6337) Reverse 
dry waste from a nuclear facility 
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(Japan Atomic Research Inst., Tokyo). Dec 


facility, the reverse with cellulose acetate smiperm 
membrane has been studied in the laboratory. A synthetic ee 
sodium dodecylbenzene sulfonate (DBS), and radioactivity, 
and ‘Ce, can both effectively be removed simultaneously; i 
slight radioactive contamination occurs to the membrane. Decrease 
in the decontamination factor of radionuclides and increase in radio- 
active contamination of the membrane are small less of fre- 
the DBS conceniaion 1000 ppM intaly, the volume 
If the DBS concentration is Sg gn initially, the volume 
1/100. method may be feasible 
= the in 


28975 


development potentials processes. zorek, 
(Kernforschungszentrum Karlsruhe F.R.). Abe. Behand- 
lung Radioaktiver Abfaelle; Kernforschungszentrum 
(Germany, F.R.). Projekt Wiederaufarbeitung und 
lung). Sep 1916 3p. 37p. (In German). TIC. 


Karlsruhe 
und Abfallbehand- 


On the basis of currently available literature six processes 
involving the oxidative treatment of combustible a-bearing wastes 
are described and discussed. The wet combustion in sulfuric/nitric 
acid at 250°C has the highest nang ag potential. This is due to a 
relatively simple process, a relative low apparative requirement and 
the possibility of plutonium recovery. 


= by a thermite reaction. Pt. 1. Laboratory experiments. = 5 
; Hild, W. (Kernforschungszentrum Karlsruhe ace F 

ys Behandlung Radioaktiver Abfaelle; Kernforschungszentrum 
Karlsruhe F.R.). Projekt Wiederaufarbei' und Abfall- 
ee 1976. 53p. (In German). NTIS (US Sales Only). 
tabs.; 23 refs. 


To solidify high-level fission products a process was devel- 
oped according to which a high-melting ceramic product is obtained 
as a solidification matrix in a thermite reaction. With a constant 
content of fission product oxides reaction mixtures consisting of 35 
to 55 wt.% of manganese dioxide, 24 to 32 wt.% of aluminum shot 
and 17 to 36 wt.% of sand give suitable products. In the thermite 


evaporation ( oxides, manganese 
and aluminum oxide). The smoke 


chungszentrum Karlsruhe (German Behandlung 
iver Abfaelle). May 1976. 12p. Cont 76435001), 
From Seminar on the bituminization of low and medium level 
radioactive wastes; Antwerp, Belgium (18 May 1976). 
2 figs.; 1 tab.; 13 refs. 
A summary is given of the main 
gained at the Nuclear te 
ation of the bituminization plant for evaporator concen 
low- and medium level wastes. At the same time 
essential results are compiled that have been obtained in 
activities on 


28978 = Computer program for 
tion of gas—liquid in the KALC 


i eloped as part of 

multicomponent, multistage model used for the study of the KALC 

(Krypton Absorption in Liquid CO) process. 

cation system. (Werner and Pfleiderer Corp., Waldwick, N.J. 

Nov 1976. NTIS $5.00. 


operation of a Werner and Pfleiderer 
duction and Solidification 


| (KFK—2250) Treatment of combustible a-wastes: a 
review of R+ and -D-activities with a critical evaluation of the 
tion by sp’ 
reactiom some its contained in the reactic mixture volatil- 
ide, and 
g lower 
can be 
28977 (KFK—2328) Bituminization of radioactive wastes at the 
Nuclear Research Center Karlsruhe. Experience from plant operation 
and ppment work. Hild, | Krause, H. 
N:—CO— 
O.—Xe—Kr. Glass, R.W.; Barker, R.E.; Mullins, J.C. (Oak Ridge 
National Lab., Tenn. (USA)). Dec 1976. Contract W-7405-ENG-26. 
Sip. Dep. NTIS $4.50. 
A computer program for the calculation of Cig + equilib- 
ria for the system €0,-N-CO-O;-Xe-Kr is presented. thermo- 
extruder/ 
evaporator to provide volume reduction by evaporation while con- 
currently mixing the residual radsalts with an asphalt (or bitumen) 
binder. The solidified waste is a ns dispersed mix of 
radsalts in an asphalt matrix. The WPC-VRS system is a system that 
accepts the feed material (either liquid, surry or dry waste) from d 
ee eo light or heavy water nuclear reactor plants, and produces a solidified 
jory-scale test). Wadachi, Y.; end product in the binder of asphalt. Based on the information 
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presented in this report; it can be conciaded thet: (1) The WPC-VRS 
system can safely and ly process radioactive wastes 
ated at light and heavy water nuclear reactor power plants. () The 
volume reduction achieved by the WPC-VRS system (by a factor of 
3 to 20) lessens the environmental im of nuclear at poe 
ts and enhances the cost benefits. (3) Asphalt is a superior 
encapsulation of radioactive wastes, and presents no additional 
hazard to the operation of nuclear aye plants. (4) Radiation 
exposure to personnel is aes reliable system 
components with self. by reducing the 


Shielding during | and handling at the final storage 
Leaching out is prevented by the use of concrete containers 
drums into binding material within the storage 


Solidification 
of Mineral sing and 
Hokoku: No 2, 
The thermal 


28983 
ing wastes in the USSR. Kondrat'ev, A.N.; 
hov, M.V. (Kernforschungsgruppe 


henie s vysokoaktivnymi i al’ yushchimi 
Semi v SSSR. (In German). NTIS 
(US Sales Only). 


The storage of highly active wastes after a cooling period of 10-20 
years in er storage is thought possible. A comparison of differ- 
ent of treatment mi highly active wastes: in stainless 
steel tanks, vitrification and pressing in 
shown that pressing involves the least expenditure. 


28984 (KFK-tr—490) Fixation of radioactive wastes in cement. 
Kulichenko, V.V.; Dukhovich, F.S.; Volkova, O.L; Boyarinova, 
M.V.; Sobolev, I.A.; Khomchik, L.M.; Bazhenov, Yu.M. ~~, 
chungsgruppe Karlsruhe (Germany, FR). Internationales Buero, 
Uebersetzergruppe). 1976. Translated from Russian: K v 
tsementirovanii radioaktivnykh otkhodov. 18p. (In German). INIS. 


6 figs.; 3 tabs.; 11 refs. 
behaviour of the main 
lived fission products t is found that and 
have high elution values, namely (2-12) x 107? resp. (2-6) x 10? g/ 
cm*/24h, independently of the type of waste. On the basis of these 
results, maximum concentrations for the solutions in the cement/ 
solution mixtures are p’ . Further studies relate to the forma- 
tion of radiolysis gas in waste fixed to cement. Experiments are 
described to make use of the empty space in the containers, filled 
with solid waste by filling them with mixtures of cement and liquid 
radioactive waste of 10"*t0 1-°Ci The ratio solution/cement should 
amount to 0.5. The containers are then buried underground. This 
method of combined waste sto —— 
of wante by dbout 


28985 Chemical treatment of low-level radioactive liquid waste. va ad 
Lee, S.H.; Choe, J.I.; Kim, Y.E. (Korea Atomic Energy Research 
Inst., Seoul). J. Korean Nucl. Soc.; 8: No. 2, 69-76(Jun 1976). 

This experiment has been carried out for the removal of long- 
lived radioactive nuclides (Sr, "*7Cs, and ™*Ce) contained 
in low-level radioactive effluents from the 
plant and nuclear power plant, in order to 
minability of various chemical ts and domestic clay mineral 
ene. Phosphate process showed prominent 
for the removal of '**Ce, and li process had removal 
efficiency for ®Sr. For '°*’Cs, the copper—ferrocyanide process is 
desirable. In phosphate or lime—soda process, most favorable re- 
moval efficiency was obtained at pH greater than 11. The montmor- 
illonite treated with sodium chloride showed a considerable im- 
pares in the removal of the radioactive nuclides. By a com- 

chemical montmorillonite process, the radioactive nuclides 
could be removed more effectively than by the chemical process 
alone. 4 tables, 8 figures. 


fuel processing waste. Campbell, D.O. (to coy Ages 

Development US 3,979,498. 7 Sep 

PAT-A 

nuclear reactor fission product waste solution involves contacting 
the solution with a source of chloride ions and oxidizing ium 
ium as 


— Method of separation of fission and corrosion 
from liquid waste. Prochazka, H.; ee 
x: Jilek, R.; Hulak, P.; Katzer, J. (to Ceskoslovenska komise pro 
atomovou energii). US Patent 3,993, 558. 23 Nov 1976. Priority 
16 May 1972, Czechoslovakia. 8p. 
A method of separating fission and corrosion products and 
rom liquid waste is described. Myce- 
ts for retaining these products on their 
poses. of antivation or 
of the sorbent are outlined. 11 claims. 
waters. Drathen, H.; von Erichsen, L. 
Univ. (Germany, FR). Abt. fuer Kernchemie). Atomkernenergie; 29: 
No. 1, (In German). 

Thorium-contaminated waste waters showing a concentration 
of thorium higher than 10~* mol/] can be quantitatively decontami- 
nated by adding soaps. Concentrations of impurity ions of both tap 
and sea waters have been taken into consideration. As there is no 
difference between soaps and soap mixtures concerning the quantity 
of precipi itation rates, technical soaps are from the economic point of 
view best suited for decontaminating thorium-contaminated waste 
waters. Having a soap concentration of 200% of the stoichiometric 
amount of thorium and a concentration of impurity ions of 10~? mol/ 
1, it is assumed that decontamination factors of more than 20 can be 
reached in one step. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 28870, 28969, 28981, 29023, 
30634, 30840 
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28980 Method for extracting, trapping and storing radioactive 
iodine contained in irradiated nuclear fuels. Anav, M.; Duhayon, J.; 
Goumondy, J.P.; Leseur, A.; Zellner, E. (to CEA, 75 - Paris 
(France)). French Patent 2,277,415/A/. 3 Jul 1974. 13p. (In French). 

Available from Institut Nationale de la Propriete Industrielle, 
Paris (France). 

Once the fuels have been dissolved in a nitric acid medium, 
the vapors generated by the dissolution constituted by steam, nitro- 
gen oxides and iodine, are driven into a condenser, then into a 
nitrous-vapor absorbing column wherein is formed recombined nitric 
acid containing iodine and nitrous ions, then the iodine contained in 
the recombined acid is separated. This can be applied to the repro- 
cessing of nuclear fuels. 

28981 Treatment of radioactive slurry and storage of concentrat- 
ed waste. Queiser, H. (Kraftwerk Union, Ger). Nucl. Eng. Int.; 20: 
No. 225, 108-110(Feb 1975). 

A boiling water reactor station is used to describe a technical 
concept for handling concentrated radioactive waste from its origin 
in the water clean-up systems to the final storage ground in a safe 
and economic way using methods which are in accordance with the 
applicable rules and regulations for transport and final storage. The 
way in which the slurry is solidified and filled into drums is ex- 
cavern. 

um and strontium with zeolites. 
Univ., Sendai (Japan). Research 
Metallurgy). Kakuriken Kenkyu 

75). (In Japanese). 
lites and the elution property of 
nuclides from calcined matters were experimentally studied in order 
to produce the solid of low leaching property. The method includes 
the ion exchange of nuclides in radioactive waste solution and the 
calcination at a high temperature. Differential thermal analysis, 
thermal gravity analysis and X-ray diffraction method were em- 
ay se to see the occurrence of recrystallization of Na type, Cs type, 
r type of the zeolites at a % x temperature. Samples were synthetic 
zeolites including A type, X type, Y type and mordenite (zolen, 
hereafter referred to as S.M.), and natural mordenite. The ion 
a for Cs and Sr was measured, using the above 
zeolites. adsorption was measured by the column method, using 
Cs-135 and Sr-85 as tracers. The leaching test of the zeolites calcined 
at 800°C, 900°C, 1,000°C and 1,100°C for 3 hours was performed by 
the atomic light absorption method. The daily change of the leach- 
ing ratio was observed according to the method of IAEA. The 
experiment revealed that CsA and CsX recrystallized at 1,000°C or 
above, whereas mordenite did not recrystallize even at the calcining 
temperature of 1,100°C, and it was leachable. The calcined CsY 
showed much lower leaching value than the other methods such as 
cement solidification and glass solidification. The leaching into sea 
alpha-leav- 
-P.; Strak- 
F.R.). In- 
ternationales ae 1976. Translated from Rus- 

From Technical committee meeting on high-level and alpha- 
bearing wastes; Vienna, Austria (10 May 1976). 

2 figs.; 3 tabs.; 12 refs. Available from ZAED. 

A three-year cooling period is planned for the fuel elements 
simplify the reprocessing and treatment of radioactive wastes. Re- 
— the potential value of the transuranium elements and their 

ge lifetime, one tries to separate these from the fission products 
such as Sr and Cs. Several methods for the vitrification of highly 
radioactive liquid wastes are worked out in the USSR which are 
technically and apparatively different, but which however may be ee 
summarized into two groups: One-stage and two-stage processes. 
and the subsequent melting of the calcinate. Test results are given. 
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28989 (ARH-SA—281) Feasibility of storing radioactive wastes 
in Columbia River basalts. Deju, R.A. (Atlantic Richfield Hanford 
Co., Richland, Wash. (USA)). 7 Dec 1976. Contract E(45-1)-2130. 
6p. . NTIS $3.50. 

1968 Atlantic Richfield Hanford Company initiated a study 
to assess the feasibility of final geologic storage of Hanford aon, 
radioactive waste in deep caverns constructed in the Columbia River 
flood basalts. The project, which included geologic studies, hydrolo- 
gic tests, heat flow analysis, compa tibility analysis, and tectonic 

ies, was suspended in 1972 before completion of interpretive 
work. In 1976 the interpretation and documentation were completed. 
These data may be valuable in os the Columbia River flood 
basalts as a viable medium for geologic storage of commercial 
radioactive waste. The findings to date are summarized, and the 
proposed future work is presented. (LK) 


28990 (CONF-761020—, pp 303-312) Possible solution to the 
long time storage problem for high level waste. Liljenzin, J.O.; 
— I; Hagstrom, I. (Chalmers Univ. of Tech., Goteborg). 
1 


From Symposium on wi it; Tucson, Arizona, 
United States of (USA) (3 Oct 


In Waste 
There is an urgent n ‘or generally accepted radionuc! 
hazard reference levels, especially for solid materials. One appealing 
level is connected to the amount of uranium lost by fission or 
neutron capture and thus oS radioisotopes t in the 
high = waste (HA We have also indicated one way to 
reduce the actinide content of HAW thus reducing the time scale for 
safe storage from a million years to a few hundred years. Some of 
the process steps need however, further — work and 
can be fully 


28991 (CONF-761020—, pp 247-261) Ontario hydro waste stor- 
age concepts and facilities. Cloves, T.J.; Mentes, G.A. (Ontario 
Hydro, 1976. 


t; Tucson, Arizona, 


In Waste Management 76. 

Ontario Hydro presently operates 2,200 MWe of CANDU 
heavy water reactors with a further 11,000 MWe under design or 
construction. The annual quantities of low and medium level solid 
wastes expected to be produced at these stations are tabulated. In 
order to manage these wastes, Ontario Hydro established a Radioac- 
tive Waste Operations Site within the Bruce Nuclear Power Devel- 

it located on Lake Huron about 250 km northwest of Toronto. 

Waste tions Site includes a 19-acre Storage Site - a 
Radioactive Waste Volume Reduction Facility consisting of an 
incinerator and waste compactor. Ontario has in use or under 
construction both in-ground and above-ground storage facilities. In- 
ground facilities have been used for a number of years while the 
above-ground facilities are a more recent approach. Water, either in 


nang len a pp 262-271) Relative toxicity and long- 
of actinide bearing wastes from fuel reprocessing. 
Haug, H.O. (Kernforschungszentrum Germany). 1976. 
From Symposium on waste t; Tucson, Arizona, 
United States of America (USA) (3 Oct 
In Waste Management 76. 
capable of adequate protection during Nyy phases and pro- 
viding the necessary long-term isolation for the 
topes to decay. For the assessment of the safety of p 
for managing wastes, methods for risk analysis are being fleas 
in several countries. Risk analysis identifies the most likely 
of failure events (for example by fault free analysis) possibl bly leading 
to release of radioactive material into man’s environment, evalu- 
ates the probabilities of these sequences. However, parts of the risk 
analysis are not yet developed to the necessary degree and will be a 
difficult task for the years ahead. We have therefore looked into 
some models and ey which give no risk analysis but may be 
useful for entering into the magnitude and correlations of some of 
the problems. 


28993 (CONF-761020—, pp 283-302) Development of pea 
tive wastes disposal-techniques and the radiation-exposure of the 
sonnel at Asse pilot plant. Albrecht, E. (Gesellschaft fer Strahten- 

it; Tucson, Arizona, 


m Symposium 
United aoe of America CON (3 Oct Oct 1916). 
In the Fede Republic of Germany radioactive wastes 
should be disposed in rock salt formations of the deep geological 
plant Asse near Braunschweig suitable 
methods will be tested. The respectively founded experiences will be 


used for the development of the disposal-techniques. 
were able to start in summer 1971 with the long time disposal of 
solid and solidified low-level wastes. The of intermediate- 


implications. Apt, K.E. (Los 


E.A.; Brooking B DG. 
ymposium 
United States of America (USA) (3 Oct 6). 
In W Managemen’ 


when the reactor products presented a biologi 
~ 


geologic isolation of commercial nuclear wastes. The physical stabil- 
ity of proposed disposal sites is receiving careful study. However, it 


concepts with geophysical 
barriers to waste products can be achieved. 
28995 (CONF-761020—, pp 2-6) Wealth and waste. Rose, D.J. 
(Massachusetts Inst. of Oct 1976. 
From Symposium 
United States of America (USA) (3 Oct 1976). 


28996 (DEU—76-34) for an 
strategy in disposing highly radioactive wastes. Strickmann, 
G. (Technische Hochschule Aachen FR). Inst 
). NTIS (US Sales Only). 


W.; Abraham, L. (General i 
st 14 May 1976. Contract E(04-3)-167. vp. "Dep. 


28998 ‘S-mf—3344, pp 53-58) Radioactive waste storage, ch. 
10. Jon 1976 (n Dutch. 


reviewed ar well athe probs volved bythe of 


level wastes is still in an experimental phase. 2 the next develop- 
ment step, we would like to start in 1979 by using the cavity 
— Preparations are underway for the test disposal of high- 
level, heat —— wastes. The first two steps are temperature- 
measuring fields and the disposal of 100,000 pebbles—they are 
limited—of burned carbidic fuel elements from the AVR test reactor 
at Julich. One thousand of these non-reprocessed fuel elements 
generate only a heat of 70 watts. The radiation-exposure of the 
disposal personnel could be minimized by the development of the 
disposal-techniques in spite of increasing quantities and specific 
activities of the wastes. At _ time we have only an average 
radiation exposure of nearly 40 mrem per man per month. 
pp 200-205) Oklo: geologic isolation 
ic Lab., NM); Bryant, 
ent; Tucson, Arizona, 
y unravelling complex phenomenon of the Oklo natural 
fission reactor, valuable experimental data can be obtained with 
which to evaluate predicted isolation behavior of contemporary 
nuclear wastes. Oklo as a demonstration in geologic isolation of 
radioactive wastes was a success. The reason for minimal dispersion 
results from two related factors. First, geophysical and tectonic 
conditions of the Francevillien basin were such that major disruption 
did not occur for nearly half the age of the earth. Vulcanism, plate 
tectonism, and uplift and erosion did not interfere during the period 
cal hazard. Only in 
to such an extent 
(and coincidentally 
where discovery by economic geologists occurred). Second, the 
geochemical conditions at Oklo provided an effective barrier to 
radionuclide dispersal. These two factors are essential criteria of 
each location and to successfully predict the chemical stability of the 
deposited radionuclides. By matching waste disposal engineering 

Reasons are given for rich societies being throw-away soci- 

eties. These reasons relate to unshared views about social and 
the form of precipitation, surface or subsurface water, presents the refer or This 
greatest concern with respect to confinement integrity and safe attitude is related to the problem of wastes generated from energy 
waste handling and storage operations. (LK) production. (LK) 

for alternative p! are determined in this study by means of the 
minimum costs criterion. The individual steps of the disposal process 
are: storage of the liquid highly radioactive waste, glassing, storage 
of the glass blocks, transport of the glass blocks to the ultimate 
storage and embedding the glass blocks in the salt. The essential free 
paramters are the storage times in liquid and/or intermediate storage, 
the concentration of the fission products in the glass block and their 
measurements. The cost structure and influence of the process 
variables for the individual process stages are firstly described. A 
program system is then set up with whose help the optimum-cost 
parameters are determined even for alternative process strategies. 
28997 (GA-A—13860) HTGR spent reflector block disposal 
Cai 
Calif. 
$4.00. 

In Nuclear energy. 

Facilities in the Netherlands for of 
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28999 Analytical evaluation on the 
of from waste solids. Moriyama, N.; Matsuzuru, H. 
Tokyo). Nov 1975. 39p. NTIS (US Sales Only). 

The leaching data are applied to several theoretical and 
empirical formulas to evaluate the amount of radionuclides leaching 
out after disposal of the solidified radioactive waste. Diffusion equa- 
tion, — for diffusion with other simultaneous first-order reac- 
tion, and polynomial expressions were examined as to whether they 
agree with the leaching data to find the mechanism taking place in 
the leaching process. It was found that; (1) The polynomial expres- 
sions give best approximation to the 
each term has no physical significance, and the 
y bane clarified. (2) Equation for diffusion with other simultaneous 


ape 


Radiolysis and effects in case 
of underground storage of bitumen. Smailos, E.; Diefenbacher, W.; 
Korthaus, E.; Comper, W. (Kernforschungszentrum Karlsruhe (Ger- 
many, F. R). Abt. Behandlung Radioaktiver Abfaelle; Kernfors- 
ch trum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und 
1976. 15p. INIS. 
ey hoe. bituminization of low and medium level 
Belgium (18 May 1976). 
limit values were determined 
for the specific activity in the bi products, which safely avoid 
under the conditions of storage in a nonventilated ype cavity 
both the formation of a ignitable radiolytic ar a 
intolerable heating of waste products over the entire 
g on the filling factor of the cavity and on the age of fixed 
fission products, the limit values of the specific activity i ie aie 
range from 0.09 Ci/1 to 0.78 The respective it values of 
activity allowin: avoid intolerable ‘wastes (< 


°C) range form 0.3 to 0.7 Ci, depending on the age of 
fission products and on type of filling. 


disposal (a bibliogra- 
for 1964—Jun 1976. Brown, R.J. 


(NTIS/PS—76/0558) Ocean waste 
phy with abstracts). Report (Nation- 
al Technical Information Service, Springfield, Va. (USA)). Jul 1976. 
236p. NTIS (US Sales Only). 

Supersedes NTIS/PS_—75/462, and COM-74— 11265. 


The majority of the cited topics discuss the ocean disposal 

sewage sludge, and dredged material, although reports on 
the of radioactive wastes, brines and industrial wastes are 
also covered. The ecological affects are included as is research on 
the pollution of the New York Bight. However, studies on the 
discharge of heated effluents are excluded. (This updated bibliogra- 
phy contains 231 abstracts, 67 of which are new entries to the 
previous edition.) (GRA) 


29002 (ORNL/Sub/15966—73/1) Borehole sealing. Final 
report, March 1, 1973—October 31, 1973. Eilers, L.H. (Union Car- 
bide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
W-7405-ENG-26;SUB-PO-78X-15966C. 110p. Dep. 


A program to evaluate existing materials and techniques to 
permanently plug boreholes penetrating salt strata near prospective 
radioactive waste itory sites is described. A new subcontract 
No. 78X-33542C has been issued to seal a borehole near Lyons, 


wells at Lyons, 
Mexico. This would 
salt saturated slurry 


however. 


29003 (SAAS—204, ppl 178-184) Requirements for the safe stor- 
ing of radioactive wastes in the final repository of the G.D.R. 
Koerner, W.; Richter, D. Dec 1976. (In German). 

From Final conference of the Ministry of Health of the USSR 


Inc., Oak Rid 


Ministry of Health of the USSR 
Protection 


and the National Board for Nuclear Safety and Radiation 


ton nthe pesod 19731975 cooperation in radiation protec- 
G.D.R. an abandoned salt mine is being rebuilt as final 
storage site for radioactive Wastes from mucleat power plants. Inthe 

phase of utilizing this facility a pilot study is to be conducted 
concerning the disposal of low- to medium-level radioactive wastes. 
sion system o! repository are described and consequences 
possible incidents are discussed. 


29004 PP 12) Radiation damage technol- 
ogy of borate-silicate glass from the point of view of disposal of high- 
level radioactive waste. Lundberg Nielsen, A.L.; Nielsen, S.O. 1976. 
From 5. meeting on radiation research and radiation technol- 
ogy; Vemdalsskalet, Sweden (9 Feb 1976). 
Published in summary form only. 
In 5. meetin tier 
emdalsskalet, Feb 9-11, 1976. 


tion in the 


research and radi- 


29005 (Y/DA—7013) Thermal conductivity of halite using a 
laser. Smith, D.D. (Oak Ridge Y-12 Plant, Tenn. (USA)). 3 
1976. Contract W-7405-ENG-26. 40p. Dep. NTIS $4.00. 

A feasibility study of the experimental determination of ther- 
pulsed laser techniq sare Optically transparent materials 
Sach as salt were eectively coated with an Opaque layer of alumi 
num or silver to satisfy test boundary conditions. conduc- 
tivities for the three specimens were obtained from the thermal 
diffusivity, heat capacity and density relationship. Based on measure- 
values ranging from 6.5 to 1.5 W/m-K versus 5.5 to 1.2 W/m-K for 
Avery Island Bed Salt. AISI 106-Grade B steel gave values of 46 to 
29 W/m-K. While these measurements may be no better than +- 10 
percent, it is possible with appropriate equipment and technique to 
generate data of engineering quality, +- 
adequate test specimens can be fabricated. Attributes of thi 
nique include the generation of data very quickly which is more 
— to testing large numbers of specimens relative to stearly- 

state methods. The use of penny-sized specimens can be a problem 

it, especially for friable and anisotro- 
geological materials. The quality of the data rests on the adher- 


29006 (Y/OWI/SUB—75/76230) Study of borehole plugging in 
bedded salt domes by earth melting technology. Black, D.L. (Westing- 
house Electric Corp., Pittsburgh, Pa. (USA). Astronuclear Lab. 

Jun 1975. Contract W-7405-ENG-26;SUB-PO-78X-76230V. 23ip. 


perspecti 

System. Preliminary experiments had indicated that it is possible to 
backfill the open penetrations in the domed salt its with a 
melted in situ rocksalt plug such that in time the melted rock salt 
jug a duplicates the parent virgin salt. The programmatic 
assumption for the requirement of duplicating the virgin salt with a 

MIRP provides the basis for this study. A system functional analysis 
was performed to establish the requirements for the formance of 
ov MIRP System. A similar functional analysis was conduct- 
salt plug that would be formed by the MIRP System. 
analyses of the material, thermal, and structural behav- 
salt pins, the requirements for the formation of an 
the functional analysis a 


ign concepts 
hno! was developed. The t aspects, 


lusions and 


national waste Science Applications, 

-47950V. 49p. Dep. S $4.00. 
Some of the major technical questions associated with the 
radioactive high-level wastes in geologic formations are 
e thermal environments generated by the waste and the 
Sigh cel suncage anos bs such the 
facility must be such that the 
not adversely affect operating 
tion was to 
would be 
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tion in the yates 1973-1975; Berlin, German Democratic Republic 
| Nov 19 | 

mechanism is largely clarified. This method, however, requires a 

laborious numerical calculation. (3) The diffusion equation does not 

pil process accurately, though the treatment 
Dep. NTIS $8.00. 

The intent of this program is to define the most viable Melted 
In situ Rock salt Plu IRP) System options, these options bein 
report. It is recommended that the well be thoroughly cleaned 

including removing any casing penetrating the critical salt strata. 

Following this, any fluid-bearing zones should be grouted using the 

best grout available. Silica gel was recommended for porous zones determination was made of the operation of the hardware for the 

backed up by Portland cement to seal fractures and vugs. Recom- downhole portion of the MIRP System. From that perspective 

mendations were made to use sulfate resistant Chem Comp or sulfate sev 

resistant regular Portland (Type V) as the primary sealing material in a 

the areas where anhydrite strata are present such as the existing 

or the prospective wells near Carlsbad, New the follow. 
be modified to meet existing conditions such as 
through the salt strata or added powdered silica 29007 conditions 
ight exceed 230°F at any time. A short epoxy in 2 

plug was recommended at the top and bottom of the salt strata and a 

short Seal Ring plug at the base of any extensive water zones. 

Extensive water zones are not expected in the New Mexico area, , 

bi 
r 
tem; 

of the GDR on scientific-technical cooperation in radiation protec- experienced by personnel and equipment in a waste storage facility 
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in salt. Particular emphasis was placed on determining the maximum 
floor and air temperatures with and without ventilation in the first 30 
years after waste emplacement. The assumed facility design differs 
somewhat from those previously analyzed and reported, but many of 
the previous parametric surveys are useful for comparison. In this 
investigation a number of 2-dimensional and 3-dimensional simula- 
tions of the heat flow in a repository have been ‘formed on the 
HEATINGS and TRUMP heat transfer codes. The representative 
itory constructs used in the simulations are described, as well as 
the computational models and computer codes. Results of the simu- 
lations are presented and discussed. Comparisons are made between 
the recent results and those from previous analyses. Finally, a 
summary of study limitations, comparisons, and conclusions is given. 


vertical boreholes and invasion into freshwater 
gress report, July 1, 1975 duns 30, 1976. Knapp, R.M.; Podio, AL 
(Texas Univ., Austin (USA). Coll. of Engineering). 15 3 Jul 1976. 
Contract W-7405-ENG-26; SUB-4082. 93p . NTIS $5.00. 
During the past year, the following were accomplished. 
The stability problems occurring at high Grashof numbers were 
extensively studied. A numerical scheme that is conditionally stable 
ol Grashof numbers of 1 x 10’° was developed. Because of small 
requirements, no calculations to steady-state were made. 
Calculations on systems of small lengths and widths indicate that the 
salt transport process becomes essentially one dimensional with 
concentrations almost uniformly distributed normal to the long axis 
of a tube. Several calculations, varying the length to width ratio, 
Grashof number and Schmidt number were made to provide a basis 
for using the two-dimensional calculations to predict salt transport in 
vertical wellbores at steady-state conditions. It aj — that useful 
correlations can be so developed. Construction of the experimental 
system = completed. Early experiments indicated that the sample 
procedure was inadequate to seal off cracks in the salt 
lock. ¥ new sample preparation technique was devel . One 
long-term experiment was performed using granulated salt. fluid 
sampling procedure ‘ormed satisfactorily, but the velocity 
were unstable over the relatively long time of measurement. use 
of immiscible reservoir simulators to simulate the brine invasion of 
fresh water aquifers was extensively studied. It was not possible to 
reduce numerical dispersion to negligible levels. It was concluded 
that immiscible pola nny could not be aj ap lied to the brine invasion 
problems. The diffusion-convection problem was therefore tackled 
directly. One finite difference technique using second order correct 
finite difference method was tested and found to be a significant 
improvement over traditionally used finite difference approxima- 
tions. 


29009 (Y/OWI/SUB—4251/2) Report of investigation on under- 
ground limestone mines in the Ohio region. Byerly, D.W. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
—" Contract W-7405-ENG-26;SUB-4251. 22p. Dep. NTIS 
The following is a report of investigation on the logic 
several underground limestone mines in Ohio 
the PPG mine at Barberton, Ohio. Due to the element of available 
time, the writer is only able to deliver a brief synopsis of the geology 
of three sites visited. These three sites and the Barberton, Ohio 
are the only underground limestone mines in Ohio to the best of the 
writer's knowledge. The sites visited include: (1) the Jonathan Mine 
located near Zanesville, Ohio, and currently o = by the Colum- 
bia Cement Corporation; (2) the abandoned oy Portland Cement 
Mine located near Ironton. +; and (3) Lewisburg Mine 
located at Lewisburg, Ohio, and currently being u as an 
underground remaining possibilities where 
limestone is bein, und are located in middle Ordovi- 
cian strata near mot a aysville, Kentucky. These are drift 
mines into a thick sequence of carbonates. The writer predicts, 
however, that these mines would have some problems with water 
due to the preponderance of carbonate rocks and the proximity of 
the mines to the Ohio River. None of the sites visited nor the sites in 
Kentucky have conditions comparable to the deep mine at Barber- 


ton, Ohio. 
29010 (Y/OWI/SUB—4494/2) Geology and salt deposits of the 
Michigan Basin. Johnson, K.S.; Gonzales, S. (TRW, Inc., McLean, 
Va. (USA)). Jul Bay Contract W-7405-ENG-26;SUB-4494; SUB- 


4310. eg S $4.50. 
Silurian-age Salina salt, one of the greatest deposits of 
bedded rock salt in the world, underlies most of the Michigan besin 
and parts of the Appalachian basin in Ohio. Pennsylvania, New 
York, and West Virginia. Interest in this salt deposit has increased in 
ely as a repository for undergro 
ievel radioactive wastes. The general geology of the Michi 
summarized andthe majo: tlt deponts ae described nthe hope 
that these data will be useful in determining whether there are an 
areas in the basin that are sufficiently promising to warran’ ¢ further 
detailed study. Distribution of the eee salt deposits in the basin 
is limited to the Southern Peninsula of Michigan. 
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29011 (Y/OWI/SUB—7009/1) Thermal properties of clays and 
shales. Weaver, C.E. (Georgia Inst. of Tech., Atlanta (USA). School 
of Geophysical cot my 1976. Contract W-7405-ENG-26;SUB- 
7009. _ Dep. NTIS $. 

needed mg luating the thermal of clays and shales. The 
data on shales are limited so much of the review is concerned with 
clays and ceramic products. The information presented should allow 
a preliminary evaluation of the problems that will arise when canis- 
ters containing high-activity wastes are buried in shales. A computer 
library search was conducted and most of the data specific to the 
thermal of shales was probably found. Much more data 
are av: le on density, porosity, ceramic diagenesis, 
etc., but the main points have been 3 


29012 (Y/OWI/SUB—7062/2) Paleozoic stratigraphy 
areas in southwestern Indiana. Droste, J.B. (Indiana Univ., Blooming- 
ton (USA)). tt 1976. Contract W-7045-ENG-26;SUB-7062. 53p. 
Dep. NTIS $4.50. 


Two areas recommended for evaluation as solid waste dispos- 
al sites lie along the strike of Paleozoic rocks in southwestern 
Indiana. Thin Pennsylvanian rocks and rocks of the upper Mississip- 
pian are at the bedrock surface in maturely dissected uplands in both 
areas. The gross subsurface stratigraphy beneath both areas is the 
same, but facies and thickness variation in some of the subsurface 
Paleozoic bagel mage for some minor differences between the 
areas. Thick dle Mississippi carbonates le downward into 
clastics of lower Mississi (Borden Group) and upper Devonian 
Shale) Misdle Devonian and Silurian rocks are 

ited by carbonate lithologies. Upper Ordovician uoketa 

Grow) ) overly carbonates of middle Ordovician age. Thick siltstone 
le of the Borden Group-New Albany Shale zone and Maquo- 

es Group rocks should be suitable for repository development. 


al: a discussion of the improved containerization alternative. Ma 
P.J.; Coplan, B.V. (Stone and Webster Eng. Corp., Boston). , 
Soc. Mech. Eng., [Pap.|; No. 76-JPGC-NE-12, 1-4(1976). 
In recent years, concern over of nuclides within 
and from low level radioactive waste burial sites has 


of two 


to environmental protection. 
Duysing, W. pp 695-703 of In Radioaktive Isotope in Klinik und 
. Bd. 12. Teil 2. Hoefer, R. (ed.). Vienna; H. Egermann 


jum on radioactive in clini- 
Gastein, Austria ao an 1976). 


retention of iodine in the thyroidal 
therefore t the problem of very active urine accumulation and 
disposal. Rye hospitals have “ideal” conditions with a special 
canalisation for radioactive waste into storage tanks. Usually, the 
excreted radioactivity is stored in individual containers in a specified 
storage room for at least 10 half-lives. This can present contamina- 
tion problems of both personnel and rooms, and tedious collection of 
excreted material. A semi-automated system has been installed for — 
this unpleasant and hazardous job: separation of highly active urine 
from fairly inactive feces by an adapter to the seat. 
as a very small volume. More than 99.5% of the iodine radioactivity 
were separated out. The inactive urine can then be directed into the 
29015 Radioactive wastes. Straub, C.P. (Univ. of Minnesota, 
7 ). J. Water Pollut. Control Fed.; 48: No. 6, 1305-1311(Jun 
Information on the management, disposal, treatment, storage, 
and fixation, of radioactive wastes is reviewed. Health concerns 


3,983,050. 28 1976. Filed date 7 Feb 1975. 4p. 
PAT-APPL-548,058. 


discussions of burial site disposal operations and mobility of nuclides 
from the radwaste product. After a brief review of low level waste 
disposal philosophy and —> the merits of supplementing 
waste isolation by means of durable containerization is discussed. 
Advantages of reinforced concrete containers for this purpose are 
reviewed. 10 refs. 

29014 Iodine radiotherapy without water contamination: A con- 
(1976). (In German) 

cal medicine and research; Bad 

3 refs. 

Radiotherapy with ™'I and in some instances with '*I has 
been used in thyroid disease. Several millicuries up to hundreds of 
millicuries are administered as - dose or fractionated doses. A 
considerable amount (50-90%) of the administered radioiodide is 
excreted in the urine during the first 2-3 days, depending on the 

Metal canisters for long-term storage of calcined high-level 
radioactive wastes can be made self-sealing against a breach in the 
canister wall by the addition of powdered cement to the canister 


REFER ALSO TO CITATION(S) 28872, 28873, 28916, 28917, 
28918, 28992, 29015, 29721, 29941, 30845, 30886, 30887, 30908, 30912 


29017 (AED-Conf—75-769-043) Environmental impacts of the 
nuclear fuel cycle. Hamard, J. ternational Atomi 
ency, Only). (Austria)). 1975. 29p. (CONF-7509129—118). 


S Sales 
on nuclear power it ject planning and 
Federal Republic of (F Re Ger 


A Survey the olan and he pope 


fuel cycle beginning with the mining of nuclear 
the environmental pollution by ra- 


29018 pent Be Bear Creek Project (Converse County, 
Wyoming). Draft environmental statement. Docket No. 40-8452, (Nu- 
clear Regulatory Commission, Washington, D.C. (USA); Depart- 
ment of the Interior, W: 


ashington, D.C. (USA); Department of 
Agriculture, Washington, D.C. (USA)). San 1977 Dep. NTIS 


$10.00. 
The Bear Creek Project consists of certain and milling 
i involvi uranium ore deposits paeer Converse 
ty, Wyoming. of uranium from six known ore bodies 
will take place over a of ten years (estimated); a mill with a 
pene yon rly tons per day of ore will be constructed and 
as ore is available. The waste material (tailings) 
© produced at a rate of about 1000 tons per day, 


about 1000 acres, with the average about 650 acres. An 

estimated 185 acres of highwalls and water after 

tion would be lost to tural production. The milling activities 

would disturb about 430 acres; 330 of these would be reclaimed after 
ions cease, but the 100-acre 


He 


g 


See CONF-750697—. 

The view is presented that the real risk of nuclear power is in 
not having enough of it. In the extended controversy over choice of 
near-term energy sources, there is an entire side of the nuclear cost- 
benefit discussion which so far has not been well presented and 
which must be heard. What is lacking in discussions of the risk of 
— poh pen is perspective about our overall predicament, what 

useful options are and what the risks are of making the wrong 
choles ta of 


29021 Regeneration of coastal — after mineral sand 
mining. Lewis, J.W. (Miner Deposits Southports, Queensland, 
Aust). Aust. Min.; 68: No. 7, 27-29(Jul 1976). 


The major minerals of economic value recovered are rutile, 
zircon and monazite. Mineral concentrations occur between Gos- 
ford, north of Sydney, and Yeppoon, north of Rockhampton. In the 
early years, the industry was confined to mining relatively high 

its adjacent to the beaches. The exhaustion of these rich 

its stimulated the development of more refined equipment and 

techniques, with the result that, in recent years, the emphasis of the 

industry has moved away from the frontal dunes into more complex 

ecosystems further inland. These mineralized areas may sometimes 

be several kilometers from the sea and were deposited during 

changes in Late Pleistocene 

type of vegetation ay growing in areas is 

dent on proximity to the sea, topography and the degree of soil 

profile development. 


29022 Putting plutonium in perspective. Comar, C.L. (Electric 
Power Research Inst., Palo Alto, CA). Electr. World; 186: No. 11, 


erall significance of ib! from 
of possible plutonium releases a 
developed nuclear-power industry, and thear potential hazards to the 
civilian tion, can be placed in perspective by considering the 
amounts of plutonium already handled, stored, and released from 
weapons activity, and the actual public exposure therefrom. Accord- 
ing to best current estimates, approximately 15 x 10'? wCi of plutoni- 
um have been processed to date for aaiey 6 purposes; about 5 x 10" 
pCi of plutonium have been released to the atmosphere from 
weapon-test fallout; and about 17 x 10° Ci have been released from 
equipment burnup. Each person in the U.S. inhaled, 

during the year of highest levels, about 1.2 x 10-5 pCi of 
some 2 x 10°* wCi, and acquired a body burden o 
10°* pCi. The amount of plutonium to be handled in a highly 
malized pl oumeegone economy can be estimated from the nor- 
plutonium flowthroughs that can be projected. In any event, 
the commercial handling requirements for plutonium in the nuclear- 
| eae cng forecast is expected never to greatly exceed--and 
a long time will not even equal--those that have already been 
handled in weapons production. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 28869, 28930, 28993, 29015, 
29594, 29974, 30808, 30813, 30844, 30887, 30888 


29023 (CONF-761020—, 
toxic substances. Bruns, L.E. (Atlantic Richfield 
Oct 1976. 


rom Symposium 

United States of America (USA) Oct 6). 

In Waste management 7 

inhalation of any particular toxic substance can range from a minor 
nuisance to serious harm, depen on which risk-benefit analysis 
one favors. To avoid such uncertainty in defining toxicity a firm 
basis for determining how much of a toxic substance actually reaches 
man through various pathways needs to be established. This presen- 
tation addresses this problem. 


29024 Risks associated with mining and processing of uranium. 
Archer, V.E. (National Inst. for Occupational Safety and Health, 
Salt Lake City) 151-177 of In Energy and the environment cost- 
BA. (ed.). Elmsford, NY; Pergamon Press, 

(970). 
of and the environment - cost 


rom Proceedings 
benefit we A Atlanta, Georgia, (23 Jun 1975). 

See CONF-750697—. 

Mortality from all causes was determined for of white 
and Indian underground uranium miners, and for a group of 
uranium mill workers. Analysis was by a life table method. A 

A significant excess of nonmalignant respiratory 

was among whites. It was attributed to 
as a cause of death among whites. A significant 

it disease of the lymphatic and hematopoietic tissue 


105-116) Hazards available from 
Hanford Co., Rich- 


; Tucson, Arizona, 
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with the calcine before it is sealed for storage. Any breach in the 
canister wall will permit entry of water which will mix with the 
cement and harden to form a concrete patch, thus sealing the 
opening in the wall of the canister and preventing the release of 
radioactive material to the cooling water or atmosphere. 7 claims. 
ENVIRONMENTAL ASPECTS 
ne 
reach 
dionuclides and the population exposure resulting from this are 
nuclear plants, the author shows comparatively the hazards caused 
by conventional energy sources. 
| | | | in an m | 
about 2700 acres from grazing use to mining and milling activities 
for a period of about ten years. Mining activities would disturb (and 

unavailable for further productive use. Water will be 
aquifers at about 1000 gpm (range 600 to 2000 gpm) 
dewatering and mill operations. Long-term effects 
Surface water will no 
no’ oe. There will be no discharge o! 
effluents from the mill. Discharges to air will be 
negligible. The total dose rate to the bone is 1.1 
whole-body-dose rate is computed to be 0.04 mrem/y. (DLC) 
29019 (TREE—1014) Onsite environmental surv: 
for the INEL radioactive waste management complex. 
1974. Harness, J.L.; Passmore, R.W. (EG and G Idaho, 
es (USA)). Dec 1976. Contract EY-76-C-07-1570. Sip. 

The Idaho National Engineering Laboratory (I 
active Waste Management (RWMC) 1974 Environmen' 
Surveillance Report is detailed. RWMC Environmental Surveil- 
lance Program is an on-going program for the monitoring of phys- 
(soil, air, verify and quantify the of 
1974 had little impact upon the environment. The most measurable 
effect of RWMC'’s operation was increased (over ambient levels) 
radiation levels at the perimeter of the RWMC. However, since the 
INEL is a controlled area and the RWMC is an isolated facility at 
the INEL, the levels found posed no undue burden on man’s 
environment. This report is the first formal oe of this program 
and, as such, includes some data collected in 1973. 
29020 Real risk of nuclear power. Hammond, R.P. (R and D 
Associates, Santa Monica, CA). 290-293 of In Energy and the 
environment cost-benefit R.A. (ed.). Elmsford, NY; 
Pergamon Press, Inc. (1976). 

benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 


2978 ERDA ENERGY RESEARCH ABSTRACTS 


was found among uranium mill workers. This was attributed primar- 
ily to irradiation of lymph nodes by thorium-230. Exposure-response 
curves for nonsmoking uranium miners are linear for both respira- 
tory cancer and “other respiratory disease.” Cigarette smoking ele- 
vates and distorts that curve. Light ci te smokers appear to be 
most vulnerable to lung pants e by the radiation. The 
predominant histological cancer among nonsmokers, white 
smokers and Indians is cell undifferentiated. Accidental deaths 
are high among inexperienced miners, and even among experienced 
miners it is about 3 times what is expected. 


29025 Environmental and social issues associated with the nucle- 
ar fuel cycle. Abrahamson, D.E. (Univ. of Minnesota, Minneapolis). 
178-196 i In Energy and the environment cost-benefit analysis. 
Raram, R A. (ed.). Elmsford, NY; Pergamon Press, Inc. —— 
Fron ’ Proceedings of energy and the environment - 
benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 
See CONF-750697— 


The three unavoidable problems of the nuclear fission fuel 
are: the possible release of radioactivity into the environment; 
the diversion of nuclear fuels for weapons p' and the resulti 
proliferation of nuclear arms by national or sub-national groups; 
the changes in society required by efforts to deal with the first two. 
Each of these problems is already with us, but they would each be 
tly increased by decisions itting the commercial use of 
plutonium and breeder reactors. This paper discusses these issues. 


—_. Environmental radiation exposures and associated risks 
reprocessing plants. Kahn, B. (Georgia Inst. of Tech., 
Pp af Energy and the environment cost-benefit 
). Elnsford, NY; Pergamon Press, Inc. 
1 
rom Proceedings of energy and the environment - cost 
benefit analysis Atlanta, ae A (23 Jun 1975). 
See CONF-750697—. 


Radionuclide source and effluent amounts and associated 
population radiation exposure are reviewed for commercial —_ 
reprocessing nuclear fuel from light water reactors in the 
States. Radionuclide data and doses computed from den « a 
environmental radionuclide measurements are available for the Nu- 
clear Fuel Services reprocessing plant. Also presented are effluent 
and dose predictions for the Barnwell Nuclear Fuel Plant and for 
model plants considered by the AEC and EPA in their analyses of 
the environmental im —— of the nuclear fuel cycle. The radionu- 
clides in air-borne effluents that are predicted to cause maximum 


exposures of persons are I-129 and Tt to thyroids, Kr-85 to skin, 
and Ru-106 to the gastrointestinal tract. The highest tion dose 
is predicted from C-14, Kr-85, and H-3 distribu worldwide. 


Although detailed calculational evaluations have been undertaken of 
the awa rocess, waste treatment, environmental transfers, and 

of radionuclides as they affect radiation doses to the populs- 
needed to confirm these results. 


REGULATIONS 
REFER ALSO TO CITATION(S) 28939, 29974 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 29628, 29766, 29977 


29027 (INIS-mf—3241) International handling of fissionable ma- 
terial. (Utrikesdepartementet, Stockholm (Sweden)). 1975. 33p. (In 
Swedish). (Ds-UD—1975-1). NTIS (US Sales Only). 
The opinion of the ministry for foreign affairs on international 
ing of fissionable materials i 


(Kernforschungszentrum Karlsruhe (Germany, R.). 
tstoffflusskontrolle). Sep 1976. 47p. 
S Sales Only). 
1975). From 12. conference on radioisotopes; Tokyo, Japan (26 Nov 

23 figs.; 6 tabs.; 49 refs. 

The isotopic correlation techniques (ICT) are emerging as an 
important supporting measure for the accounting and control of 
nuclear materials which pass through commercial fuel cycle for the 
production of nuclear energy. The present paper 7 an overview 
on the development of the ICT and discusses their possible uses in 
various parts of a commercial fuel cycle. It is shown that ICT can be 


ERA VOL. 2, NO. 12 
used advan both for the of 
safe ends with the conclusion that ICT may be 


ularly useful for the fuel cycle of the 1980's and that they can 
utilized to the fullest advantage for safeguards when fuel cycle is 
considered as a whole. 


29029 (SAND—76-0605) Video subsystem of the adaptive intru- 
sion data system. Hale, W.R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jan 1977. Contract E(29-1)-789. 5p. Dep. NTIS $3.50. 

This ibes the operation of the video data collec- 
tion subsystem of the Adaptive Intrusion Data System (AIDS). 


29030 (UCRL—13709) Task 5c: measurement and instrumenta- 
tion under of the LLL safeguard material control 
program. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 31 Dec 1976. Contract W-7405-ENG-48;PO-3679403. 94p. 
Dep. NTIS $5.00. 

A product survey was conducted of all security products 
currently available on the market. Documentation is presented of the 
survey and a printout of the data is included. A general description is 
| ee of new but recommended instrumentation and security devices 
‘or a to fuel reprocessing plants. Security systems and 

hardware recommended for development, assembly, and testing are 
discussed briefly. (DLC) 


29031 Is nuclear power compatible with peace. The relation be- 
tween nuclear energy and nuclear weapons. Prawitz, J. (Ministry of 
Defence, Sweden). pp 102-109 of In Facing up to nuclear power. 
Francis, J.M. (Heriot-Watt Univ., Edinburgh (UK)); Abrecht, P. 
(eds.). Edinburgh; Saint Andrew Press (1976). 

It is assumed that the nuclear power industry will continue to 
grow in several countries and that the nuclear arms race will not 
stop by itself. The problem of sub-national terrorist groups could be 
solved, but the proliferation problem could only be solved by the 
political willingness of many countries. The subject is discussed in 
detail and various measures are listed. 

29032 Accurate analysis of secondary references for the measure- 
a of fissionable materials. Cauchetier, P.; Guichard, C.; ag) 
F. (CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France)). pp 123-131 of In Safe ig nuclear materials. Vol. 2. 

Vienna; IAEA (1976). (in French 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Titrations of the oxidation-reduction type are used either as a 
method of measuring fissionable materials in cases where the product 
being analyzed is of sufficient purity, or as an isotope dilution 
calibration method in the case of irradiated fuels containing numer- 
ous interfering elements. The results described in the paper refer to 
uranium and plutonium. In the effort to achieve accuracy, account is 
taken of three factors: the experimental conditions under which 
dissolving and titration take place; the quantitative characteristics of 
the reactions and the possibility of systematic errors; the chemical 
behavior of the neptunium and americium present in the plutonium 
in small quantities. With the operational procedures used, accuracies 


ranging ttained, 
individual case. The authors conclude that a program of research on 
the transuranium elements must be pursued if accurate analysis of 


future fuels is to be possible. 
of **U and *°Pu with the lead 


29033 Nondestructive assay 
slowing-down time spectrometer. Darby, J.L. Madison, WI; Univ. of 
Wisconsin (1976). — University Microfilms Order No. 76-20,659. 


—_—— medium for neutrons produced in a short burst by a 
T(d,n)He reaction at the center. Basic properties of the Wisconsin 
LSDTS were investigated. The measured neutron dieaway rate 
agreed with the predicted behavior Gn 
gence between the and measured dieaway increased with 
time. This discrepancy is attributed to room return neutrons. Neu- 
enter the spectrometer. The energy resolution of the Wisconsin 
LSDTS was measured as a function of the average energy of the 
neutron source. The discrepancy between the jicted and the 
measured resolution is attributed to room return. LSDTS assay 
method utilizes the fission process to measure fissile material concen- 
trations. Fissile samples were placed in the block; the neutron source 
was pulsed; and fission neutrons were counted with a CH, detector 
as a function of the slowing-down time of the source neutrons. A 


le masses of each isotope can 
percent or 


better. The dependence of self-shielding 


survey is given of the possibilities to produce nuclear weapons from 
materials used in or produced by power reactors. Principles for 
international control of fissionable materials are given. International 
agreements against proliferation of nuclear weapons are surveyed 
and methods to improve them are proposed. 
29028 (KFK—2400) Isotopic correlation for accounting and con- 
trol of nuclear materials in a fuel cycle. A review . Gupta, D. 
sample-detector holder and reduction in the MeV background 
allowed assays to be reproducible within errors determined by 
statistics. The Wisconsin LSDTS ue can 
to 


plutonium and proliferation of nuclear weap- 

6. Barnaby, C.F. (Stockholm International Peace Re- 

Int. (Sweden) pp 89-96 of In Nuclear reactors. To breed o 

i 1976 under the chairman- 

J. (ed.). London; Taylor and 


tract EY-76-S-02-2234. 183p. Dep. NTIS $7.50. 
of this research is to test the feasibility of 


REFER ALSO TO CITATION(S) 31586 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 31360 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 30424 


29037 Laser-induced 
topes. Freund, S.M.; Ritter, J.J. (to Secretary 
Patent 3,996,120. 7 Dec 1976. Filed date 12 Jan 1976. 10p. 


of Commerce). US 


Saal Ge aakaies selected so as to selectively excite one or 
the other of boron molecules or boron molecules, 


trichloride selectively enriched in one of the isotopes is recovered as 
multi-step recovery procedure. Pure boron 
the other isotope is recovered as a secondary product of the method 
by the subsequent chlorination of the solid phase reaction product 
followed by separation of BCI; from the mixture of gaseous products 
resulting from the chlorination. 


HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 30391, 30392 


RADIATION SOURCES 


29038 (CNEA—394) ot supply radioiso- 
topes in R. (Comision N: 
Atomica, Buenos Aires (Argentina). Jul 1975. 12p. de ). 


isotopes consumption is sed. The geographical dis- 
tribution of the users and the use of radioactive material is also 
described. The local production in 1973 reached 191 Ci. The tot! 


consumption was 232 Ci. 


DESIGN AND FABRICATION 


Research and Development Administration). US Patent 3,970, 
20 Jul 1976. Filed date 24 Jul 1975. 6p. 

PAT-APPL-598,973. 

A diode discharge device may include a tubular anode con- 
centrically encircled by and spaced from a tubular cathode electrode 
with ends intermediate the ends of said anode electrode and a metal 
conductive housing having a tubular wall around the 
cathode electrode with end walls connected to the anode electrode. 
High energy electron current coupling is through an opening in the 
well to rtion of the cathode electrode intermedi- 
ate its ends. Suitable utlization means may be within the anode 
electrode at positions to be irradiated by electrons emitted from the 


Y R.M. (to Ener; 
oung, ru, (to ‘gy 

Administration). ). OS Paten Patent 3,976,888. 24 Aug 1976. Filed date 23 
lan 1975. 1 


PAT APPL-543, 610. 

Fissionable uranium formed into a foil is bombarded with 
thermal ane & the presence of deuterium-tritium gas. The 
resul fission impart to accelerate deuterium 
particles which in turn p 14 MeV 
neutrons by the reactions t(d,n)*He hwy d(t,n) 


methods of preparing same. Alexandrov, A.J.; 
J.S.; Makarov, E.F.; Mishin, K.Y.; Baltrunas, D.A_J. US 
Patent 4,004,970. 25 Jan 1977. Filed date 3 Mar 1975. 4p. 
A 


of from to 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 30414, 30621 


—- Application of energetic ion beams in the study of wear and 
Conlon, T.W.; Armitage, B.H. (UK At Energy Auth 
Lab, Eng, ). Wear; 34: No. 3, 409-418(Oct 1975). 

particular reference to iron and steel. Thin layer activation consists 
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investigated. Good agreement between predicted and measured involving the reaction of laser-excited boron trichloride with either 
assay results were obtained for unself-shielded ***U. Steps necessary H2S or Das. The method is carried out by subjecting a low 
for commercial application of the LSDTS assay technique were 
examined. The room return problem was investigated by measuring 
the neutron dieaway with a bare, Ag, Cd, and In covered boron 
detector. 
29034 reaction uces a boron-con' so) 
ons. 
search 
not to 
Royal 
ship 
Franics (1977). 
The subject is treated under the following heads: diversion of 
Pu (world’s stock of Pu, explosive pase. information required to 
produce an explosive device, possibility of diversion, accounting 
systems and physical security); route to nuclear explosives (incen- 
tives to develop weapons, and availability of Pu from civil reactors); 
the fast breeder reactor (problems of controlling Pu, particularly that pd 
contained in the blanket elements). 
FUSION FUELS 
SOURCES 
29035 (COO—2234-11) Pellets for fusion reactor refueling. 
Annual progress report, January 1, 1976—December 31, 1976. Turn- 
20099 Califorium-252 programs administered by new ERDA 
ifornium- No. 21, 1-: 1 
ments. A solid hydrogen pellet generator has been ager Ae Progress is reported in the areas of radiotherapy, neutron 
experiments have been dc 1¢ to Seal ee into the O K radiography, natural resources exploration, and process control. 
Tokamak. A theory has been dev to describe the pellet (TFD) 
ablation in the plasma, and an excellent agreement has been found 
between the theory and the experiment. Techniques for charging the 
pellets have been developed in order to accelerate and control io. 
Other works currently under way include the development of tech- 
niques for accelerating the pellets for refueling purpose. Evaluation 
of electrostatic acceleration has also been performed. 
29036 Methods of fabricating thermonuclear fuel elements. 
Chianelli, R.R. (to Univ. of Rochester). US Patent 3,987,590. 26 Oct 
1976. Filed date 5 Feb 1975. 4p. 
Thermonuclear fuel elements used as targets which are radiat- 
ed by pulse laser radiation of high energy level to produce laser 
materials not heretofore available for such use. Such materials are 
deuterium compounds which could not be fabricated into spheres 
fabricating such fuel elements which were heretofore available, since 
such compounds are peritectic (viz., they decompose or sublimate 
before melting can occur). By grinding bodies of such deuterium 
size and spherical configuration that they are available for use 
in quantity as thermonuclear fuel elements in laser fusion apparatus. 
TRANSPORT AND STORAGE 
tions is described. The source is prepared by irradiating 5MgO- 
Fd 124TeO,; in a reactor by means of thermal neutrons, followed by 
ee ranging from 600 to 1100°C for a period 
boron iso- 
10 isotopes and boron-11 isotopes is selectively enriched in one or 
the other of these isotopes by a laser-induced photochemical method 
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of the production of a radionuclide within a thin layer of a small 
surface area of a machine part or other surface subject to wear. A 
simple detecting system monitors the number of radioactive decays 
over a short period of time before and after, or continuously, during 
the wearing —_ The number of decays counted per unit of time 
depends on the total activity induced which decreases as the surface 
is worn and the worn material is removed. The production of 
suitable radionuclides following nuclear reactions in iron, copper, 
aluminum, and carbon induced by beams from the Harwell Tandem 
electrostatic accelerator is discussed. This accelerator has several 
advantages for this type of work. Among them are the wide variety 
of ion beams which can be produced and the ability to readily vary 
the energy of the ion beam. Both factors permit the type of activity 
and its distribution in the test material to be selected to suit the 


particular wear situation. 
ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 


29044 (LA—6618-MS) Fabrication of noble metal alloy filter 
vents for radioisotope thermal generators. Honnell, R.E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jan 1977. Contract W-7405-ENG- 
36. 9p. Dep. NTIS $3.50. 

particles (helium) and by spontaneous fission, the fuel container 
requires a filter vent to release the helium while retaining particu- 
lates, or it may pressurize and rupture. Procedures are described for 
fabricating a filter vent of Pt-30 wt. percent Rh alloy for use in a 25- 
W radioisotope heat source. The filter vent is designed to operate at 
1273°K with a helium leak rate between 0.01 and 0.001 cm*(STP)/s. 


29045 (LA—6669-PR) Plutonium-238 fuel and heat source devel- 
opment for nuclear-powered artificial heart program. Progress report, 
July 1—September 30, 1976. Foxx, C.L.; Mullins, L.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Feb 1977. Contract W-7405-ENG- 
36. 16p. Dep. NTIS $3.50. 

This is the first quarterly report on the Artificial Heart Fuel 
and Heat Source Program at the Los Alamos Scientific Laboratory. 
Previous reporting has been done on a monthly basis by program 
letter to the Division of Biomedical and Environmental Research, 
ERDA. Summary reports were written in 1972 and 1974. Research 
[es ert is reported on: on: (1) fuel development and evaluation; (2) fuel 

rication; (3) heat source design; (4) heat source fabrication; and 
(5) heat source testing. (TFD) 


29046 (TID—27269) Preliminary design review: Brayton Isotope 
Power System. (AiResearch Mfg. Co. of Arizona, Phoenix (USA)). 
[nd]. Contract EY-76-C-03-1123. 347p. Dep. NTIS $10.00. 

The design aspects covered include flight system design, 
design criteria/margine/ reliability, GDS design, system analysis, ma- 
terials, system assembly procedure, and government furnished equip- 
ment-BTPS. (TFD) 


HYDROGEN 


REFER ALSO TO CITATION(S) 30204 


29047 (NTISUB/A/023—76-003) Hydrogen energy. A bibliog- 
raphy with abstracts. Quarterly literature review: third quarter 1976. 
Cox, K.E.; Natarajan, M. (eds.). (New Mexico Univ., Albuquerque 
(USA)). 30 Sep 1976. 74p. Univ. of New Mexico, Technology 
Application Center, Albuquerque. 

Hydrogen Energy is a continuing bibliographic summary 
with abstracts of research and projections on the subject of hydro- 
gen as a secondary fuel and as an energy carrier. This quarterly 
update highlights of the at the First World 

Hydrogen Ener, — place during March 1976 at 
Miami Beach, Florida. (LK) 


29048 International cooperation on development of 
Vanderryn, J. (Energy Research and Devel 


technologies. 
Administration, Washin, DC); Salzano, F.J.; Bowman, M. i 
J. —— Energy; 1: No. 4, 357-363(1977). 

roduction, rei he tg and utilization of hydrogen has 
tion under the International Energy Agency. Two 
committees and two working J ag have been organized to coordi- 
nate cooperative activities in fields of water electrolysis, thermo- 
chemical water splitting, the interfacing of nuclear reactors with 
production processes and the general area of systems studies and 
assessment of a developing hydrogen technology. Meetings of these 
groups have been held with participa from interested 


ting experts 
countries. From these developments it is quite clear that the cooper- 
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ative programs under the IEA will lead to improved R and D 
Programs. One goal of the cooperation is joint participation of the 
member countries in the large and expensive commercial demonstra- 
tion of the developing new technology. 


PRODUCTION 
REFER ALSO TO CITATION(S) 28747, 29066, 29067, 29070, 30074 


29049 Controlled generation of cool hydrogen from solid mix- 
tures. Beckert, W.F.; Barber, W.H.; Dengel, O.H.; Robb, R.A. (to 
Secretary of the Navy). US Patent 3,977,990. 31 Aug 1976. Filed 
date 30 Oct 1974. 8p. 

The hydrogen gas evolution rates and the gas temperatures of 
certain hydrogen gas generating compositions are modified by 
adding compounds such as LiAIH, which thermally decompose in 
the reaction zone producing hydrogen while lowering the reaction 
temperature; and acetonates, metal oxides, and the like which, when 
added in relatively small amounts accelerate the hydrogen gas 
evolution rate. 19 claims. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 29059 


29050 Problems posed by the flow of electrolytes in water-pres- 
sure electrolyzers. Mas, L. Rev. Gen. Electr.; 85: No. 7-8, 621- 
625(1976). (In French). 
The heating of the electrolyte in the water-pressure electro- 
ea 4 good distribution between cells and within a cell. 
distribution between cells can be obtained by an ae 
pressure drop in the inlet duct, compared with the pressure 
the feedrack. Test results are described. 
essentially the inlet diffuser which determines the distribution within 
a cell. Pictures of the flow in a cell are given. 


29051 by reduction of 


water Plum, hee a4 C.; Schouler, E. 
(CEA, Centre d'Etudes Nucleaires de G le, France). Rev. Gen. 
Electr.; = No. 7-8, 631-632(1976). (In French). 


i high temperature are presented; a 
number of essential conditions required for developing an electrolyt- 
ic cell based on these principles are singled out. Finally, various 
ered, with some related technological problems. 


d’Electrometallur, Sain- “Martin France). Rev. Gen. 
Electr.; 85: No. 7-8, 633-648(1976). (In French). 

The history of the development of water oeate boaheae methods 
is traced. It is divided into three main parts: the ind pope 
which starts with the application of the first patent Pass) and 
with World War I--the spreading--out in countries where coal is 
scarce and water power abounds (1918-1940)--the breakthrough of 


of electro- 
Bonnemay, M.; Bronoel, G 
: No. 7-8, da 
French). 


An analysis of the components of the overall polarization 
(charge separation) observed on electrolyzers permits determination 
of the most sensitive parameters. It is shown that the construction of 
an electrolyzer with a high energy efficiency involves a preliminary 
phase during which, on the one hand, the 


29054 Reduction of hydrogen bromide using transition metal 
(Los Alamos Scientific Lab., NM). Int. J. 


compounds, Mason, C.F.V. 
———- Energy; 1: No. 4, 427-434(1977). 
Ways of accelerating redox reaction 


pressure electrolysis (1955) and the decrease of the market. This 
analysis shows that the industrial development of water electrolysis 
re is determined by the economic situation and by the availability of the 
required materials. 71 refs. 
the substance concerned and, on the other hand, the electrocatalytic 
drogen phenomena are studied to define the best electrode material, taking 
into account the corrosion processes. 
THERMOCHEMICAL PROCESSES 
r ydrogen bromude to form chromic bromide and hy- 
drogen are examined at room temperature. The process, although 
thermodynamically favorable, is extremely slow kinetically. Marked 
increases in rate have been obtained by using the hydrate, pyridine, 
and dipyridyl complexes of chromium. In conjunction with catalysts, 


ge i of up to 71 percent in 10 min have been obtained. 
es results is discussed in the framework of 
closed thermochemical cycles for i 


lomogeneous catalysis by ruthenium carbonyl in alkaline 
Ford, P.C. (Univ. of California, Santa Barbara). J. Am. Chem. Soc.; 
99: No. 1, 252-253(5 Jan 1977). 
The possible catalysis of the water gas shift reaction by metal 
— complexes is explored and conditions are described where 
Conia. solution prepared from triruthenium dodecacarbonyl 
[Rus )i2] is an active catalyst under relatively mild conditions. It 
additionally noteworthy that the catalyst is very active toward 
decomposition of formate to Hs and COs under conditions active for 
the water gas shift reaction. 


BIOSYNTHESIS 
REFER ALSO TO CITATION(S) 29081, 29133 


29056 (PB—258870) Heterogeneous sensitized 


A.K.; 
Linden, N.J. (USA). Government Research Lab.). 30 Jun 197 6p. 
(EXXON/GRU—4BEA.75). NTIS, PC A04/MF AO1. 

See also report dated 31 Mar 1976, PB—254486. 

Studies of the sensitization of TiO? electrodes to visible light 
to achieve the photoelectrolysis of water with sunlight have been 
undertaken. Sensitization has been accomplished = (1) impurity 
doping; (?) dye sensitization; and (*) heterojunction . H 
drogen gas has been generated in photoelectrolysis A with visible 

ight — both Cr-doped TiO* and TiO*/CdSe heterojunction 


igh 
100% were achieved with UV excitation G60nm) of Aldoped TiO? 


electrodes, which have a ra engineering efficiency of 0.75%. 
po was — excitation of SrTiO3 without an 


ny Biosolar production of fuels from algae. 
ine TY. Moulthrop, P.H.; Timourian, H.; Ward, R.L.; Berger, 
B.J. (California Univ., Livermore (USA). Lawrence Livermore 
i 15 Nov 1976. Contract W-7405-ENG-48. 4lp. Dep. NTIS 


A design concept is described for the production of methane, 
hydrogen, and ammonia using solar energy. Filamentous, a 
fixing blue-green algae are ag og as a source of biomass for 
methane and ammonia generation by anaerobic and as a 
biological catalyst of hydrogen from water. 

biomass production and harvest, anaerobic 


cost 
It is concluded that 
asiGcation, bot that hyd 
viable long-range prospect. (JSR) 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 28296 
29058 Eg ey Manufacture of from coal. 


Tsaros, C.L.; am © L.; Burnham, K.B. (Society of Automotive 
, New York (USA)). Oct 1975. 26p. Society of 
Automotive Inc., Warrendale, PA. 


F ational aerospace engineering and man 
ye Angeles, California, United States of America (USA sas 


meeting; Los 
(17 Nov 1975). 

As of a study for the conversion of coal to fluid fuels, we 
have dev three process designs for the conversion of Montana 
subbituminous 


ersion of coal to maj ucts plus by- ucts are: 
57.0%: U-GAS, 490; (in- 


cludes 18% by-product electricity); HYGAS, 74.0%. Product lique- 


and operating costs (mid- 
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1974) are presented for U-GAS and HYGAS. With coal at $0.30/ 
hydrogen and methane are $2. 
million Btu. Methane is more attractive in both efficiency and cost 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 28289, 29058 


STORAGE 
REFER ALSO TO CITATION(S) 29062, 29069, 30371 


CHEMISORPTION 


29059 (BNL—50590) Hydrogen production and storage in utility 
systems. Semiannual progress report, July 1975—December 31, 1975. 
Salzano, F.J. (Brookhaven National Lab., Upton, (USA)). Jan 
1976. Contract EY-76-C-02-0016. 79p. Dep. NTIS § 

A conceptual design of an electric energy onl system has 
been developed. Break-even cost data for introducing electric stor- 
age devices into the national energy system have been developed. 
Six materials were evaluated as substitutes for asbestos in the alkaline 
pa for use in 20 to 30 percent KOH at 150 to 160°C. Three of these 

iol Ge ee Tests were conducted on the largest hydride test 

Ib granular FeTi) to determine the length of time various 

+ rates could be sustained. In the Hydrogen Technology Ad- 
vanced Components Test System, design specifications and cost 
based on small-scale tests and ysis have been established 

the storage components. Design specifications and cost goals 
have also been established for electrolyzer components. Several 
compositions of the TiFe/sub y/MN/sub z/H/sub x/ type were 
investigated. These compositions show greatly reduced dissociation 
and associatio: ae which subsequently may reduce the elec- 
trolysis unit and hydride storage vessel costs. (LK) 


29060 NMR studies of structure and diffusion in metal hydrides. 
Sean ashes, RC. Jr.; Attalla, A.; Tadlock, W.E. (Monsanto Research 

OR). Int. J. Hydrogen Energy; 1: No. 4, 421- 


Various pulse nuclear magnetic resonance (NMR) techniques 
have been used to determine the proton lineshapes and nuc 
relaxation times in metal hydrides. Analysis of the NMR data 
provide information on the nature of the lattice sites occupied by 
— and on the hydrogen diffusion parameters. The effects of 

ydrogen concentration and temperature on hydrogen diffusion in 
waiien hydride has been investigated. NMR measurements have 
also been performed on the two iron—titanium (FeTi) hydride 
phases. The implications of NMR studies on the general behavior of 
metal hydrides as hydrogen storage materials is briefly discussed. 


TRANSPORT 


29061 Submerged liquid hydrogen pump. Rival, J. (Centre 
d'Etudes Nucleaires, Grenoble, France). pp 231-234 of In Proceed- 
i of the sixth international cryogenic engineering conference. 

hn, K. (ed.). Guildford, Eng.; IPC and Technol- 
ogy Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

Basic elements for a rotating machine submerged in cryogenic 
fluid are studied. Rolling elements bearings are angular contact type 
and have bronze filled PTFE separators; they have many balls Z = 
15. The electric motor is 3-phases, asynchron, squirrel cage. The 
output power is 500 W at 300°K and 1200 W at 20°K. For these 

temperatures the iron-losses increase for 20%, but the efficiency 
reaches 90%. A pump may be built with these elements; the charac- 
teristics are given for liquid hydrogen. Other devices are ible 
(electric vanne, etc...) to be used in a close loop or a er line. 


— Hydrogen compatibility of structural materials for energy- 
related applications. Swisher, J.H. (Sandia Labs., Livermore, CA). 
558-577 of In Effect of hydro es on behavior of materials. 
Reese, A.W. (ed.). New York; Metallurgical Society of AIME 


(1976). 

‘From Conference on effects of h ree on behavior of 
materials; Moran, A USA (7 Sep 1 

See CONF-750925— 

Structural for vessels and H pipelines are 
discussed along with processes for producing H from water. The 
most difficult problems of those discussed are related to the design 
and construction of pressure vessels and pipelines for high pressure 
hydrogen. Because of the size of the facilities, quality control is 

it and low-cost materials must be used. In underground pipe- 
lines, the problems are compounded by possible corrosive attack 
leading to crack formation. In hydride storage vessels, the hydrogen 
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STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 296 
water t. progress report, ‘5—30 Jun 1976. 
digester, the process of biophotolysis, and product separation are 
discussed. The environmental and modifications ossible to 
technologies: Koppers-Totzek suspension gasification, U-GAS flui- 
dized-bed gasification, and Fluidized Steam-Iron Process. For com- 

GAS Process has been prepared. Nominal = capacities are 
250 billion Btu/day of product Overall t_ efficiencies for 
faction requirements are presented. _ a 
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pressures are sufficiently low that ordinary steels can be used as long 
as the design is conservative or special design features are incorpo- 
rated. In thermochemical hydrogen production processes, the com- 
bined effects of hydrogen and corrosive halogens need to be investi- 
gated. Combined effects of hydrogen, other gases, and abrasive 
solids are the main concern in coal conversion processes. In all 
applications, there does not appear to be a critical need for new alloy 
development to protect against hydrogen damage, although the 
development of lower cost a or alloys with better properties 
should not be discouraged. Also, commercially available alloys may 
avon for applications in ’ which hydrogen damage is not the 
y concern 


Hydrogen-induced slow crack growth of a plain carbon 
cyclic loading. Nelson, H.G. (Ames 
oe Center, Moffett Field, CA). pp 602-611 of In Effect of 
on behavior of materials. Thompson, A.W. (ed.). New 
Yorks letallurgical Society of AIME (1976). 
From Conference on effects of hydrogen on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 
See CONF-750925—. 
The compatibility of carbon steel 
containing small additions of HsS, H2O, 


react to an aggressive 
that the successful use of carbon steels for gaseous hydrogen service 
in intermediate length pipeline systems, where significant cyclic 
loading is not encountered, comes about through the inability of 
these steels to maintain a sharp crack tip. In an extended hydrogen 
system, w _— loading of many o system 

may be encountered, environmentally crack 
growth can be expected. The degree of enhancement will 

environment and the strength level and composition of the compo- 
nent materials. This study is continuing in an effort to more closely 
simulate the anticipated conditions of an extended gaseous hydrogen 
transport system. 


29064 of hydrogen in pipelines: 
NDE and material requirements. Thompson, ee Th B.; 

Thompson, D.O. (Rockwell International, Thousand Thompron, AW; pp 
612-622 of In Effect of hydrogen on behavior of materials. 

son, A.W. (ed.). New York; Metallurgical Society of AIME (1976). 

From Conference on effects of hydrogen on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

The role of nondestructive evaluation (NDE) of materials 
used in H pipelines and storage facilities is examined. NDE tech- 
niques are availabie which detect critical flaws in today’s natural gas 
lines, and which should have some success in hydrogen lines made of 
resistant materials. However, the critical flaws in a hy en line 
which is built of a steel whose toughness is significantly 
be a or which contains low-toughness defects such as weld 


ini disruption of service. Technology 
is available that would be capable of the more detailed inspection 
required for the smaller defects. However, the equipment might be 
ing to operate, and these costs must be 


29065 New method for slow crack growth testing in 

hydrogen. Saxton, H.J. (Sendin Laban Livermore, CA); West, A.J.; 

mpson, 

From Conference on effects of h 
5). 

Two 

'wo self-loaded toughness specimens, the environ- 
mental test ring (ETR) and the extended compact tension specimen 
ed to efficiently measure the resistance 
environments. In 

drogen up to 52 


on behavior of 


(HERF) 304L and 21- 
has shown the 
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MARKETING AND ECONOMICS 


M Albuq ). 7 of In Eff 
lexico, uerque). pp 3-17 ect of hy en on vior 
of materials. Thompson, A.W. (ed.). New York; Metallurgical Soci- 
ety of AIME (1976). 

materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

Economic factors dictating the rate of hydrogen use and its 
application are discussed. Hydrogen markets will continue to grow 
both in captive areas and in the merchant sector. As fossil fuels 
diminish, it is necessary to develop water-splitting processes to 
produce the necessary hydrogen. More important still is the devel- 
opment of synthetic fuel or fuels to overcome our shortages in 
gaseous and liquid fuels. Thermochemical methods of hy 
production appear to offer largely in the efficiency of 

research and development is still required before the _ 
a stage is reached. Major problems in separation methods and 
materials need to be solved to make these processes commercial. A 
major step should be undertaken by our prec in funding 
hydrogen production methods so that demonstration plants can be 
built inthe 1980's and commercilization may be possi by the year 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 30125, 30126, 30130, 30131, 
30201, 30202 


Hydrogen automotive fuel: production 
and delivery. J.B.; Donakowski, T.D. (Institute of Gas 
tl. (USA)). 1976. 9p. Inst. of Gas Tech., 


of the Society of Automotive Engineers on 
St. Louis, Missouri, United States of 
America (USA) (Jun 1970, heapest f hydrogen in the 
y's and c source of hy in 
United § States, steam-reformed natural gas, does not have attractive 
prospects in the far-term future. Amani procedures or processes 
therefore are in various phases of research and dev ages pe Hydro- 
can be uced by the electrolysis of water, production of 
— coal and water is under study. Thermochemical, 
tochemical, and biochemical procedures are being researched as 
-term routes to hydrogen. Feasibility studies indicate the possi- 
bility of long-distance transmission of hydrogen gas via 
Local distribution of hydrogen fuel presents a major problem that 
— investigation and development. Technically and economi- 


oil shale, are favored alternative automotive fuels for the mid-term 

future. 

system concept. ETA ona PT-67. 

Escher, W.J.D. and Development 


). Div. of T: 
tion) Sep 1978 Dep NTIS $6.75. 
need to move transportation off oil. 


transportation in ‘transi- 

San cmnaiioe energy” systems approach may be needed. A 
candidate "“Hydrogen-via-Electricity” (HVE), is described 
in terms of criteria for such a system, and also related to each of the 
near-term poten ‘or supporting a certain 

trucking, urban and intercity buses, and 


, ol jen’s potential as a vehicular fuel for 
33 of In Effect of hydrogen on behavior of 
A.W. ae. New York; Metallurgical 


Hydride storage and the potential of hi for vehicular 
opments in the field of hydrogen energy applications are 


possible a competitive hydrogen 


natural gas was investigated. From this preliminary investigation, it 
is indicated that if a sharp crack can be created and maintained, say 
by the presence of a cyclic load, a low-strength carbon steel will 
However, the strategic alternatives for creating a non-petroleum 
energy base for transportation are all long-term, extremely costly 
inc in the Ovi assessment Of a sys using ¢€ ig systems (hydrocarbon synfuels, electricity, hydrogen energy), each 
without embrittlement protection. In addition, it is evident that having technical and socio-economic limitations and constraints 
strong motivation exists to construct new facilities from steels with which will govern their relative contributions. To “preserve the 
improved resistance to hydrogen. 
SCICCLEU SYSULCIIS. 
transportation. 
0, UT). pp 18- 
Thompson, 
AIME (1976). 
crack initiation, Crack arres rai were behavior of 
reproduced for 4340 and Inconel 718 materials; Moran, Wyoming, USA (7 Sep 1975). ; 
growth resistance of high energy rate 
6-9 stainless steels was verified. The 
EXTCT to be the preferred specimen it requires less 
manding machining, inspection, and assembly procedures, and pro- 
duces crack arrest information. 
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with increased on imported crude oil. Even if'a hydro 


would begin to eliminate the enormous drain on our already-strained 
could then encompass fleet vehicles and 
and could have an eventual widespread usage. With 
dedicated research, and a national commitment, 


wil have a significant impact on this nation’s energy 


hydrogen 
economy. 


PROPERTIES 


REFER ALSO TO CITATION(S) 28319, 28784, 29062, 29063, 
29064, 30235, 30236, 30237, 30248, 30249, 30250, 30261, 30262, 
30263, 30264, 30265, 30266, 30267, 30268, 30269, 30270, 30271, 
at Fn 30274, 30275, 30276, 30277, 30278, 30279, 30301, 


29070 Effect of on behavior of materials. Thompson, 
A.W.; Bernstein, I.M. (eds.). New York; Metallurgical Society of 
AIME (1976). 717p. (CONF-750925—). 

From erence on effects of hydrogen on behavior of 
materials; Moran, an, Wyoming, USA (7 Sep 1975). 

Papers are presented concerning hydrogen for energy, effects 
of internal effects of environments, 
effects of ex hydrogen, hydrogen ydride-forming 
materials engineering applications, and Rae 2 en Thirty- 
six of the papers were individually abstracted. (JRD) 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 30912 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 28679 


HYDROCARBON FUELS 


29071 organic compounds from 

dioxide in land Bassham, J.A. (California Univ., 
SA). Lawrence Berkeley Lab.). Nov 1976. Contract W-7 

.- 18p. (CONF-761151—1). Dep. NTIS $3.50. 


rom Solar energy conversion seminar; 
United ‘States of America (USA) (15 Nov 1976). 


suggested is alfalfa as it can be harvested ten 


gs 
alt 
ete 


toba; Biomass Energy Institute “1973. 285p. (CONF-7305127—). 
From International biomass energy conference; W: 
Canada (13 May 1973). 
abstracts 


Separate 
presented. (JSR) 


were prepared for 11 of the 17 papers 


REFER ALSO TO CITATION(S) 28319, 28449, 30425, 30427, 
30430, 30432, 30437 


29073 (EPA—600/2-76-152a, pp 153-184) Detailed approach to 
the chemistry of ae combustion: 
Linden, NJ). Jun 1976. 


critical survey of rates and 
S. (Exxon Research and Engineering Co., 
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GA, USA G4 
Gof the stationary source combustion sympo 

sium. Volume 1 Fux 

The objective of this paper, 
proach to the chemistry of methane/air combustion, is threefold: @ 
to describe the approach itself, (2) to disseminate the results of 
kinetics evaluation, (3) to discuss applications and examples. The 
between NO/sub x/ formation bustion reactions under 
normal and combustion modification conditions. 


29074 (UCRL—52208) Biosolar synfuels for transportation. An- 
derson, C.J. (California Univ., Livermore (USA). Lawrence Liver- 
—_ eg 17 Jan 1977. Contract W-7405-ENG-48. 17p. Dep. 


ts a short review of biosolar sources of 
synthetic guid fucks for transportation. There are a vari- 


ety of ways to convert potentially large energy crops into fuels 
suitable for transportation use; e.g., liquid fuels such as methanol, 
ethanol, and pyrolytic oils. In addition, organic wastes are widely 
produced, and although they are still generally not considered a 
resource, there is little doubt that they will increasingly be recycled 
for their material and 7 value. Major technical, social, econom- 
ic, environmental, and political questions remain, and al the 
potential for biosolar transportation synfuels is large, it is still small 
compared to transportation energy demand. Because of their costs, 
early implementation of biosolar conversion schemes will likely not 
be in the area of transportation synfuels. 


Role of negative halogen ions in hydrocarbon flame inhibi- 

fon Spence, D McHale, E.T. (Argonne National Lab., IL). Com- 
24: No. 2, 211-215(Apr 1975). 

Using recent measurements of electron-molecule and ion- 


CF;Br as an example, it c found that neutral inhibition rates are 
more than two orders of magnitude larger than ionic inhibition rates. 
The calculations indicate that ionic inhibition plays a — role 
gil flames, irrespective of the species of halocarbon 


Study of a flame in the boundary layer on a porous flat 
Satoh, T. (Osaka Inst. of Tech.). Bull. JSME | (Jpn. 
Eng.): 18: No. 20, 612-618(Jun 1975). 
A two-dimensional flame i 


PREPARATION 
REFER ALSO TO CITATION(S) 28747 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 28280, 28281 


would be warranted to allow domestically-produced hydrogen to 
begin offsetting the large amount of imported crude oil. The first 
of to be urban mass 
molecule collision cross sections and rate constants, a calculation is 
made of the relative rates of neutral and ionic inhibition reactions 
when hydrocarbon flames are inhibited by halogenated hydrocar- 
air stream is treated. The positions of the beginning of the flame in 
PR ] both directions parallel and normal to the plate are considered to be 
one of the most important factors for the stabilization of such a 
flame. In order to justify the experimental results of the positions, an 
Fo analysis of both the mass balance at the flame sheet and the mass 
balance at the surface of the plate is briefly carried out by local 
similarity method and an experimental equation of an air stream- 
velocity. The influences of injection rate, mass flux of an air stream 
and the surface temperature of the plate on the positions are dis- 
cussed qualitatively. 2 refs. 
29077 Simplified underground methane mains calculation. Hil- 
enstock, D. Glueckauf-Forschungsh.; 36: No. 3, 110-113(Jun 1975). 
fin German). 
co Pressure drop and flow-through quantity in horizontal paral- 
lel pipelines were calculated and effects of depth on borehole depres- 
siou measured. Equations, tables, and diagrams show practical calcu- 
lation procedures. 
29078 Conversion of hydrocarbon oil to a synthetic natural gas. 
PROPERTIES Johnson, M.M. (to Phillips Petroleum Co.). US Patent 3,844,734. 29 
Oct 1974. vp. 
Phillips Petroleum Co. converts crude oil or gas oil to feed- 
by a process which is self-sustaining in hydrogen and produces the 
steam requirement for the Synnat process from the heat yield of 
regenerating coke deposited on the cracking catalyst. Crude oil is 
cracked in the presence of a “used” high-metal-content catalyst at 
temperatures of 900° to 1100°F to maximize the yield of Ci2 and 
lighter products. These products are cooled to condense the Ci2 and 
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boiling products. The and vapors in the products after 
Seelfarieaties are cooled to form a liquid condensate and a hydro- 
-rich stream, part of which is used for the catalytic 
ydrodesulfurization. The other portion of the hydrogen-rich steam 


with the liquid products is to the SNG-producing operation. 


29079 Method of producing gases rich in methane. Joern, E. (to 
Halder Topsoee A/S). German(FRG) Patent 2,549,439/A/. 13 May 


1976. German). 
waa) figs; 1 tab. Available from Dt. Patentamt, Muenchen 


The device refers to a method of producing a highly methan- 
eous gas by methanation. According to the device, carbon oxides 
and oxygen are formed to methane in the presence of a catalyst. The 
device especially refers to a method of methanation of a gas with a 
high concentration of carbon oxides. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 29057, 30627 


29080 (DSE/3729—1) Systems study of fuels from grains and 
grasses. yo ag July—October 1976. Benson, W.; 
Allen, A.; Athey, R.; McElroy, A. 


(Mi Research Inst., Kansas 
City, City, Mo, ( (USA}). 15 Nov 1976. Contract E(29-2)-3729. 70p. Dep. 
NTIS 


The specific objectives of the pro are to determine on a 
geographic basis the current and potential USA production capabili- 
conversion form preliminary technical and 
economic feasibility ae ating results obtained to date on bio- 
mass production, conversion processes, and data management are 
(JSR) 


(ERDA—76-137) Fuels from Biomass program: program 
and project status. (Energy Research and Development Administra- 
tion, D.C. (USA). Div. of Solar Energy). Nov 1976. 
47p. . NTIS $4.00. 
Fuels from Biomass Program, of the Division of 
Solar Energy, Energy Research and Development Administration 
(ERDA), supports projects dealing with the production of biomass 
and its conversion to clean fuels. Systems studies are underway to 
inventory biomass resources, estimate production costs, and identify 
and evaluate conversion processes studies will also assess 
impacts on food production, hea environment, and society. Research 
contracts to develop processes for converting biomass to fuel have 
been awarded and the best sources of biomass and best conversion 
technologies for intensive develo t will be identified in the 
coming year. An experimental were yy Racnin Albany, Oregon is nearly 
completed. Its mission is scale-up of of Mines process for 
converting wood wastes to fuel oil. 
29082 (NP—21215) Anaerobic of livestock wastes to 
produce methane. 1946—June 1975: a with abstracts. 
Shadduck, G.; Moore, J.A. (Minnesota Univ., St. Paul (USA)). Dec 
1975. 109p. Univ. of Minnesota, St. Paul $2.00. 
416 citations on the anaerobic digestion of livestock wastes 
are compiled from the literature betwen 1946 and June 1975. In 
there are citations the of digest estion of 
cellulosic materials fertilizing ities oF ester effluent. A 
tabular summary “7 pertaining to continu- 
ous-feed pn (SR) 


29083 (NP—21438) Overseas research on the biological 
tion of fuels. Report No. 2. Updegraff, D.M. (New Zealand Ener; 
Research and Development Committee, Auckland). Feb 1975. 
Dep. NTIS (US Sales Only) $3.50. 

The research projects visited in a travel made to obtain 
technical information on the production of fuels by the fermentation 
of vegetable matter and organic wastes are tabulated. On the basis of 
the information gathered it is recommended that New Zealand 
ose) sponsor research on the biosynthesis of ethanol and methane. 


29084 Oil or or gas from agricultural wastes. Crentz, W.L. pp X.1- 
+ of In International biomass energy conference. Winnipeg, 
rom Interna 
Con 
See CONF-7305127—. 

The Bureau of Mines of the U. S. Department of the Interior 
is exploring three processes for conv agricultural 
wastes into low-sulfur synthetic fuels. first process converts 
organic solid wastes to oil by treatment with carbon monoxide and 
steam under pressure at elevated temperatures. The net yield of low- 
sulfur liquid fuel from this source is about 1.3 barrels per ton of dry 
organic waste. This oil product gan be readily stored, 
and burned cleanly to provide energy. A second process is direct 
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The 

the residual char from the hydro; " 

heating of matter in the absence of air at atmospheric pressure. 

process pi produces gas, oil and solids, all of which are combustible 
without polluting the environment. Depending upon the feed, ap- 
proximately 90 percent or more of the energy in the feed can be 
recovered as low-sulfur fuels that can be burned by known methods. 
All three processes have been demonstrated by laboratory batch 
experiments and some continuous unit operations. Larger scale con- 
tinuous pilot plants are needed to reveal and remedy engineering 
uncertainties, and to more firmly determine the economics that are 


presently only preliminary but encouraging. 


29085 Processing organic solids by anaerobic fermentation. 
Pfeffer, J. (Univ. of Illinois, 1-XII.36 of In Interna- 
tional biomass energy conf Manitoba; Biomass 
Energy Inst. (1973). 

From International biomass energy conference; Winnipeg, 
Canada ie May 1973). 

See CONF-7305127—. 

A laboratory study on the production of methane by the 
anaerobic digestion of municipal wastes showed the technical feasi- 
bility of the process. A computer analysis of the cost factors of the 
process indicated its economic feasibility. (JSR) 


29086 Energy recovery from livestock waste. Sparling, A.B. 
(Univ. of Manitoba, PP XIII. 1-XIII.10 of In International 
biomass Manitoba; Biomass 


Inst. 


rom International biomass energy conference; Winnipeg, 
May 1973). 
See CONF-7305127—. 
The feasibility of g methane by the anaerobic deges- 
tion of livestock wastes climatic conditions was 
established. It was also proven that once a digestor is placed in 


Production and use of methane from animal wastes in 
Taiwan. Po, C. (National Taiwan Univ., Taipei). pp XVI.1-XVI.16 
of In International biomass energy conference. Winnipeg, Manitoba; 


See CONF-7305127—. 

The design and the procedures for two anaerobic 
digestors in common use on 
In addition, 

roduction of chlorella on and digestor sludge as a 
pod lementary animal feed is described. (JSR) 


29088 Methane production from refuse. Rasch, R. Chem.-Ing.- 
Tech.; 49: No. 1, 25-30(Jan 1977). Se 
Both the biol 


wet organic refuse in closed heated containers. Thermal processes 
for methane production are still under development, and will prob- 


line gas. Feldmann, H.F. (to Syngas 
4,005,994. 1 Feb 1977. Filed date 22 Dec 1975. 12p. 

Solid waste is fed to a confined zone under pressure and 
contracted with hydrogen containing gas. Partial conversion of the 
solid waste to methane occurs and the methane containing gas 
mixture is removed from the confined zone; it is subsequently 

i and methanated so as to be a replacement for natural gas. 
remainder of the solid waste irom the confined 


water 
gas 


drawn from the reaction chamber and serves as the hydrogen feed 

on ee ee Between the two zones, metal and 
from the char by virtue of their much 


REFER ALSO TO CITATION(S) 30201 


2984 
GSR) of any livestock operator is necessary for successful operation. 
From International biomass 
refuse yield methane. Methane formation proceeds in uncontrolled 
manner in the refuse tip, and the recovery of methane is therefore 
incomplete. Methane can be generated by biological degradation of 
est Only in §| Cases. ge je in gas 
production from refuse will be restricted by inadequate supplies of 
than the carbonaceous char by entrainment of the char in a jet of 
steam. 15 claims, 2 figures. 
ALCOHOL FUELS 
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PROPERTIES 
REFER ALSO TO CITATION(S) 29074, 30438 


29090 Benedict—Webb—Rubin parameters for ethanol. Gomez- 

Nieto, M.; Thodos, G. (Northwestern Univ., Evanston, IL). Can. J. 
Chem. Eng.; 54: No. 5, 438-440(Oct 1976). 

tal PVT measurements available in the literature 

for ethanol have been utilized to establish the BWR parameters for 

this substance using a nonlinear regression analysis involving 300 

tal points for reduced densities up to tho/sub R/ = 1.80. 

luce pressures for these 300 points, 


BWR equation of state could well be extended in application to 
include other oxygenated organic compounds receiving 

interest in the currently changing energy emphasis. 

CHEMICAL SYNTHESIS 


REFER ALSO TO CITATION(S) 29631 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 29081, 29083 


PROPERTIES 


29091 Ionization of aqueous ammonia to 300°C in wi 
Hitch, B.F.; Mesmer, R.E. (Oak Ridge National Lab KON 
Solution Chem.; 5: No. 10, 667-680(Oct 1976). 

A potentiometric technique using a hydrogen electrode con- 


centration cell with flowing solutions was employed to study the 

ionization of ammonia over the temperature range 50 to 295°C in 
KCl media from 0.04 to 3.3 m. The isothermal pressure coefficient of 
the ionization reaction was obtained at pressures up 0 100 bars and 
temperatures t0 250°C in these same media, and was found to vary 


ware root of the ionic strength within the tal 
error. Smoothing functions have been presented which also fit 
selected published data on the ammonia ionization reaction with a 
standard error of fit of 1.8 times the assigned uncertainties. ties. Thermo- 

temperatures, saturation vapor 

limit is given for the association quotients of FIC! at 300°C in 3 m 
KCI based on these data. 


PREPARATION 


29092 Investigation into iron-molybdenum catalysts for ammonia 
M.V.; L.A.; Drel, 


SSR ‘tl. Khim. Zh 41: No. 8, 818-821 1975). 
hin, Zh; No.8 197 


Russian). 


Mass. (USA)). Jul 1975. Contract EPA-68-01- 
. NTIS (US Sales Only). 


y 
stances it is feasible for Federally owned boilers to use solid waste as 
a supplementary fuel. The study provides the data necessary to write 
a guideline to aid operators of Federally owned boilers in 
their systems to use solid waste as a supplementary fuel. The study 
examines industrial sized boilers, the modifications necessary, the 
solid waste preparation required, and system economics. (GRA) 


29095 Quebec region chooses incineration. Aubin, H. (Commun- 
aute Urbaine de Que). Ingenieur (Montreal); 61: No. 307, 3-9(May- 

of municipal facilities completed in 1975, includ- 


Mater. Performance; 13: No. 5, 16- 


A study was made of the effect of refuse composition on 
fireside corrosion of steel heat recovery tubes associated with mu- 
nicipal refuse incinerators. The results obtained show that the sulfur 
and chlorine contents of refuse have significant effects on the corro- 
sion of metal surfaces exposed to hot combustion products. Corro- 
sion was accelerated when the chloride content of the refuse in- 

increased. The amounts of inorganic chloride or sulfate formed in 
the tube deposits and in the fly ash were found to be proportional to 
the amounts of chlorine or sulfur in the refuse. It is concluded that, 
pe control of _— composition by additives and/or selection 

mixture, the corrosion rates for several of the materials 
metal temperatures do not exceed 800 F and that the furnace-gas 
temperature does not exceed 1450 F. 


LIQUID WASTE FUELS 
REFER ALSO TO CITATION(S) 28454 
HYDRO ENERGY 


REFER ALSO TO CITATION(S) 29933 


RESOURCES AND AVAILABILITY 


29097 Role of 
future electricity demand. 
chi); 3-21(1976). 


in meeting Pakistan's 
.; Tariq, M.M. Nucleus (Kara- 


and certain characteristics 

oe. The role of hydro in the projected electricity 

pa nn rising fossil fuel prices. Pumped-storage schemes are 

examined in conjunction with spare nuc ~alaide oe 

tion for improving the capacity factors of fe woe 


Ronbun Hokokushu; No. 240, 129° 136(Aug 

The authors stress that the observations of 
actual dams are basic matter to develop the reasonab! mote | 
ee eee deals with the results of the 
observations of on the Goma. 6 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 29868 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 29406 


as HYDRO ENERGY 2985 
D.), Inc., 
2951. 25 
With an average de or 2. Pp vapor pressure 
behavior between the normal boili int and the critical point 
wih an average deviation of 0919. this eatment applied fas the 
29096 Fireside corrosion in municipal incinerators versus refuse 
composition. Vaughan, D.A.; 
Mem Inst, Columbus, Ohio). 
24(May 1975). 
g. Chem. Previous estimates of hydroelectric potential in the country 
ied. The highest ivity specific 
t uctivity surface were in 
samples wi 100% Mo. In reduced samples iron exists in the 
form of metal while molybdenum is in Mo.N. Each phase, Fe and 
Mou, is catalytically active, coactivation taking place in the mixed 
samples. The data obtained manifest a perspectiveness of further 
investigating the catalytic properties of iron-molybdenum system in 
the ammonia synthesis. 
SOLID WASTE FUELS SITE GEOLOGY AND METEOROLOGY 
REFER ALSO TO CITATION(S) 28454, 30624, 30625 20096 __Dynamic_propertics of the Ainono earth dam and_ the 
29093 (NP—21448) Feasibility of generating electricity in the 
State of Vermont using wood as a fuel: a study. Final report, August 
1975. Rich, J.P.; Bauer, P.H. (J.P.R. Associates, Inc., Stowe, Vt. 
(USA)). 22 ~~ 1976. 132p. Northeast Forest Experiment Station, 
Upper Darby, PA. 
On the basis of a feasibility study that included a consider- 
curement and its economics, electrical a, technology, it 
was concluded that the use of wood as fuel in Vermont merits 
additional research although the concept is not yet economically 
competitive. The construction of a pilot plant is strongly recom- 
mended to prove the technical feasibility and pinpoint research 
needs. (JSR) 
ment of fuels produced from solid wastes. Final report. (Little (Arthur 
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SOLAR ENERGY 
REFER ALSO TO CITATION(S) 29936, 30002, 30030 


RESOURCES AND AVAILABILITY 


29099 Current status and future plans for NBS radiometric 
source standards. Kostkowski, H.J. Washington, DC; National 
of Standards (1975). vp. 

From 8. conference on space simulation; Silver Spring, MD, 
USA (3 Nov 1975). 

There are over ten NBS radiometric source standards cur 
rently available or under development that might ight be of interest for 
solar measurements or for remote sensing of earth. In addition 
there are several very stable sources used in establishing these 
star:Jards that have not been widely used outside NBS but may be 
very useful for some of these applications. The standards and sources 
are classified and rene ot lly in terms of the radiometric quantities 
— represent—spectral radiance, spectral irradiance, and irradi- 


HEAT STORAGE AND REJECTION 


29100 (COO—2858-1) Cooling subsystem design in CSU solar 
house III. Ward, D.S.; Uesaki, T.; Loef, G.O.G. (Colorado State 
Univ., Fort Collins (USA). ). Solar Ener, pe Lab.). Aug 
1976. EY-76-S-02-2858. 23p. as) -760842—20). Dep. 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.,; Winnipeg, Manitoba, Canada (15 Aug 1976). 

The use of cool storage in conjunction with lithium bromide 
absorption chillers allows for improved operating conditions of the 
cooling subsystem. Significant performance ee in the ab- 
sorption cooling capacity is e tt whenever chiller cycles are 
on and off during periods of low cooling demand. The capability of 
providing storage for the chiller output prevents short-term cycli 
of the absorption machine and significantly improves the 
— ient of ormance of the cooling subsystem. Cool 

e can also be utilized to allow for a lower cooling capacity of 

rption unit (lower tonnage), without decreasing the ability of 
de g demands of the building. The size 
of cool storage can, in fact, be optimized by evaluating the ability of 
the cool storage component to prevent cycling of the absorption 
machine and in meeting the cooling demands on a smaller tonnage 
chiller. 


29101 Thermoelastic analysis of solar window of a vacuum cham- 

ber. Amba-Rao, C.L.; Soni, S.R. Washington, DC; National Bureau 

ulation; Silver Spring, MD, 

erence on space sim’ ver 

USA Nov 1975). 
has been noted during space simulation test programs 

solar intensity increases. The high intensity levels cause very 

center to edge temperature differences. The stresses produced 

this thermal gradient combined ‘with t the atmospheric — = pe 

studied within the framework of classical — 

ing the window as a three dimensional medium. IM) 


29102 Particulate and solar radiation stable coating for space- 
craft. Slemp, W.S. (to National Aeronautics and Space Administra- 
tion). US Patent 4,008,348. 15 Feb 1977. Filed date 16 May 1975. 4p. 
, A laminate thermal control coating for spacecraft comprising 
pb layer of solar-radiation stable film a layer of particulate-radiation 

stable film applied to the upper surface of the solar-radiation stable 
film, and a layer of reflecting material applied to the lower surface of 
the solar-radiation stable film is studi coating experiences no 
increase in solar radiation absorptance (the proportion of radiant 
energy absorbed) upon exposure to ular or solar radiation as 
the particulate radiation is substantially absorbed in the ulate- 
radiation stable layer and the solar radiation partially by 
the particulate-radiation stable layer is transmitted by the solar- 
radiation stable film to the reflecting material which m 8 it back 
through the laminate and into space. 6 claims, 3 figures. 


SITE GEOLOGY AND METEOROLOGY 


29103 oe Regional variations of solar radiation with 
solar energy system design, user's manual. ~~ 
M.A.; Ball, oT (Center for the Environment and Man, Inc., Hart- 
ford, Conn. (USA)). Jul 1976. Contract NSF-AER75-14536. 60p. 
(CEM—4185-550b). NTIS. 
This report briefly summarizes some of the statistics — 
ed for solar radiation and temperature in various regions wae S. 
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Derived data consisting of hourly values of total and direct-beam 
solar radiation, temperature, dew point, wind speed, wind direction, 
and infrared radiation are stored on magnetic tape for use in the 
design and analysis of solar heating (cooling) systems. The radiation 
dune a are derived from surface meteorolo observations using a 
radiation model deve! and v at The Center for the 
Environment and Man, Inc. (CEM) over the past twelve years. The 
derivation procedure cunieen data for nearly 50 stations in twelve 
insolation respectively. These data are consistent with a 
simulation models of transient solar energy systems--e.g. niver- 
sity of Wisconsin’s TRNSYS. The data developed in Chis study are 
useful for the calculation of heating-cooling load ——— the 
calculation of solar energy system performance and the optimization 
of various components of solar energy systems. 


29104 (PB—259379) Regional variations of solar radiation with 
application to solar energy system design, final report. Atwater, M.A.; 
Bal, J.T. (Center for the Environment and Man, Inc., Hartford, 
Conn. (USA)). Jul 1976. Contract NSF-AER75-14536. 127p. 
(CEM—4185-550a). NTIS. 

Numerical modeling of solar radiation data has been under- 
taken to compute hourly values of solar radiation and other = 
logical elements (temperature, dew point, wind direction, wind 

tan regions for a two-year period, 1971-1972. Intra- and inter- 
regional variations of total solar radiation were analyzed. 


29105 Relation between insolation and climatological variables. I. 
Analysis of insolation patterns at Fort Worth, Texas. Rapp, D. (Univ. 
of Texas, Dallas); Hoffman, A.A.J. Energy Convers.; 16: No. 1-2, 1- 


The design of systems of cubes 
alternate energy source necessitates reasonab! es tp 
pected insolation in any region of interest. Chonaslegied data on 
sky cover and visibility are routinely available in most areas, but 
good insolation data are not. From a study of the relation between 
climatological data and isolation data at Fort Worth, Texas, a table 
has been devised that can be used to estimate insolation from 
observed sky cover and visibility. A detailed description of insola- 
tion at Fort Worth is given. This correlation will allow designers of 
solar energy — to estimate insolation in other southwestern 
h climatological data are available. 


ECONOMICS 
REFER ALSO TO CITATION(S) 29136, 29152 


29106 Potential of solar energy. Kauer, E.; Thalhammer, T. 
Aachen). 25: No. 3, 162- 
Solar energy is one of the most promising energy sources. 
Various methods are discussed which can be technically conceived 
for solar energy conversion. Their realization first of all, on 
economic criteria. Large-scale energy production, whether by pho- 
tovoltaic cells or by 
remote in the foreseeable future. Photo conversion to low- 
grade heat is the only method which is already promising for the 
consumption in the domestic 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 30912 


SOLAR ENERGY CONVERSION 


29107 Methods for storage of solar energy by chemical processes. 
Blaesser, G. Waerme; 81: No. 6, 113-117(Dec 1975). (In German). 
Different methods for conversion of solar 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 28409, 29140, 29194 


hardened solar array technology. Final project report 15 Jan 1972—15 
Apr 1973. Green, J.M. (Air Force Aero- Lab., Wright- 
Patterson AFB, Ohio (USA)). Mar 1974. . (AFAPL-TR—73- 
106). NTIS (US Sales Only). 


tochemical conversion, photosynthesis, and conversion into chemi- 
cal energy are studied. Conclusions about the potential of storing 
solar energy are summarized. 


On 2 September 1972, the Navy launched a navigational 


quarterly report, 
30, 1976. Hop kins, RH. Davis, J.R.; Rai-Choud- 
hury, P.; McHugh J. Cormick, J.R. (Dow Cor- 
ay (USA)). 1976. Contract NAS-7-100- 


954331. 78p. Dep Nis 

quarier we have completed the growth of all 
cosmmbengind Czochralski and silicon dendritic web 
The chemical analysis of all the Czochralski ingots is also finished. 
Preliminary mass spectroscopic evaluation of metal-doped web sam- 
ples grown at 1.3 cm/min indicates that the effective distribution 
anticipated. For chromium the increase is almost rm a5 


ingots uring 
on thy oun of 
impurity combinations Zr/Ti, Cr. 
of ingots containing only Ti, the "Za/Ti sam 
cell efficiency, » about 26% of 

Cr/Cu/Ni samples show efficiencies of 
efficiency reflecting the small effects of Cu and Ni on 
mance and the stronger effect of Cr. 


29110 (ERDA/JPL/954372—16/3) 
growth. Annual report. H. 
Kenty, J.L.; Moudy, L.A.; 
International 


(USA). 
ey 1 Oct 1976. Contract NAS-7-100-954372. 163p. Dep. NTIS 


The formal objective of the contract is development of CVD 
areas of Si sheet on inexpensive 
substrate materials, with aon suitable for 


ymer summarizes properties binary 
| as the modifications to the purification apparatus is ibed. 
‘agement on as 
in 


-Sigoyer, California Univ., 
Berkeley Lab). Dec Dec 1976. ma Unt USA}. 


29113 Cadmium sulfide solar cells (cita- 


(Nati - 
(USA)). Nov 1976. 227p. NTIS, PC NO1/MF NO1. 
S/PS—15/693 and NTIS/PS—75/089. See 


and 
(This updated bibhogrephy coatsins 222 aberretts, 61 of which 
are new entries to the previous edition.) 


29114 (NTIS/PS—76/0930) Cadmium sulfide solar cells (cita- 
tions from the Engineering Index data base). Report for 1970—Sep 
1976. Smith, M.F. (National Technical Information Service, Spring- 
field, Va. (USA)). Nov 1976. 102p. NTIS, PC NO1/MF N01. 

See also NTIS/PS—76/0929. 


i ects, protec- 
tive coatings, and arrays are included. (Contains 97 abstracts) 


29115 (PB—258949) Silicon thin film crystallization and solar 
cell fabrication. progress report No. 1, Mar—May 1976. 
i .R.; y, T.P.; Benkiki, M. (Simulation nor 
ics, Burlington, ass. (USA)). Jun 1976. Contract N! 
AER76-06096. 36p. NTIS, "PC A0/MF =". 
In order to dev 


structure. During the first three months of this program, effort has 
concerned initial preparations for film deposition, tion, recrystallization, 
characterization. ition is now routine. Feasibility of sever- 
has been demonstrated. Transfer 


environments. 
querque, NM). of In Electrochemical 
Electrochemical Society (1975) 
rom Society spring meeting; Toronto, 
Canada (11 May 1975). 


The application of a numerical semiconductor device analysis 

code to the study and design optimization of silicon solar 

cells in multi-sun, high-temperature environments is discussed. The 
device analysis code provides detailed solutions of the carrier trans- 
port problem in the solar cell without limiting assumptions or 


electron-pair generation rate, 
which are not possible with analytical approaches. 


29117 Numerical analysis of back-surface-field silicon solar cells. 
Fossum, J.G. (Sandia Labs., Albuquerque, NM). pp 339-342 of In 
Se ics Engineers, Inc. (1975). 

rom International electronic devices meeting; Washington, 
DC, USA Dee 1975). 

A en semiconductor device analysis computer code has 
been to numerically simulate back-surface-field silicon solar 
cells. The insight afforded by the one-dimensional solutions of carri- 
er transport in these cells has enabled the identification of pertinent 
physics describing the operation of these devices. With this analyt- 
ical knowledge, discussions concerning the essential properties of an 
effective BSF solar cell are presented. The practicality of using 
silicon BSF cells for terrestrial applications, specifically in high- 
ae ae environments, is examined through the use 
of the device analysis code. The results of this study suggest that the 
highest-efficiency, most economical solar cells of the future may 
well be high-resistivity back-surface-fiel~ silicon cells. 


29118 Possibilities of the use of solar energy for generating 
electricity for terrestrial use. Perez, E.J. R Row. Bieonetee. : 61: No. 3, 


The possibilities of utilizing solar energy are discussed, fol- 
lowed by some details of photoelectric transforming devices avail- 
prod} ferry The economics of various solar cells are 


energy. 
29119 Physics of 
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power source consisting of four experimental hardened solar panel 
segments. Another one of the experiments on board the spacecraft is 
a set of six solar cell modules designated the Environmental Survey Citations from Federally-funded research cover cadmium sul- 
Panel (ESP). This report will describe the pre-flight tests that were fide solar cell theory, design, development, fabrication and degrada- 
conducted on the solar power experiments, the results of those tests, 
and the flight data that are available. (GRA) 
29109 (ERDA/JPL/954331—76/4) Silicon materials task of the 
Worldwide research on cadmium sulfide solar cell design, 
development, fabrication, heterojunctions, doping and a 
DELWEEN SOlar Cé DeTIOrmManct ind F ippcars Valid O 
all processed wafers except those containing Ti which give lower 
cell efficiency than would be predicted on the basis of lifetime alone. 
Solar _cell_measurements were completed in all but a few of the silicon solar cell, approaches to fabrication of thin film cells on large 
now —_ area glass sheet substrates are being examined. The program involves 
“tty study of recrystallization techniques and investigation of methods for 
Mens ssaaaiie low cost, effective utilization of recrystallized films in a solar cell 
. The Cr/Ni 
of baseline 
cell perfor- 
technique using electrostatic bonding has been achieved. 
by 
minimum-cost processing, uction ing properties 
with amy fick th Mang roximations. ¢ numerical nature of the ysis permits “exact 
tion. (WDM). a clanlations of built-in electric fields, the spatially dependent hole- 
29111 (ERDA/JPL/954442—77/1) Semiconductor grade, solar 
silicon purification project. Technical quarterly report No. 4, October 
1, 1976—December 31, 1976. Ingle, W.M. (Motorola, Inc., Phoenix, 
Ariz. (USA). Semiconductor Group). 7 Jan 1977. Contract NAS-7- 
100-954442. 40p. Dep. NTIS $4.00. 
An investigation was undertaken to examine the potential for 
a three-step SiF2 transport purification process. The process involves 
reacting low cost metallurgical grade with silicon with SiF, to yield 
SiF2 gas which is condensed to form the oa. The polymer is 
heated to above 500°C to yield silicon, SiF, and higher Si—F 
Suriac On tix inmaiysis COMPOSIU 
oe samples are presented. Finally, the results of an economic 
is. 
GaAs has been deposited on substrate materials by chemical 
vapor deposition from trimethyl > ind solar enerey Sresent Nor at ai comparable Nucied) 
carrier gas. The microstructural and electrical properties of the 
were studied to determine the effects of the different substrate pe 
materials on film and interfacial properties. Of particular interest semiconductor devices. Prew, B.A. Phys. Bull. 
were the grain size and growth morphology of GaAs crystallites, the (London); 26: ae | 1975). ; 
interfacial reaction products formed between the GaAs and the The properties of semiconductors which make them impor- 
metal during a and the resulting electrical contact resistance tant in the electronic devices industry, and how these properties are 
between the and metal. controlled by doping, are described. The physics and applications of 


power estimates of 316,000 kW or 156,000 kW/km? Determination 
of the accuracy of these estimates awaits the drilling of production 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 29348, 29351, 31265, 31266 


29239 Mathematical modeling of geothermal systems. Faust, 
a Mercer, J.W. (Geological Survey, Reston, VA). Am 1635-1641 
In Proceedings of the second United Nations symposium on the 
Seiad ws of eothermal resources. Vol. 3. , CA; 
Univ. of California (1976). 
From 2. United Nations 
use of resources; San 
May 1975). 
See CONF-750525—P3. 


, helps determine optimum management techniques, and 
a of reservoir geometry, boundary condi- 


porous 
equations in which the depen pressure 
enthalpy. These equations include the effects pe Be 
are po <n to both hot-water and vapor-dominated geothermal 
uations are solved by a numerical method that 
pe ay a erkin-finite element ximation in space and 
finite-difference approximation in time. This method yields results 
which compare favorably with an analytical solution for the one- 
dimensional steady vertical flow of hot water in a porous medium. 
Simulations of more realistic nypothetical problems involving tran- 
sient, two-phase, two-dimensional (ho: — flow suggest that this 


29240 Transport of 
Pritchett, J.W.; Brownell, D.H. Jr. (Systems, Science and 


gy 
illustrative — simulating cold 
core saturated with hot water, and @) production of hot water 


g pressurized hot water are 
Compara of theoretical preictons with experiment shows 
good agreement. Some p two-dimensional calculations for 
a hypothetical hydrothermal reservoir are also 


May 1975). 
See CONF-750525—P3. 


peodiction 
and qualitatively. A calculation is made for the 

upflow in a model fault zone. It is shown that 
eae horizontal cross-sectional area of 


Method to determine 
Spothermal fields: Kaviskopia, 


ERA VOL. 2, NO. 12 


Askara). pp 1713-1714 of In Procesdings of the second Usited 
Nations symposium on the development and use of geothermal 
Berkeley, CA; Univ. 
From 2. United Nations s ium on the development and 
= a rancisco, California, USA (20 
May 1975). 
See CONF-750525—P3. 


fields 
is possible only 


oir - 
is suggested. From h the the following 

tion can be derived: (0.81 rho/sub [t + 21. jtho/ 
sub r/(k)] - 21.54 where = porosity of the 

be determined from the 


reaching surface. Furthermore, with the f 
tion, phi? = 0.81 . rho/sub t/ 21 sub r/ 
(k) when the reservoir is known, the porosity of 
the reservoir can The two derived formulas are very 


29243 Multiphase multidimensional simulation of geothermal res- 
out Lasseter, T.J. (Geonuclear Nobel Paso, Paris); Witherspoon, 
-A.; Lippmann, M.J. pp 1715-1723 of In Proceedings of the second 
on te tt and use of geother- 
resources. oe; CA; Univ. of California (1976). 


May 1 
See ‘CONF-750525—P3. 


solving 


of 


29244 Finite difference models for temperature transients in flow- 
ing boreholes. Lowell, R.P. ee. Se Atlanta); Bod- 
varsson, G. pp 1733-1735 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
Berkeley, of California (1976). 

From 2. United Nations 
of resources; San 


1975). 
See CONF-750525—P3. 


temperature transien' i 
unit temperature change in the fluid entering the base of 
hole, the finite difference results agree well with the results obtained 


USA 
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the possible power output in kilowatts for the given area may be 
calculated by an estimation technique that is described. The applica- 
tion of this estimation — to the west Kirishima field leads to 
wells. 
reservoir temperatures. Experience shows that the application of this 
ee method often gives different and widely variable values of tempera- 
(k) = resistivity of the reservoir, which can be determined by 
resistivity measurement in the field; rho/sub t/(k) = resistivity of the 
hot water at tem which can be determined from the hot 
Si - - - 
able ener, 
aids in 
tions, and 
Nathemaucal metod of modeling geo’ Oirs 
has been developed using a computer Pepe called SHAFT 
(Simultaneous Heat and Fluid Transport). This program numerically 
solves the coupled equations describing the simultaneous transport of 
mass and energy by a one- or two-phase fluid in porous media for 
SK; or steady-state systems in one, three dimensions. 
tae verning equations are set up in terms of two expressions, one 
BP 8S O for two unknowns, density and internal energy, as a function 
Nations symposium on the development and use of geothermal and position within the system. Details of the development of 
3 CA; Univ. of Calif are presented. Two examples of the 
rom 2. United Nations symposium on evelopment thermal reservoi in- 
use of resources; San California, USA (20 to 
May 1975). 
See CONF-750525—P3. 
The governing ——_ and a method of solution for two- 
phase (liquid water and water vapor) flow in porous media are 
discussed. The theoretical model is applied to study transport of 
a 
y 
In a flowing — borehole, en in the temperature 
temperature of the fluid at the top of ihe borehole. Theoretical 
id at top o : i 
29241 Heat and mass transfer in models of undeveloped geother- calculations of thermal transients in flowing boreholes have been 
mal fields. Kassoy, D.R. (Univ. of Colorado, Boulder). pp 1707-1711 made by solving the heat transfer problem the method of finite 
of In Proceedings of the second United Nations symposium on the 
pe am and use of geothermal resources. Berkeley, CA; Univ. 
of California (1976). 
From 2. United Nations ag eer on the development and y 0 inversion ©} solu m 
use of geothermal resources; San Francisco, California, USA (20 of to 
. — . . a typical producing geothermal bore a flow rate perturbation 
A brief summary is given of the nondimensional equations less than 1 it can give rise to a temperature transient which 
and relevant parameters to be used for describing convection nl may be scaly demwved with present instrumentation. In boreholes 
cesses in the geothermal setting. Characteristic estimates of flow of the order of 1 km deep and with a flow rate of the order of 1 kg/ 
rates and pressure variation (beyond the hydrostatic value) are sec, a flow perturbation of 1 part in 10° can give rise to an 
given. It is shown that the complete equation system can be reduced observable temperature variation. Temperature transients due to 
in complexity by neglecting terms which describe physically insig- inlet temperature variations may provide information about thermal 
nificant effects. The resulting equations are used to consider the conditions within a reservoir, whereas transients due to a perturba- 
onset of convection in a horizontal saturated Fem slab when a tion of the flow rate may provide information about the connectivity 
realistic model of viscosity variation is used. It is shown end 
titativ 
wane ad 29245 Study of the effects of various reservoir parameters on the 
ropriate Mosse, RA 1773 1779 of in of tes 
® kg/day Bakersfield, CA); Morse, R.A. pp 1773-1779 of In Proceedings of the 
oy os second United Nations symposium on the development and use of 
geothermal resources. Berkeley, CA; Univ. of California (197 
i in use of —— resources; San Francisco, California, 
Enstitusu, May 1975). 
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See CONF-750525—P3. 
The effect of production rate of the ultimate heat 
ied for three. geotherm i conditions: finite fluid. co 


Hi 
Sake 


ii 
nie 


RES 


by condection or oss Seid sockange ia 

to support the required water (steam) 
the of the project without addition- 


ment and use of resources. Vol 
of California (1976). 
of geothermal San California, USA (20 
use resources; rancisco, 
May 1975) 
See CONF-750525—P2. 


significan 
temperature of large volumes of rock formations and thereby in- 
duces substantial volume strain due to thermal contraction. 


hydrological effects a result from the temperature 

sections of geothermal systems. 

29247 Numerical simulation of fluid flow and energy transport in 


liquid- and vapor-dominated hydrothermal systems. Faust, C.R. Uni- 
State Univ. (1976). 181p. University 


Conservation, Div. of Dinas end 


Guidelines for the i assessment of. The | 
for the cagnering ) are presented. Approxi- . 
mately 50 percent of the geothermal wells and some of the power 
plants are presently located on landslide areas. Several 
wells have pr causing additional land instability, loss of energy 
resource, and unnecessary expense. Hazardous 
in the area are identified, and measures for mitigating those hazard- 
ous conditions are recommended. Such measures or other equally 
adequate measures should be considered for any proposed dev slop- 
ment activity in The Geysers area. P 


29249 Microearthquake studies at the Coso geothermal area, 
China Lake, California. Combs, J. (Univ. of Texas, Dallas); Rotstein, 
Y. pp 909-916 of In of the second United Nations 
jum on the development and use of geothermal resources. 
2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations sym ium on the development and 
ne = resources; San Francisco, California, USA (20 
y 


See CONF-750525—P2. 

During the summer of 1974, two different arrays of portable 

array consisted of six vertical-component, smoked-paper 

drum recorders, while the second consisted of nine three-com 
recorders. Over the period of recording, mi- 
activity c ed considerably, including days which 
had only a few events while others had as many as 100 or more 
distinct local events. During 33 days of recording, more than 2000 
events with S-P times of less than 3 sec were detected. Detailed 


upper 5 km overlying a half space of 6.0 km/sec, which is in 
studies in the region. 


and northwest. Using a reduced Wadati diagram and 


linear regression ysis, 

V/sub P/ to V/sub S/ com to values of 1.73 to 1.87 usuall 
obtained in laboratory and field investigations. We calculated an 
wave velocity of 3.03 km/sec. These P- and S-wave velocities infer a 
Poisson's ratio of 0.16 compared with the values of 0.25 to 0.30 
which are normally observed. The low value of Poisson's ratio 
observed for the Coso geothermal area indicates that the shallow 


and geophysics of the 
area, Idaho USA. Williams, P.L.; Mabey, D.R.; Zohdy, 
A.A.R.; Ackermann, H.; Hoover, D.B.; Pierce, K.L.; Oriel, Ss. 

(Geo logical Survey, Denver). pp 1273-1282 of In Proceedings of the 
2. Berkeley, CA; Univ. of California 


1976). 
From 2. United Nations symposium on the development and 
we of Pranci California’ USA (20 
y 
See CONF-750525—P2. 


The Raft River valley, near the boundary of the Snake River 


vince, is a north-trending late 
zoic downwarp bounded by faults on the west, south, east. 
Pleistocene alluvium and Miocene- tuffaceous sediments, 


conglomerate, and felsic volcanic rocks aggregate 2 yt ee or 
and total field resistivity highs P robably 
buried igneous mass that is too old to serve as a heat 

structures and to a suspected shallow zone of warm arm water. Resistiv- 
ity anomalies reflect differences of both composition eerie yer 
alteration of Cenozoic rocks. Resistivity soundings ape 2 to 5 
valley, and the unit may indicate partly hot water layey 
sediments. Observed self-potential anomalies are believed 
zones where warm water rises toward the surface. Boiling wells at 
Bridge, Idaho are near the intersection of north-northeast normal 
faults which have moved as recently as the late Pleistocene, and an 
pape structure, a right-lateral fault. Deep circula- 
of groundwater of relatively high heat flow and 


29251 Tectonic transpression and basement-controlled deforma- 
tion in San Andreas fault zone, Salton trough, California. Sylvester, 
A.G. (Univ. of California, Santa Barbara); Smith, R.R. Am. Assoc. 
Pet. Geol. Bull.; 60: No. 12, 2081-2102(Dec 1976). 

ized by i its, en-ec fo system- 
atically arranged arrays 


reverse and normal faults which: are 
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Thermoelastic phenomena in geothermal systems. Bod- 
G. (Oregon State Univ., Corvallis). pp 903-907 of In Pro- 
of the second United Nations symposium on the develop- 
su ace velocity Obtained from nine Calibration Diasts, indi- 
Geothermal systems are subject to natural and artificial tem- cate an essentially constant P-wave velocity of 4.75 km/sec for the 
Hypocenters are predominantly between | and 6 km with an in- 
crease in focal depth from the Coso Hot Springs toward the west 
P are Of scien Interest. Ime tmeory a least squares 
thermoelastic phenomena provides methods to derive stress fields 
and surface deformations due to given temperature transients. From 
the mathematical point of view the interpretation of the surface 
deformation in terms of subsurface volume strain is analogous to the 
interpretation oe field data. The thermoelastic response 
of the ground surface can be used to monitor subsurface temperature 
ap — su ace 1s either deficient in liquid water Saturation Or, more 
or on the fracture likely, that the void spaces (cracks) are filled with steam. These data 
ductivity. Since ae tural fract y om =. cabatentiel indicate that the Coso geothermal system is a vapor-dominated 
Thesis (Ph. D.). 
A mathematical model for Cie So ees. tempera- 
on at ee behavior of g reservoirs is de- 
rived on the basis of the balance equations for mass, momentum, and 
energy in porous media. With appropriate assumptions these equa- 
tions are combined and they reduce to two nonlinear partial-differen- 
tial equations in which the dependent, unknown variables are fluid 
pressure and enthalpy. These resulting equations are valid for both 
single- and is tGale hydrothermal systems. Two alternative nu- 
merical models (Galerkin, finite-element and finite-difference) are 
developed for solving the combined pressure-enthalpy equations. 
Specifically, these models describe the two-dimensional (areal), un- 
steady-state flow of mass and energy within a heterogeneous, aniso- 
tropic, porous medium containing a single-component, single- or 
two-phase fluid (water). Several a problems are presented to 
illustrate various types of reservoir vior and to demonstrate the 
accuracy of the two alternative numerical models. The examples are 
based on analytical solutions, published experimental data, and hypo- 
thetical problems. The results of these examples suggest that the 
thalpy models can be used for geothermal reservoir simu- 
fetion, that geothermal reservoirs require high porosity 
and ility, that the Galerkin, finite-element model is better 
suited for single-phase applications, and that the finite-difference 
model is better suited for two-phase applications. 
USA 
29248 (NP—21432) Engineering geology of the Geysers Geother- 
mal Resource Area, Lake, Mendocino, and Sonoma Counties, Califor- 
nia. Special report 122. Bacon, C.F.; Amimoto, P.Y.; Sherburne, 
R.W.; Slosson, J.E. (California State Dept. of Conservation, Sacra- 
mento (USA). Div. of Mines and Geology ). 1976. 35p. California 
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typical of wrench faults elsewhere in the world. Detailed field 
mapping in Mecca Hills shows that the fault zone is delineated 
by two northeast-striking high le faults which subdivide pre- 
Cenozoic crystalline and schistose ent and overlying late Ce- 
nozoic and Quaternary nonmarine sedimentary rocks into three 
structural domains: (1) a high-standing, relatively undeformed block 
northeast of the fault zone; (2) a 1.5 km-wide zone of folded 
sedimentary rocks between the two faults; and (3) a sparsely ex- 
ee deeply down-faulted block on the southwest. Locally the two 
faults branch upward and flatten abruptly outward into low-angle 
thrusts which carry thrust slices and gravity slides of sedimentary 
rocks from the central block short distances on to the adjacent 
blocks. Between the two faults the sedimentary succession is folded 
into broad west-northwest-trending open folds which tighten and are 
overturned and truncated against the faults. Where exposed in the 
fault zone the b tary rock contact is a buttress un- 
conformity which also is folded and overturned locally. Field obser- 
vations reveal that the basement in the core of the fold is fractured 
and sheared pervasively, indicating that the mechanism of basement 
deformation was one of cataclastic flow by piecemeal slip on the 
closely spaced fracture and shear planes, PB non the folding of the 
overlying sedimentary rocks was largely a passive consequence of 
deformation at the basement level. Although horizontal shear strain 
predominated, local vertical uplift of the basement occurred as a 
result of compression between two convergently and laterally slip- 
ping rigid crustal blocks. 


NON-USA 
REFER ALSO TO CITATION(S) 29237, 29288 


29252 Geothermal map of the USSR. Gavlina, G.B.; Makarenko, 
F.A. (Geological Inst., Moscow). pp 1013-1017 of In oer of 
the second United Nations —e- on the development use 

| resources. Vol. 2. Berkeley, CA; Univ. of California 


From 2. United Nations s: jum on the development and 
y 
CONF-750525—P2. 


thermal of the Soviet Union, scale 


The summarized geo’ map 
1:500,000, compiled at the Geological Institute of the USSR Acade- 
my of Sciences, characterizes distribution of temperature at the level 
of occurrence of the old consolidated basement values of the geo- 


thermal gradient and heat flow. Temperature in deep subsidences of 
the sedimentary cover are 350 to 450°C and over; the t and 
heat flow vary, respectively, from 1.0 to 1.5 and 3 to 5° /100 m and 
0.8 to 2.5 x 10° cal/cm? sec, increasing in values from old shields to 

drothermal anomalies. The map serves as the basis 
for of geothermal reserves of the USSR’s interi- 
or, and for the planning and solution of tasks of geology and mining. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 31265 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 29238, 29242, 29359, 30033 


29253 (PB—259819) the Dunes geothermal 
anomaly, Imperial Valley, California. Part IV. Geochemical studies of 
water, 4 and silicates. Coplen, T.B.; Kolesar, P.; Taylor, R.E.; 
etary Physics) 
NTIS, PC A03/MF AOI. 
"Trough « poaliive ystem on the southeast margin of the 
Salton Trou; ibits a positive heat flow anomaly, a positive 
fied cap rock emplaced in late Tertiary and Quaternary age sedi- 
ments. Hydrogen and oxygen isotope studies of water samples 
indicate the source of the hydrothermal fluid is Colorado River 
quartz-water and alkali feldspar-w 


suggesting that the salts in both of these 
systems are derived from the Colorado River. 


29254 

rocks. 

NM). pp C8.1-C8.13 of In ERDA symposium on enhanced 
Oo Gas. Linville, B. (ed.). Tulsa, OK; Petroleum 

From ERDA ium on enhanced oil Sep 1910 
Tulsa, Oklahoma, U: Sep 1976). 

See CONF-160974—P2. 

A study of the phase arrival times and polarization of micro- 
and orienation of hydraulic fractures created a depth of 3 in 
and orientation of hydraulic fractures created at a depth of 3 km in 
dry hot basement rocks. Seismic si in the 750 to 2250 Hz 
bandpass have been detected by geophones positioned in a borehole 
adjacent to the well from which the fracture originates. Preliminary 

length and 300 m in height, and striking NNW 


Systematic of the 

P iceland. Arnorsson, S.; Bjoernsson, A. 
Gislason, pp 853-864 of in Proceedings of the 
second United Nations a on the development and use of 
oe resources. Vol. 2. Berkeley, CA; Univ. of California 


ium on the development and 
rancisco, California, USA (20 
May 1975). 

exploration program consisted a sur- 
face a? means of geophysical, geochemical, and geologi- 
cal and (2) drilling of slim, 800 to 1000 m deep exp’ 
wells. Surface thermal manifestations are scattered over an area of 10 
to 20 km?. Schlumberger soundings indicate a continuous hydrother- 
mal reservoir under this area at depths of less than 1000 m. "The size 
of the area is about 40 km? as determined by the 30 ohm m isoline at 


iV 
wells in the area display radar on gradients. Possible explana- 
tions are: (1) narrow upflow zone or zones and horizontal hot-water 
movement at shallow depth, and (2) pers my of an intrusive 
complex heat-source without much the flow rate of 
water through the s' Maximum in each well 
pent any 180 to 26 PC. There is a positive relationship between 


symposium on the and = of 
Bagg CA; Univ. of California (1976). 


See CONF-750525—P2. 


a ERA VOL. 2, NO. 12 
600 m depth. Drilling of slim wells proved difficult for man 
ation can be explained by — of rather saline hot deep water 
with fresh warm water in the upflow zones. The distribution of the 
hydrothermal mineral assemblages does not fit well with the present- 
day underground temperature distribution. Average porosity in se- 
lected samples of core is 11%. The rocks at depths of 3 to 5 km 
appear to be relatively porous as inferred from magnetotelluric (MT) 
measurements. All the exploratory wells penetrated several perme- 
able aquifers. For better understanding of the inverse gradients, a 
2000 m deep exploratory well is needed. 

29256 Gravimetric survey of geothermal areas in Kurikoma and 

elsewhere in J Baba, K. (Geological Survey of Japan, Kawa- 

United Nations 

development and 

ee use of ccc resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 

Some of the results obtained by the “genes ey at 
geothermal areas in — are introduced. these results from 
northern and southern Kurikoma and Kirishima, many surface geo- 
thermal manifestations seem to be connected with the local gravity 
anomalies, which have been investigated in detail. Geothermal sur- 
face activities in northern Shirane apparently exist along the struc- 
tural line deduced by gravimetric evidence. Consequently, the re- 
sults obtained from several geothermal areas show that the gravime- 
tric survey can be considered an effective tool in exploring for 
geothermal resources. The existence of intrusive rock of high density 
which may be the present heat source, or the existence of a geother- 
mal reservoir which has a higher density than the host rock is 
assumed. Using the appropriate numerical values and the observed 
data on heat discharge and the gravity survey in northern Kurikoma, 
a hypothesis to explain the correlation between the local high 
anomalies and geothermal manifestations on the surface is examined. 
29257 Geology and geophysics of the Cesano geothermal field. 

I ; J 3 Baldi, P. (ENEL-Centro di Ricerca Geotermica, Pisa, Italy); Cameli, 

isotopic studies support the conclusions that silicification of the cap G.M.; Locardi, E.; Mouton, J.; Scandellari, F. pp 871-881 of In 

rock in the system occurred near the in situ temperature from Proceedings of the second United Nations symposium on the devel- 

Colorado River water. Two chemical geothermometers were tested. oO t and use of geothermal resources. Vol. 2. Berkeley, CA; 

Chloride/bromide ratios were measured to determine the source of Univ. of California (1976). 

the salt in the hydrothermal fluid. The ratio Cl/Br in DWR Dunes From 2. United Nations symposium on the development and 

No. 1, in the Salton Sea geothermal system, and in Colorado River use of ‘eo resources; San a California, USA (20 

geothermal 
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In the Monti Sabatini region, geologic, volcanologic, hydro- 
geochemical, and carried 
out for geothermal exploration. Geologic and geochemical surveys 
indicate that two aquifers can be out: the rnconfined one, 
which is a fresh water aquifer, and count an, wait team 
thermal saline water. Volcanology evidences that a rift volcanism is 
present in the area. Gravity data show a strong positive Bouguer 
pec th (<30 mgal) east of Lake Bracciano, marking the presence 
of a main structural high trending northwest-southeast. The geoelec- 
tric survey confirms this high by the detection of a resistant substra- 
tum uplifted feature under a conductive cover complex. This sub- 
stratum is cut by some northwest-southeast discontinuities into a 
series of blocks at different depths. Some of these discontinuities 
match with anomalous conductive bands and with magnetic anoma- 
lies. Temperature gradient and heat flow show an area of 


‘anelli, (Istituto le Ricerche Geothermiche 
del CNR, Pisa, Italy). pp 883-888 o: in Proceedings of the second 
United Nations symposium on the dev it and use of geother. 
mal resources. Vol. 2. Berkeley, CA; Univ. of California (1976) 
From 2. United Nations sym USA 
California, USA (20 


May 1 
See CONF-750525—P2. 


images, and 
ofa. fields). The 


"hot it ” on whi n of springs is 


use 
May 1975). 
See CONF-750525—P2. 


ic granitic rocks. The results from a 2.1-km test well indicate 

that the cause of the anomaly is h convec- 

tion in a Cenozoic intrusive. The convection is along distributed 
zones in the intrusive granite porphyry. Maximum tempera- 

tures of about 98°C are measured in the test well, although chemical 

predict temperatures of 120 to 180°C somewhere 


See CONF-750525—P2, 

extent, lies near the southeastern edge of the Imperial Valley of 
southern California. During the winter of 1974 to 1975, 22 telluric 
The data acquisition 

method which provides the relative ellipse area param- 

J. The telluric si 

in the range of 150 »V/km J values outline the low resistivity 
and hab teen perature gradient-heat flow trends demonstrated in 
earlier geop! geophysical studies. Hodographs are linearly polarized inthe 
north to northwest ting the possible existence of a 
strike-slip fault under the sand hills immediately to the east. Noise 
analysis demonstrates the existence of a narrow belt of relatively 

electrical noise adj oot i 

tion, 354m telluric profile 
ments were made over the 
are repeatable and equivalent to 
values of at least 50% was observed over the Dunes anomaly. A 

self-potential anomaly with a maximum amplitude of "plus 


Utilization of MT-5-EX- in geothermal exploration. 

, G. (BEICIP, Rueil-Malmaison, France); Muse, L. pp 929- 

935 of In of the second United Nations symposium on 
use of resources. Vol. 2. Berkeley, 


the Caribbean. Only two studies have been 
“The main resale given by 
fends of total conductance fa this trend, and of it vertical 


fo 


i calculates apparen 
is direction (whatever the disposition on the 
penetration the necessary duration of 


the second United Nations on the devel 
resources. Vol. 2. Berkeley, CA; 
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in system. 
29261 Telluric mapping, telluric profiling, and self-potential sur- 
veys of the Dunes geothermal anomaly, Imperial Valley, California. 
Combs, J.; Wilt, M. (Univ. of Texas, Dallas). pp 917-928 of In 
Proceedings of the second United Nations symposium on the devel- 
— and use of ae resources. Vol. 2. Berkeley, CA; 
niv. of California (1 a: 
From 2. United Nations <q een on the development and 
~esano. OVeriaDp O| all Loe Gala acdulred use of geothermal resources; San rancisco, California, USA (20 
investigations evidenced a preferential area north of Cesano where . 
the first exploratory well was sited. 
29258 Relationships as shown in ERTS satellite images between 
images y the American ERTS.-A satellite in 
the spectral band 0.8 to 1.1 jum (near infrared) have been utilized to 
verify any eventual relationship between | lineations (over 100 
km long) on Italian territory, as 
geothermal manifestations (hot 
: images, in that they provide a gl 
time made possibile a study of thi 
has been proven between 
tions (fractures). In fact, about 80% of the hot springs lie on one or 
that there are 
high Corresponds to the teilu! OW. KCSUITS tial the spiit- 
Larderello and spread profiling method can be a rapid, low-cost, reconnaissance 
Tavale. technique for geothermal exploration. 
29259 Electrical exploration of geothermal systems in the Basin 
and Range valleys of Nevada. Beyer, H.; Morrison, H.F.; Dey, A. 
(Univ. of California, Berkeley). pp 889-894 of In Proceedings of the 
second United Nations symposium on the development and use of 
eothermal resources. Vol. 2. Berkeley, CA; Univ. of California ; Univ. o} ornia q renc 
(1976). From 2. United Nations _——— on the development and 
From 2. United Nations ——— on the development and use of ae resources; San Francisco, California, USA (20 
San Francisco, California, USA (20 May 1975). 
See CONF-750525—P2. 
MT-5-EX is a five-component eto-telluric method with 
As part of the University of California-Lawrence Berkeley 
Laboratory geothermal program, extensive exploration of the Basin 
and the Battle Mountain heat-flow of north- 
central Nevada been conducted. In the vicinity of Leach Hot 
Springs (Grass Valley) two electrical survey methods applicable to 
reconnaissance exploration of areas of several hundred square kilo- _ 
meters were a. As is frequently done for geothermal explo- economically favorable for — whether a 
ration surveys of this scale, eg aig resistivity measurements r sedimentary, and whether a field gives dry 
were performed using multiple large bipole-moment transmitter lo- So far MT-5-EX has permitted the location of 
cations. The second technique, a telluric current method, used a comparison with classic electric soundings, MT- 
collinear three-electrode (two-dipole) array to rapidly obtain a set of advantages: (1) the depth of investigation is 
running ratios of electric field strength along 115 line kilometers of is higher; 
the study area. Comparison and interpretation of these data, aided by practical 
two-dimensional numerical modeling, indicates that the telluric cur- Hue to the 
rent method is a useful reconnaissance technique which occupies nalysis used. Ihe final anomalies are very accurately detected 
considerably less field time and employs less expensive equipment because the numerical values obtained have a very low scatter. MT- 
than the bipole-dipole resistivity measurements. 5-EX then gives the 
and conductance in 
29260 Geological and geophysical exploration of the Marysville field). For the same 
(Southern Methodist Univ., Dallas, TX). pp 895-902 of In Proceed- the electromagnetic-induced method, the dat of penetration is 
ings of the second United Nations symposium on the development much greater. The shapes and positions of the anomalies are not 
and use of geothermal resources. Vol. 2. Berkeley, CA; Univ. of affected by the characteristics of the source or by the heterogeneity 
California (1976). of the terrain close to the source. 
From 2. United Nations Sag eres on the development and 
rancisco, California, USA (20 29263 Self. for reservoirs. 
May 1975). Corwin, R.F. 
tensive geological geophysical surveys have been car- t 
out in UGA. The Univ. of California (1 6). 
area is characterized by high heat flow (up to 20 pcal/cm’ sec), a 
negative gravity anomaly, high electrical resistivity, low seismic a ee Se rancisco, California, USA (20 
ground noise, and nearby microseismic activity. Significant i May 1975). 
The geothermal anomaly occupies the axial portion of a dome in 
Precambrian sedimentary rocks intruded by Cretaceous and Cenozo- thermoelectric coupling or by generation of streaming potentials 
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caused by the motion of the subsurface fluid. Telluric currents and 
electrode effects were seen to affect data reproducibility, which 
must be improved to allow reliable detection of self-potential anoma- 
lies caused by geothermal activity at depths of several kilometers. A 
70 mV self-potential anomaly observed in a geothermal area of north 
central Nevada appears to be related to the flow of subsurface water 
in the area, as determined by water table measurements. 


29264 Advanced airborne a method for evaluating geother- 
mal resources. Kerr Del Grande, N. (Univ. of California, Liver- 
more). pp 947-953 of In Proceedings ‘of the second United Nations 
symposium on the development and use of geothermal resources. 
Vol. 2. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations symposium on the development and 
May _ resources; San Francisco, California, USA (20 

CONF-750525—P2. 

A new geophysical assessment method, which (1) identifies 
most geothermal resources with few ground measurements; (2) quan- 
tifies weak heat flows, five or more times the global average; and (3) 
a areas for deep exploratory drilling is described capa- 

ity does not currently exist. Aerial thermal surveys have a 
ed results of shallow thermal gradient surveys for measuring heat 
flows ter than 3 W/m, enhancing the surface temperature more 
than 0.5 K above the ambient value. The Geothermal Energy 
Multiband (GEM) s , which would have 10 times better sensi- 
tivity, is described. Such a system is needed to reduce the time and 
cost of detailed thermal surveys (typically 1-1/2 yr and a ae to $3 
million) prior to deep exploratory drilling of —— — 
sites. Near-surface heat flow measurements require 125,000 
hours per 100 km? Aerial thermal surveys require only 5 csunieanes 
to scan 100 km? four separate times and cost less than $100,000. The 
GEM system would resolve 0.05 to 0.5 K temperature enhancements 
for areas more than | km? by ratioing narrow infrared (ir) bands at 
2.2, 3.5, 3.9, 4.8 and 13.2 wm. These signal ratios have major 
advantages, namely (1) they are insensitive to the surface emissivity 
for natural terrains; (2) they vary as a high power of the absolute 
surface temperature (typicall y 50/A; to 50 near 288 K for ir 
wavelengths at A: and Az wm); and (3) they avoid the 6- to 13-4m 
. Tegion (subject to ——— uncertainties from 0.5 to 5 K for 

surfaces composed of silicates, carbonates, and sulfates). Four pre- 
dawn surveys taken under varied climatic conditions are needed to 
provide redundant data for distinguishing geothermal effects from 
climatic thermal noise. 


geophysical programs in geothermal exploration. 
Massy, France); Omnes, 


_ £9265 
Duprat, A. “Com 
gs of the second United Nations 


G. pp 963-970 of In Pr 
symposium on the ee * use of geothermal resources. 
Vol. 2. Berkeley, CA; Univ. of California (1976). 


High-sensitivity aeromagnetism should not be overlooked in 
geothermal exploration programs. In some cases, the —— of 
sediments may be determined 


gravity. Among ground woe Te electrical methods are widely 
a Where the caprock was formed through self-sealing as 4 
Geysers, there is generally a close association between conduc- 

tive anomalies and hot reservoirs because conductive anomalies are 

- Mainly due to hot solutions and sometimes to the clayey alterations 
located above the reservoir. In these conditions, qualitative low-cost 
electrical techniques may be sufficient. Such techniques are dc 
resistivity profiling, roving dipole apparent resistivity cov 
electro: , Magnetotelluric, and telluric profiling. Where 
cap rock is a clayey sedimentary horizon as in Larderello, lateral 
variations of the conductive cap rock y mask the possible 
influence of temperature on resistivities. conditions require the 
use of quantitative electrical methods and a structural interpretation. 
Such methods are dc electrical agg gradient array apparent 
resistivity coverage, electromagnetic, and magnetotelluric sound- 
ings. Terrain, resistivities, thicknesses of the various formations, and 
existence of electromagnetic noise should be considered when select- 
ing the electrical methods to be used. 


29266 Thermal microwave detection of near-surface thermal 
anomalies. England, A.W.; Johnson, G.R. (Geologi Survey, 
——- pp 971-977 of In Proceedings of the second United Nations 
ogg on the development and use of resources. 

CA; Univ. of California (1976). 

From 2. United Nations sym ium on the dev 
use of geothermal resources; San Cabfornia’ USA. (0 
May 1975) 

See CONF-750525—P2. 

The radiobrightness of soil is determined predominantly by 
ture. Therefore, radiobrightness maps of geothermal areas 
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moisture anomalies rather than near-surface thermal anomalies. An 


Dak 
ota, support tion oO! in sandy 

Datel, apt related to the greater variability 
ofthe dielectric propetes of clays and to to the change of 
dielectric from moist to frozen soils. Clays freeze over a 
temperature range, so that the frost line becomes blurred and may 
not act as the necessary reflector to microwaves. 


29267 Coordinated exploration program for geothermal sources 
on the Island of Hawaii. Furumoto, A.S. (Univ. of Hawaii, Honolu- 
lu). pp 993-1001 of In Proceedings of the second United Nations 
symposium on the development and use of 
Vol. 2. Berkeley, CA; Univ. of California (1976). 


promisin; 
over rift included i ical surveys 
uake surveillance; temperature pro- 


b 
fling of w analysis of water samples. Aeromagne- 
tic, regional gravity, and crustal seismic refraction data were avail- 
able in the ublished literature. A model of the thermal structure of 
complex through which magma from the central vent of Kilauea 
travels laterally occupies a zone 3 km wide extending from a 
of 1 to 5 km. On the south side of the dike complex, there may 


Baja . Sal Garcia D. ( 
Electricidad, Mexico City). PP. of In 
second United Nations eyo on the development and use 
eothermal resources. Vol. > Berkeley, CA: Univ. of California 
1976). (In Spanish and English) ‘ 

From 2. United Nations s on the 
resources; San Francisco, California, USA 

y 


CONF-750525—P2. 
The determination of 


region, using a constant-depth 
km? area, delimited a 70 


the apparent resistivity within the 
profile (AB/2 = 500 m) over a 500 
km? zone around the Cerro Prieto geother- 
mal field with apparent resistivity below 2 ohm . > 


studies vertical electrical soundings and 
ments provided additional data on the nature 
geothermal field. These studies located the trace 
producing faults of the field. 


field, Himalayas, India. ta, M.L.; Singh, “is 
eee Inst., Hyderabad, India 

of In Proceedings of the second United Nations 
development and use of 
Univ. of California (1976). 


a thin top layer and a 
resistive basement there is a low-resistive zone of 7.5 to 21 a 


of seasonal frost. Because frozen ground appears radiometrically 
dry, the interface between moist and frozen ground, or the frost line, 
becomes a boundary between dielectrically contrasting materials. 
This dielectric constrast influences — penetrating, longer wave- 
lengths more than it does shorter wavelengths. The resultant spectral 
variation of 7 is diagnostic of the depth to the frost 
use of a resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 
Staff members of the Hawaii Institute of Geophysics carried 
out an exploration program for geothermal sources on the island of 
Hawaii by using all relevant geophysical and geochemical methods. 
Infrared scanning surveys by aircraft followed by reconnaissance- 
type electrical surveys and ground-noise surveys narrowed down the 
self-sealing geo’ reservoir wher 
dike complex is trapped. Not all of 
sections seem to occur in patches. 
From 2. United Nations symposium on the development and 
use of geothermal resources; San Reasthen, California, USA (20 
May 1975). 
extent of the 
of one of the 
geothermal 
G.V. (Na- 
. pp 1029-1036 
on the 
eley, CA; 
From 2. United Nations es on the development and 
use of ‘or resources; San Francisco, California, USA (20 
May 1975). 
See CONF-750525—P2. 
The Puga hot spring valley is located at an elevation of 4400 
m above mean sea level (msl) toward the south of the Indus suture 
lines. Study of the thermal regime of the area, the chemical charac- 
ter of the thermal fluids, ter exer 
exploration indicated a potential for the utilization of geothermal 
energy. Soundings of dc resistivity using a Schlumberger electrode 
configuration with a probing depth up to 0.9 km and resistivity 
profiling with Wenner electrode - ig Of 100 and 150 m carried 
surface cold waters indicate that such zones are saturated with a 
mixture of deep thermal water and fresh cold water in various 
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An undulating resistive basement, which becomes 
been detected in the investigated area. The interpretation of vertical 
electrical pomp phy curves indicates a subsurface narrow zone 
of lateral extent of about 1.25 km and resistivity of about 77 to 1 


suggest the presence of hot water or 

ity profiling data also indicate some appro: 

tern which probably may be due to certain channels of 


“Ae pp 1037104 


Berkeley, CA 

use of resources; San 
May I 


Califorsis” USA. GO 


5). 
fore can as a re- 
should have a clear understanding of the fundamen 
that nature itself places on the Sit consis en of the resource: 
other words, what roles do gl 


geothermal poten 
detect them. Using Iceland as an — 
exhibiting crustal spreading, a 
aimed at 
the the 


; second, 
actively intruded by molten magma; third, sharp 
kilometers wide revealing highly conducting structures whic! 
ly are the result of subsurface hydrothermal activity. The resul 
experiments are promising and suggest the eal reconnasance 
luric method may ray a central i 
bech successful bu the w 


Zealand). pp 1049-1058 of In Proceedings of the 
Nations —or~ on the development and use of 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations sym Es 
= resources; San Francisco, California, USA (20 


See CONF-750525—P2. 
She Rauch Remain field in West Java lics at an altitude of 
volcanic massif 


and stands 


h of about 200 to 500 m by a coherent layer with in 


n 
Nations development and 
CA; Univ. of California (197: 


12 frequencies Ayn from 7.5 to 18,600 


from 


xtent of costlier ad apt surveys. As part of the 
Survey geothermal program, 


studies of The Geysers-Clear Lake 
region, California, USA. Isherwood, 
, Denver). pp 1065-1073 of In Proceedings of 
8 on the deve t and use 
2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations symposi 
of resources; San 
May 1975). 


See CONF-750525—P2. 


ysical data. New gravity data 
the area of 


ing 
— whose top lies within 10 km of the surface; and 


residual low over the original steam production field. 
low is probably related to effects within 1.5 km of the surface and 
was modeled as a steam-saturated reservoir structure. Local magnet- 


high 
magnetic low (centered at a 
half-width depth estimates of about | 
t Hannah gravity low lies in an area between these 
appears devoid of magnetic expression. 


Seismic noise as a geothermal exploration tool: techniques 
yer, H.M.; Hitchcock, T. eee Survey, Menlo 
pp 1075-1083 of In Proceedings of the second Uni 
Nations pal A on the development and use of 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations sym 


0 km. The center of the 
features and 


Geological Survey at The Geysers, Imperial Val 
Valley, California, and at Yellowstone National 


The main results of t 
levels in the 1 to 5 Hz frequency band are found in 
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From 2. United Nations a ee on the development and 
use of ! oo resources; San Francisco, California, USA (20 
May 1975). 
a magnetotelluric (AMT) system has been developed 
by the U. S. Geolog Survey for low-cost reconnaissance explor 
29270 Telluric-magnetotelluric method in the 
Thayer, R.E.; Bjoernsso of 7 Proce 
p Univ. prise Valley, California; the Vale, 
neau-Grand View, Raft River, 
AMT surveys in five additional 
known geothermal resource areas (KGRA'‘s) have been scheduled 
for oe May 1975. In the Raft River and Bruneau-Grand 
View regions Long Valley, follow-up electrical surveys substan- 
tiated the effectiveness of the AMT technique for reconnaissance 
surveying. 
Cad ‘a uct i Line ici im 
crust and mantle on a regional scale; is ean ng energy focused in 
certain broad areas and depleted in o ; if 80, what is the scale- 
tial, and how do we 
f a region uty 
-magnetotelluric ex- 
was carried out. At 
rtant features of the a 
ution Of geo energy ve identified: first, a uni- Gravity and magnetic | fields in The Geysers-Clear Lake 
form enhancement of temperatures in the upper mantle on a re; region are interpreted in relation to the known geology and other 
detail withi uction. Computer 
—_ were used for removal of the — gravity field, 
y enhancement, and modeling subsurface structures. The 
pepe field was separated into three components: (1) a regional 
ld presumed to be due to deep crustal structure related to the 
continental margin; (2) a residual gravity low of approximately 30 
mgal centered over Mount Hannah and having an approximate 
ya 
the dominant regional tectonic process. (3) 
29271 Geophysical exploration of the Kawah Kamojang geother- 
mal field, West Java, Hochstein, M.P. (Univ. of /.uckland, New 
ic highs correlate with surface outcrops of ——- and relief on 
the volcanic rocks. Upward continuation of the aeromagnetic data 
suggests that the serpentinite body along the Collayomi fault may 
extend to a depth of more than 3 km near Boggs Mountain, but that 
other tinite bodies are probably more shallow. A rr trea 
12 
Bandung Plateau. A dc-resistivity reconnaissance survey showed the 
existence of a coherent low-resistivity structure which encloses on 
its eastern —_ a natural discharge area where acidic sulfate 
waters are also being discharged. Since no trace of chloride waters 
was found in springs on the flanks of the massif, it was inferred that 
the Kawah Kamojang field is a vapor-dominated system and that the 
low-resistivity structure represents a condensate layer enriched with 
sulfate waters. The thickness of the condensate layer was determined 
by dc-resistivity soundings, and the true resistivity of the layer was May 1975) , 
found to y 
ry See CONF-750525—P2. 
ms — Seismic noise measurements have been made by the U. S. 
2 A A , 
ths extent of cid, 0 of The noise surveys are done us..ig a closely spaced group of stations 
holes (20- to 50-m deep) were drilled and temperature gradient recording for at least 48 hours and repeating the process in different 
measurements were taken. However, no reliable information could parts of the > area. One reference station is operated 
be obtained since most measurements Were disturbed by near-surface continuously. Several three-element arrays are also eens. Analy- 
ground-water movement. Two exploratory deep holes were drilled sis techniques involve computation of average noise levels in several 
recently in the field outlined by the resistivity measurements. The bands and 
i q r spatial varia’ . Power-spectra, cross-~ azim 
of velocity of wave travel are also addition, in Long 
29272 Audio-magnetotelluric methods in reconnaissance —_- Valley, the seismic amplification of the soft sedimentary basin in the 
mal ex Hoover, D.B.; Long, C.L. (Geological Survey, survey area was estimated by —— spectra of earthquake 
United waves recorded by the basin stations with spectra at a reference 
; high noise 
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four areas; (2) the noise anomalies associated with the Yellowstone 
generated at depth and not by imperial 


alluvial basins can 

Long Valley; and (5) seismic noise may wd 

ments in many geothermal areas, incl Bd data analysis that takes 


29275 

-~ Kulu district, Himachal ; Prakash, 
G.; Dua, K.J.S.; Thussu, J.L.; Dimri, D.B.; Pathak C8. (Geological 

Survey of India, Uttar Pradesh). pp 1085-1094 of In Proceedings of 

the second United Nations — on the development and use 

of resources. Vol. 2. Berkeley, CA; Univ. of California 


‘From 2. United Nations Poy somes on the development and 
rancisco, California, USA (20 


The Parbati Valley geothermal field is divided into five 
sectors, and out of these a Te eng exploration pro has been 
launched in two sectors—Manikaran and Kasol. This field lies to the 
southwest of the central crystalline axis where profuse igneous 
activity has taken place during Tertiary times. This activity hough 
to be the main source of the heat supply to the field, al 
contribution of some heat through radioactive disintegration ae 
be ruled out. A tear fault with 1-km displacement, picked up in the 


poin 

and — shallow subsurface c 

fluids at Manikaran, whereas resistivity surv 

tence of a shallow hot zone at Kasol. Sur ‘ace 

springs recording temperatures from 37 to 96°C. The base tem 
tures of thermal fluids of Manikaran sector 


as calculated 
tively average geo ts in 
holes vary from +0.12 to +0.14°C/m in the 
range 0 to 76 m, and at Kasol from yond to +1.25°C/m 


depth ranges of 0 to 40 m. Beyond these 
gradients is noticed. 


0 of 


GT-2 drilled by Los Alamos Scientific 
Laboratory in the dry hot rock volcanic terrain of the Jemez 
Mountains was the setting for the first resistivity field tests. 
Subsequent measurements have been made in the Rio Grande rift 
surrounding a deep (3367 m) oil test well near See aaiiee Resis- 
tivity studies employ the roving dipole reconnaissance 
technique with two orthogonal current bipoles of 2-km length: length. 
Dipole-dipole and Schlumberger vertical resistivity soundings are 
used to estimate depths to resistivity anomalies. Interpretation of the 
data combines borehole resistivity logs (when available) with ol 
alized inversion computer routines. Resistivity mapping in the 
Mountains has revealed considerable heterogeneity surro’ 
GT-2 site and a pronounced 
ohm.m) which seems to mark ring fracture boundary of 
ing system responsible for electrically conductive zone, 
t-spring activity, and the El of geothermal wells 
drilled nearby by Union Oil Company. Electrical measurements 
outside the caldera have probed to the aaa (greater than 1000 
ohm.m) Precambrian basement which is at 733 m depth at GT-2 and 
at 3339 m in the oil test well. A north-northeast trending resistivity 
low ae er, through the GT-2 drill site may influence the 
man-made tures if the anomaly is basement controlled. Addition- 
al geothermal target areas in New Mexico have been selected for 
study based on available geological and geophysical information. 


29277 Electrical resisti and microearthquake surveys of the 
Uganda. Maasha, N. (Columbia Univ., Palisades, NY). pp 1103-1112 
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of the second United Nations jum on the 

ph Keir use of resources. Vol. 2. , CA; 
Univ. oo California ( 197 

From 2. United Nations ium on the development and 

resources; San Francisco, California, USA (20 


related to the rift system: (1) major rift faults with 
pronounced throw; (2) faults, joints, and fissures in Precambrian 


springs: the low electrical resistivity of 

geothermal fl of about 160°C. Microearthquake re- 
at suggest that area has no 
es. Because of the high 

i results of the electrical resistivity survey are inconclusive; 
for geothermal energy. Kitagata hot springs have associated, shallow 
(less than or equal to 4 km) low-level seismicity; however, the 
resistivity survey offered no information on the geothermal system. 


29278 Summary of United Nations geothermal exploration expe- 
rience, 1965 to 1975. McNitt, J.R. (United Nations, New York). pp 
1127-1134 of In Proceedings of the second United Nations sympo- 


sium on the development and use of resources. Vol. 2. 
Berkeley, CA; ore of California (1976). 

jum on the development and 
use 


resources; San Francisco, California, USA (20 
May 1975). 


See CONF-750525—P2. 

In the period 1965 through 1975, the United Nations will 
have completed four geothermal exploration projects at an average 
cost of US $3,000,000 each. The duration of a project is from four to 
seven years. Project work progresses through five phases. Phase I is 

areas 
ydrogeoche- 


y iple technique used. Aerial i 
found useful. Phase II consists of resistiv- 


See See CONF-750525—P2. 


Research concerning the applicability § 
High Rea and Atmospheric Administration (NOAA) Very 


3004 
the noise anomalies; (4) the amplification of seismic waves by soft 
May 1975). 
See CONF-750525—P2. 
and sophisticated array techniques, are required to evaluate fully the 
usefulness of seismic noise as a geothermal exploration tool. 
were made at three representative geothermal anomalies in western 
May 1975). 
major channels for the upward movement of the hot fluids, while ee 
joints in the country rock serve as immediate channels for these 
ed within the framework of and 
veys, whose objective is to locate sites for exploration drilling. The 
most effective technique has been found to be dc resistivity, using an 
in-line dipole-dipole configuration. Phase III is exploration drilling. 
29276 Deep geothermal exploration in New Mexico using electri- ttom-hole opening. Water assisted with air en found to be an 
cal resistivity. Jiracek, G.R.; Smith, C.; Dorn, G.A. (Univ. of New effective circulating system. Phase IV is reservoir evaluation and 
Mexico, Albuquerque). pp 1095-1102 of In Proceedings of the consists of drilling offset wells located about 200 m from the discov- 
second United Nations symposium on the development and use of ery well. They are drilled with the objectives of proving sufficient 
geothermal resources. Vol. 2. Berkeley, CA; Univ. of California production for the initial generating plant, and providing data for 
(1976). assessing the long-term production capacity of the reservoir. Phase 
From 2. United Nations symposium on the development and V is a feasibility study to determine the capital and operating cost of 
use of geothermal resources; San Francisco, California, USA (20 a power plant. This work has resulted in one successful project, one 
May 1975). failure, and two possibly successful Bas aay depending on the 
See CONF-750525—P2. outcome of additional investigations. Finding high temperature has 
not been a problem. Siting productive wells in reservoirs — 
erratic distribution of permeability has been the major problem. 
29279 Evaluation of NOAA satellite data for geothermal recon- 
naissance studies. Marsh, S.E. (Stanford Univ., CA); Lyon, R.J.P.; 
Honey, F. pp 1135-1141 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations a. ee on the development and 
-_ « geothermal resources; San Francisco, California, USA (20 
ay 
daily coverage of the continental United States (at approximately 
0900 and 2100 local time), and with a ground spatial resolution of 
pom 1 km. The NOAA satellite contains a blackbody 
erence source, thereby permitting the calculation of calibrated 
“surface” temperatures. A reading and analysis program for digitized 
nine-track tape records from the NOAA satellite was written at the 
Stanford Remote Sensing Laboratory for the PDP-10 computer. The 
approximate scale of the computer output is 1:200,000, resulting in 
improved evaluation capabilities from the normal VHRR image 
scale of approximately 1:7,500,000. The interactive program can 
. produce raw satellite data (numerics), histograms of the data, and 
shadeprints in which appropriate intervals (gray-scale steps) may be 
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Ee areas of Yellowstone National Park, 
sell study, because the areal size of a number of the 
geothermal areas provides compatible resolution with the VHRR 
sensor. A prelimi analysis of the computer-derived i “tay 4 the 
park indicated delineation of some areas is possible 
initial research indicates that the 
already provide a data source for some geothermal reconnaissance 


29280 Critique of geothermal exploration techniques. Meidav, T. 
(Geonomics, Inc., Berkeley, CA); Tonani, F. pp apna of In 
Proceedings of the second United Nations —— on the 
t and use of resources. 2. Berkeley, CA; 
2. Unied Ne ymposium on the development and 
rom ni lations jum on t 
resources; San Francisco, California, USA (20 
purpose o! paper is to a 
individual geophysical or geoc 
how interpretation may be improved correlation of 
cal-geochemical techniques. Pitfalls in the interpretation of tempera- 
ture-gradient data, resistivity, gravity, and microearthquake seismol- 
ogy are briefly discussed. Geochemical techniques (chemical geoth- 
ermometry) result in erroneous inferences w the assumptions 
under! the different thermometric techniques are not fulfulled, 
due to dilution, exchange reactions, or others. The importance of 
steam leakage manifestations as a geothermal reservoir indicator is 
stressed. The Phlegrean field example, near Naples, Italy, shows that 


a Na:K plot vs thermal spring temperature. 
conclusion that a high-temperature reservoir underlies the area. 


29281 Evidence from heat-flow measurements for laterally exten- 
sive geothermal fluid systems in the Yellowstone Caldera, Yellowstone 
National Park, Wyoming, USA. Morgan, P. (New Mexico State 
Univ., Las Cruces); Blackwell, D.D.; Spafford, R.E.; Smith, R.B. pp 
1155-1159 of In Proceedings of the "second United Nations sympo- 
sium on the development and use of resources. Vol. 2. 
Berkeley, CA; Univ. of California (1976). 

From 2. United Nations sym ium on the development and 
- < = resources; rancisco, California, USA (20 

y 


See CONF-750525—P2. 


regime 
its transition across the caldera boundary. Twenty-two temperature 
120 to 20 420°C/km were measured, Results rom the from 
20 420°C/km were measured ts from conduc- 
ivity determinations on the lake sediments indicate a uniform con- 
ductivity and the heat flow values are in the range 2.2 to 370 
cm~? sec™*. There is a sharp transition from lower to higher 
flow between the southern and the northern of the lake. This is 
beneath the northern portion of the lake. A similar, but wer 
iby structurally controlled hy ly the result of localized, 


ish Columbia, Canada); Stauder, J. pp 1161- -1165 of In Proceedings 
of the second United Nations symposium on the development and 
use of resources. Vol. 2. Berkeley, CA; Univ. of Califor- 


May 1975). 

See CONF-750525—P2. 

In 1973, as part of an alternative energy study, the British 
Columbia Hydro and Power Authority, a Crown Corporation which 

and distributes about 25,000 GWh annually, commissioned 

a program to identify and assess geothermal tial in southwest- 
included 2000 line-km of airborne infrared 
to selection of the Menger Creek area Gat 30°34, Yong 
for closer work. A zone of thermal waters there 


indi reservoir temperatures y 
ranging from 93 to 240° with a mode at 165°C. 
resistivity indicates an 8-sq km anomaly of 10 to 100 ohm.m against a 


background of 200 to 4000 ohm.m for ordinary eum Sate. 

Completion of two 60-m wells by the federal Department of Eonar 

Mines and Resources, and one 347-m well by B.C. Hydro have 

identified the anomaly as a fracture-controlled reservoir containing 

pt to 60°C water. Work is continuing toward identification of a 
yjacent i 


Island are affected by heavy forest, high relief, precipitation 4 
several hundred centimeters annually, and remoteness. Rights 
geothermal resources, including of 250°F (121. or great 


methods in geothermal 
(Orkustofnun (National Energy 
pp 1175-1184 4, Proceedings of the 
posium on and use resources. 
sms 2. Berkeley, CA; Univ. of California (197 
From 2. United Nations symposium on the 
resources; San Francisco, California” US! USA ‘00 


5). 

See CONF-750525—P2. 
A review is given of 
ons of geothermal resources 

sized, especially in the field of electric and electromagnetic surv 
Other methods discussed include -_ flow (thermal gradient), aerial 
infrared a. » gravity, seismic, and magnetic surveys, 
quakes, and ground noise. 


use of 
May 1 


Ihysical methods used in the explora- 
ore recent developments are 4 


onitoring the of the Broadlands Geothermal 
Field, New Zealand. Risk, G.F. (Dept. of Scientific and Industrial 
Research, Wellington, New Zealand). pp 1185-1189 of In Proceed- 
ings of the second United Nations ‘eee on the development 
Vel. . Berkeley, CA; Univ. of 
ited N the development and 
rom ni ations symposium on t 
of geothermal resources; San Francisco, California, USA (20 


CONF-750525—P2. 

A dipole-dipole resistivity array has been used to make close- 
spaced resistivity traverses across the lateral boundary of the Broad- 
lands geothermal field, New Zealand, in order to locate the bound- 
ary accurately and to study its nature. The current electrodes of the 
array were sited about 1 km on either side of the bo and the 
receiver array was traversed along lines crossing the 
at right angles. Measurements were made at intervals 

50 m. Along some traverse lines, the apparent resistivity 
abruptly from about 3 to 20 ohm.m in a horizontal of 
than 200 m. These abrupt changes and the observation of induced 

larization effects near the boundary suggest that some parts of the 
may comprise an im le ph barrier formed by 
deposition of chemicals from _-_ brine. All the measure- 
ment points have been located relative to permanent survey — 
ia it measurements can monitor changes of location of 
ue to inflow of cold water or other causes. 


ples, D.W.; Iyer, H.M. (Geo! Survey, Menlo Park, CA). pp 
1199-1206 of In Proceedings o the second United Uadlens que 
sium on the development and use of resources. Vol. 2. 

ni' ations symposium on development and 
resources; San USA (20 


See CONF-750525—P2. 

Relative teleseismic P-wave delays have been observed in 
four geothermal areas in the western United States. Data from each 
of the four areas are presented with brief discussion of the results of 
each study. The systematic observation of relative teleseismic P- 
wave delays in the Yellowstone region, Wyoming, indicates a 
volume of low-velocity material that penetrates from within the 
crust to a depth of at least 250 km. Similar observations at Long 
Valley caldera, California, indicate a a © volume of the 


May 1 


May I 


network at the Lenperial Valley, Calif 


Univ. 
From 2. United Nations sy ee 


“wi 


CA; 


Pe GEOTHERMAL ENERGY 3005 
Yellowstone Lake straddles the boundary of the Quaternary 
Yellowstone caldera and marine-type heat-flow determinations have 
sec”! and convective heat loss represents shallow redistribution of 
the conductive flow. 
29282 Canada: early stages of geothermal investigation in British 
From 2. United Nations symposium on the development and estimate of 10” cal is obtained for the Long Valley caldera with the 
use of geothermal resources; San Francisco, California, USA (20 assumption that the low-velocity material in the crust is hot rock. 
Limited data from The Geysers, California, suggest low-velocity 
tely spaced 
me of the 
29286 Comparative study of hot-water chemistry and bedrock 
resistivity in the southern lowlands of Iceland. Stefansson, V.; Arnors- 
son, S. (National Energy Authority, Reykjavik, Iceland). pp 1207- 
ings of the second United Nations symposium on 
land use of geothermal resources. Vol. 2. Berkeley, 
SCTIDeS rhy volcano 
evelopment and 
fornia, USA (20 


See CONF-750525—P2. 

The low-temperature area on the east side of the volcanic 
zone in southwestern Iceland is investigated by means of the chemi- 
cal properties of the hot water and the electrical resistivity of the 
bedrock. The combined geochemical and resistivity results, along 
je anal of the geological structure, give a much more reliable 

of this area than the individual methods do separately. Three 
systems inferred from the ratio of the 
thermal water are separated by high-resistivity boundaries which are 
known to contain a high proportion of massive basaltic dykes and 
between high temperatures of last equilibrium with chalcedony/ 
quartz of the thermal water and low rock resistivity. The 
geological structure is complemented by an overall northeast-south- 
west resistivity structure, and dipping formations containing thermal 
soundings. Superimposed on the northeast-southwest structure is an 
east-west resistivity structure which coincides with a local anomaly 
in the chemical composition of the thermal water. This is suggested 
to be connected abs seismically active east-west transform fault. 


29287 Mesa geothermal anomaly, 

comparison and evaluation of results obtained from surface geophysics 

and deep drilling. Swanberg, C.A. (New Mexico State Univ., Las 

pp 1217-1229 the United 
ations symposium on elopment use 0 

resources. Vol. 2. Berkeley, CA; Univ. of California (1976), 

From 2. Nations on the development and 
use of rancisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 

A range of geophysical and geochemical surveys and five 
deep geothermal wells have been completed at the Mesa anomaly. 
The hysical surveys all outline the same general area as having 

y high subsurface temperatures, making the Mesa anomaly 

rg Nm ‘or comparison and evaluation of geothermal explora- 
tion techniques. The origin of the anomaly is an active fault which 
acts as a conduit for ascending geothermal fluids. Dipmeter logs 
from the geothermal wells indicate that this fault has been active 
during the deposition of the most recent 2 km of sediments. The 
ta from ree Tas of the anomaly, both for comparison with 
surface geophysical data, and to determine the ultimate size, ms 


sodium chloride type with a total dissolved solids content of 2500 
mg/liter or less. 


Nations symposium on the dev ew 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976 

From 2. United Nations ang wee on the development and 
rancisco, California, USA (20 


This work presents the results of the resistivity and gravity 
studies and their evaluations, made prior to drillings in the Saray- 
koey-Kizildere geothermal field. The geothermal area is covered by 
Neogene formations overlying a metamorphic basement. Possible 
reservoir rocks are the marbles the 
middle Miocene limestones in the Neogene formations. The Bouguer 
a: map —— the topography of the metamorphic basement. 

existing Kizildere thermal manifestations were found to be 
located on the south flank of a metamorphic uplift which was 
delineated by an east-west trending gravity high. The resistivity 
survey was carried out over an area covering this flank. Electrical 
soundings with a Wenner electrode array resulted in 
— with two- or three-layer curves; the resistive bottom layer 

curves reflects the relief of the metamorphics. The low resistiv- 
ity values in the resistivity maps of different e spacings were 
correlated with the hot water. Therefore, the low resistivities were 
due to the existence of hot water in the Neogene rocks. It was 
assumed that this was due to an underlying, geo ly possible, 
main reservoir in the marbles, by a feeding and/or heating process. 
The drillings made in the low-resistivity area to the depth of the 
resistive bottom layer luced a steam-water mixture from the 


Neogene formations more powerfully, from the metamorphic 
marbles. 


29289 Heat flow at the Geysers, California, USA. Urban, T.C. 
(Geological Survey, Menlo Park, CA); Diment, W.H.; Sass, J.H.: 


ERA VOL. 2, NO. 12 


Jamieson, I.M. pp 1241-1245 of In Proceedings of the second United 
Nations symposium on the dev tt and use of 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 


From 2. United Nations s ium on the dev 
May 1945) resources; San Cabforia USA. GO 
y 

See CONF-750525—P2. 

Tem profiles in two cased holes close to 


perature 
equilibrium, at a locality (38°48.0' N, 122°49.9’ W) abov. 


, are nearly linear to the maximum depth (0.8 km); this 
indicates that hea trangpor largely Moreover, 


rrr approxi in the whole interval 

= reservoir. Comparison of the observed tem) 

with models calculated on the basis of conductive 


described above 


29290 Observation of 


radiation thermometer and thermocamera. K. (K 
Fukuoka); Sekioka, M.; Ijichi, S. pp 1293-1297 of In 
the second United Nations symposium on the development use 


a resources. Vol. 2. Berkeley, CA; Univ. of California 
From 2. United Nations jum on 
lng - resources; San Francisco, California, USA (20 
y 


various modes of the display pictures. 


self-potential method, Kilauea, Hawaii. Zablocki, C.J. (Geological 
Survey, Honolulu). pp 1299-1309 of In Proceedings of the second 
United Nations symposium on the it and use of 

mal resources. Vol. 2. Berkeley, CA; niv. of California (1976) 


From 2. United Nations s ium on the development and 
<< resources; San Francisco, California, USA (20 
See CONF-750525—P2. 


to be the single most useful geophysical method for 

and delineating thermal anomalies related to concealed 
reservoirs and still-hot intrusive zones. Positive potentials, as 
as 1600 mV across lateral di of a kilometer or less, are 


The heat flow through the floors of five small lakes of known 
thermal history on the Canadian Shield was measured with a modi- 


3006 ERDA ENERGY RESEARCH ABSTRACTS Po 
nown 
steam 

heat transport is 
surface and the 
perature profiles 
heat flow, a flat- 
Opped reservoir Of infin ateral extent, and steam temperature 
constant over time suggests that the reservoir is at least several 
thousand years old and — possibly ten or more thousands of years 
old. Beyond about 10, yr, temperatures are so close to steady 
state that no information as to age can be derived. Although the rate 
of conductive heat loss above the steam zone is about two orders of 
magnitude less than the present rate of extraction of heat by produc- 
ing steam wells, the total loss of heat by conduction over several 
thousands of years may have exceeded the annual extraction of heat 
from steam wells by more than a factor of ten. Heat flow near 
Cloverdale (38°46.4’ N, 122°58.0' W) about 13 km west of the holes 
BE and outside of the zone of known steam, is anoma- 
lously high (approximately 4 hfu) with respect to the regional heat 
flow which is probably about 2 hfu. This high heat flow —— 
that anomalous conditions may extend far beyond the area of the 

known steam field. 
manifestations with infrared 

and consisting of about 60 percent clay. The strati hic interval : 

600 to 750 m is a transition zone between the ie Ga and the N aun a go gre ee fe geothermal phenomena with 

geothermal reservoir. Over this interval the clay content drops to infrared 

about 25 percent and the geothermal gradient drops from over made on ape The 
150°C/km to less than 40°C/km. The reservoir itself is at least 1400 distri tered 

m thick and has a surface manifestation (q greater than 5 hfu) of 40 cones ee a distri a bs —— zones was applied to 

km? and a base temperature of 200°C. The geothermal fluids are of a estimation of heat discharge from the ground, and the results were 

compared with the heat flow distribution measured by the method of 
snowfall calorimetry. Both of the heat discharge distributions show a 
fairly good coincidence. Surface temperature distributions of some 

29288 Geophysical studies in Saraykoey—Kizildere, Geothermal geothermal areas were also observed with a Canon CT-4B infrared 

field, Turkey. Tezcan, A.K. (Maden Tetkik ve Arama Enstituesue, radiation thermocamera. Detailed thermal patterns are shown by the 

m 

hi 

devel ly over known areas recent eruptive 
fissures but also in areas that have no surface thermal manifestations. 
The SP method excels because of: (1) the higher surface resolution 
of the causative heat sources, (2) the smooth distribution of the 
measured potentials (that is, insignificant short-wavelength “noise” 
potentials); and (3) the simplicity and relative speed of measurement. 
Evidence supporting an electrokinetic origin for the large anomalies 
is discussed. 

29292 Geothermal measurements in five small lakes of northwest 
Ontario. Allis, R.G.; Garland, G.D. (Univ. of Toronto). Can. J. 
fied Bullard probe. A small correction for seasonal bottom water 

ments, and the heat flows are corrected for glaciation, lateral tem- 
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its, sedimentation rates, and lateral thermal conduc- 
tivity c changes. Four lakes have an average heat flow of 49 -+- 4 
mW/m?(1.2 +- 0.1 pcal/cm?s). A high heat flow in the fifth lake is 
flex yields point thet falls near accepted lines for the 
flux combination yields a point that falls near accepted lines for the 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


REFER ALSO TO CITATION(S) 29253, 29255, 29257, 29275, 
29280, 29286 


29293 Hydrochemistry of the Lake basin, Kenya. 
B.F. (Geological Survey, Reston, VA); , HLP.; 
Geochim. Cosmochim. Acta; 41: No. 1, 53-72(an 1977). 
New and more complete compositional data are presented for 
a large number of water sam: from the Lake Magadi area, Kenya. 
These water samples range i 
solids) to very concentrated 
recognized in the evolution of 
the water compositions: dilute streamflow, dilute ground water, 
saline ground water (or hot spring reservoir), saturated brines, and 
i that chloride is conserved 
evaporative concentration, — 
by the concentration factors about 
1:28:870:7600: 16,800. Dilute streamflow is represented by perennial 
streams entering the Rift Valley from the west. The new data 
confirm the basic hydrologic model presented by wy oy Sgt 
which has now been refined, 
stages of evaporative concentration. 
from the valley floor north of Lake Magadi, is to be the 
principal recharge to the ground water system. Data were 
obtained for borehole brines as deep as 297 m. They show the 
existence of two distinct brine bodies below the present lake, one 
shallow, coexistent with bedded salts, and highly concentrated (260 
g/kg average dissolved solids), and the other deeper in lacustrine 
sediments or fractured lavas, and only half as concentrated. 


29294 Sulfur dioxide in geothermal waters and 
Brock, T.D. (Univ. of Wisconsin, Madison). 
Acta; 41: No. 1, 73-79(Jan 1977). 


Zinder, S.; 
Cosmochim. 


sulfide, 
neutral, and alkaline springs in Yellowstone National 
i ll amounts in most of them. The 


is oxidized by Oz at these pH values, and 

gs are always low in iron. Although 

bacteria capable of oxidizing sulfide and elemental sulfur are present 

in most of the springs sampled, it is concluded that the oxidation of 

reduced sulfur compounds to sulfur dioxide is primarily a chemical 

process, because of the rapidity with which it occurs and the lack of 
any evidence that bacteria produce sulfur dioxide. 


EXPLORATORY DRILLING AND WELL LOGGING 

REFER ALSO TO CITATION(S) 29255, 29278, 29287 

29295 and prediction from 
application. 


well log with borehole Goss, R.; 
Combs, J. (Univ. of Texas, Dallas). pp cmap of In i 


°C) = 3.30- x (bars) fort 
q/ = 25.3 + 12 x 10°* P for Z-cut 


istivity 
and free fluid index. These ph propertes 
were analyzed to derive predictive equations fees 
ity. An empirical relationship developed for the Imperial Valley of 
southern California is K/sub prd/ = 2.01 - 
sub P/(km/sec). A standard deviation of +-0.7 mcal/cm . sec . °C 
implies a reliability of approximately 10% for the 
conductivity. Application of this relationship to 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 29303, 30033 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 29352, 29353 


29296 by demonstration drilling. 

.M. 'W Systems, Redondo Beach, CA); Wolke, R.M. pp 1 
elopment use 0 thermal resources. . 2. Berkeley, 

rom ium on 

« San Francisco, California, USA (20 

Conversion of geothermal energy to electric power will be 

major use of this resource between now and 1985. Initial investi- 

indicate 200 MWe is a nominal value for electric 

ured 10. dacover one. 200 MWe and that th are 

uired discover one 200 MWe and that the average 
well will produce 5 MWe on 10-acre spacing from a 

the following numbers of wells will be required to 

of 20,000 MWe (750,000 equivalent bbls of 

wildcat wells, 5000 production wells (4 out 

successful), 2000 reinjection wells, or nearly 8000 total wells. 

This equates to dedication of 100 drilling rigs for the next 10 years. 
i exploration ae to meet these production 


use 
Ma 
the 


of borehole diameters from 4 to 12 in. ve om factor Tora age 
demonstration 


results indicate that 7 7/s-in. resource wells are the 
most economical. 


29297 of geothermal heat as an alternate fuel. Towse, 
D. — of California, Livermore). Trans. Soc. Min. Eng. AIME; 
260: No. 4, 322-326(Dec 1976). 

Geothermal energy can substitute for and compete with other 
fuels, but until now it has been used only in special situations where 
to be developed w it can: ee iternate 

be more environmentall | 

capital costs of wells and gathering 

systems and the long | for 

plants. The large investment and long payout times for large indus- 
trial uses adversely affect the economics. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 29248, 30912 


29298 (ATR—77(7518)-1) Geothermal energy, an ee 
and mini-overview survey. (Aerospace Corp., Germanto 

Md. (USA). Environment 
Sens vp. Dep. NTIS $6.00. 


Po GEOTHERMAL ENERGY 3007 
obtained. Thermal contact resistance obscured these acietontites i 
below a uniaxial pressure of 150 bars. Measurements on each of 

gated geo borehole sections indicates that ichon from 
measurements in determining thermal conductivity of unconsoli- 
dated sedimentary sequences. 

Methods were developed for stabilizing SO. in water and gas 

samples. The pararosaniline colorimetric method, and a gas chroma- 

— method using a flame photometric detector ific for 

S| were used to assay SO2. Assays were also ‘ormed for 

in water was U.5-U.0 ex- 

pressed as sulfur). Sulfur dioxide was never detected in gases ema- 

ating from hot sping, or in fumarols slough was acre and Pr demons 

detected. Because of the high solubility of SO2 in water, and its low orn : areas 

pK, it is unlikely that environmentally significant quantities are ged tating Grillin 

volatilized from geothermal systems of the low-temperature type 

characteristic of Yellowstone Park. Laboratory studies suggest that 

Onidant, as FES is not 

nia 

From 2. United Nations ay ane on the development and 
use of 5 aaa resources; San Francisco, California, USA (20 
May 1975). 
See CONF-750525—P2. 
Problems related to thermal conductivity measurements of 
rocks were examined using the divided-bar method. Thermal contact 
resistance, measurement pressure, and sample thickness were found 
to have significant effects on the measured thermal conductivity. For 
accurate determinations, the effect of pressure on reference stan- 
of K/sub fs/ (mcal/cm . sec . 
silica, and K/sub status, gaps, and needs for research and development programs in 
natural quartz were the environment and safety areas of this resource. The information 


3008 ERDA ENERGY RESEARCH ABSTRACTS 
gathered from a survey of geothermal energy deve it under- 
taken to provide background for an environment safety over- 


view program is summarized. A technology assessment for resource 
development is presented. The three specific environmental prob- 
identified as most potentially limiting to geothermal develop- 
perma a sulfide control, brine disposal, and subsidence, are 
ussed. Current laws, regulations, and standards applying to geo- 
thermal systems are $ . The elements of the environment, 
health, and safety program considered to be intrinsically related to 
the development of geothermal energy systems are discussed. Intera- 
gency interfaces are touched on bri y. (MHR) 


29299 (CONF-761020—, pp 99-104) Geothermal waters: an envi- 
ronmental waste problem. Perhac, R.M. (Electric Power Research 

rom Symposium on it; Tucson, Arizona, 
United States of America (USA) G (3 Oct 1976). 

In Waste management 76. 

A brief and general discussion is given of the different types 
of ground subsidence that can occur owing to the extraction of 
geothermal waters from different areas. Problems related to the 
surface disposal and use of low-salinity water and the injection of 
highly saline brienes are briefly discussed. (LBS) 


29300 (NP—21172) Geothermal handbook. Geothermal project, 
1976. (Jones and Stokes Associates, Inc., Sacramento, Calif. (USA)). 
Jun 1976. 197p. NTIS. 

The geothermal pro, of Fish and Wildlife Service, U.S. 

of Selector, aims to develop ecologically sound practices for 
the exploration, development, and management of geothermal re- 
sources and the identification of the biological consequences of such 
development so as to minimize adverse effects on fish and wildlife 
resources. This handbook provides information about the ecological 
effects of geothermal resource development. Chapters are included 
on US geothermal resources; geothermal land leasing; Panay 
for assessing the effects on fish and game; environmen t of 
exploratory and field development operations; and wildlife 
improvement methods for geothermal development. 


29301 (NSF-RA-E—74-071) Workshop on environmental as- 
pects of geothermal resources development. Anderson, D.N.; ~ lend 
R.G. (California State Dept. of Conservation, Sacramento _— 
Div. of Mines and Geology ; Oregon State Dept. of aon Aaa 
Mineral Industries, Portland (USA) ). 1974. 114p. (CONF-741191—). 
National Science Foundation, Washington, DC. 

From Workshop on environmental aspects of eee 
resources development; Pacific Grove, California, United States of 
America (USA) (20 Nov 1974). 

The workshop is divided into the following subjects: water 
quality, air quality, he ge ge impact, hazards, environmental impact 
evaluation, and land use and socio-economic impact. Individual 
problems in each noe + Bae area are evaluated by the following criteria: 
probability of occurrence, seriousness of consequences, resource 
applicability, time urgency for new research, and researchability for 
new research. Recommended approaches to solution are given for 
each problem. Minority statements are given in some cases. (MHR) 


29302 Abatement of hydrogen sulfide emissions from the Geysers 
geothermal power plant. Allen, G.W.; McCluer, H.K. (Pacific Gas 
and Electrie Co Co., San Ramon, CA). pp 1313-1315 of In i 
of the second United Nations a on the development and 
use — resources. Vol. 2. Berkeley, CA; Univ. of Califor- 
nia 

From 2. United Nations symposium on the development and 
ee rancisco, California, USA (20 


May 1975 
CONF-750525—P2. 
The hydrogen sulfide (H2S) emissions abatement program at 
The Geysers geo’ power plant is summarized, and the actions 
currently under way to reduce these emissions are described. The 
Geysers steam averages 223 ppM HS by weight which, after 
passing through the turbines, leaves the power-generating units both 
through the gas ejector system and by air-stripping in the cooling 
towers. The ser sulfide dissolved in the cooling water can be 
controlled by the use of an oxidation catalyst, such as an iron salt, so 
that it is reacted to sulfur before entering the cooling tower. The 
HS in the low-heat-value ejector offgasses may be burned to sulfur 
dioxide and scrubbed directly into the circulating water for reinjec- 
tion into the steam field with the excess condensate. The of 
the impure sulfur produced, design requirements for retrofitting 
existing plants, and modified plant operating procedures are also 
described. Discussions of future research aimed at improved HS 
abatement systems are included. 


resource develop- 
conflict. 


agriculture: use 
Andersen, S.O. (Resources Economist, San Francisco). thes pitas 
of In Proceedings of the second United Nations sym) an cA, 
development and use of 
Univ. of California (1976). 


resources. Vol. 2. 
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From 2. United Nations on the dev 
resources; San California’ USA. CO 
y 
See CONF-750525—P2. 
The environmental impacts from geothermal exploitation are 
largely limited to the area immediately surrounding the production 
facilities. This creates the unique situation where private landowners 
and associated development companies could conceivably bear the 
full benefits and costs of development with neither adverse nor 
beneficial implications to the rest of society. This relationship pro- 
vides the remarkable opportunity to test the contention that w all 
costs and benefits are “internalized,” maximum social gain is 
achieved. The changes in resource management which occur as 
landowners become + telemed of financial and environmental 
implications of geothermal development are investigated. This 
on the pre! research. The probable impact of actions 
increasingly ye rw ala landowners who negotiate for higher 
eds returns and stron — environmental protection is examined. 
First the environmental implications of geothermal cog rp 
from the private landowner’s ive are summarized, the p 
corporate and social implications of these actions are explored. 


— Chemical aspects of the environmental impact of geother- 
power. Axtmann, R.C. (Princeton Univ., NJ). pp 1323-1327 of In 
Teesees of the second United Nations —— on the devel- 
ent and use of —— resources. Vol. 2. Berkeley, CA; 
rom ni ations s' jum on t 
, California, USA (20 
May 1975). 
See CONF-750525—P2. 
Every geothermal installation produces a unique set of chemi- 
pad effluents, which depend intricately upon the geochemistry and 
ee history of the hydrothermal reservoir and on the 
ual plant design. Environmental analyses which compare the 
Sees of one geothermal plant with another, or with alternative 
energy technologies are frequently based on instantaneous pollutant 
emission rates at full power. This procedure can give results that are 
tive and erroneous. Rather, the total history of the installation 
should be analyzed—including the initial drilling and preoperational 
testing phases, the possible age of wild bores, and emissions 
during plant maintenance iods. Few extant chemical analyses of 
hydrothermal fluids e: to the parts-per-billion range, but recent 
studies of atmospheric mercury levels near thermal areas argue that 
pr gor monitoring programs for trace elements should be institut- 
ed. Reinjection of hydrothermal fluids into the reservoirs would 
obviate many environmental impacts, but gaps in the knowledge of 
silica chemistry have militated ee routine reinjection at liquid- 
of the mechanism and the kinetic 


geotl P 
gen sulfide, uithough boron and ammonia have caused deleterious 

vide economical, even profitable, emission control for hydrogen 


29305 Seismic control during a reinjection experiment in the 
a a Cameli, G.M. (ENEL-Centro di Ri- 
Pisa, Italy); Carabelli, E. pp ee of In 


ocala of the second United Nations symposium on the devel- 
CA; 
niv. of California (1976). 


From 2. ae ae ium on the development and 


rancisco, California, USA (20 


In i reinjection experiment into a well 
carried out by the Ente Nazionale per I'Energia Elettrica ) in 
was executed before, during, and the injection itself. 
gravity flow of water into the well lasted nine days with the flow 
rate ran, from 3.5 to 35.5 1/sec. Seismic surveys were performed 
ituto di Geofisica Applicata of the Politecnico of Milan, 
hic stations with continuous re- 


29306 Geothermal steam A.J. 
(Union Oil Co., Santa Rosa, CA). pp 1335-1336 of In of 
the second United i use 


use of 
May 1 3 

See CONF-750525—P2. 

sec while during the day it is more than 10~* cm/sec because of 
human activity. A wide range of “noises” of both natural and man- 
made origin were detected and classified on the basis of their 
frequencies, and The analysis of these character- 
istics enables us to exclude the possibility that seismic or microseis- 

29303 __Environmental_im of geothermal mic events caused by hydrocracks related to the injection had 

occurred. 
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of Vol. 2. , CA; Univ. of California 
Berkeley, CA; Univ. 


"From 2. United Nations ium on the development and 
; San Francisco, California, USA (20 


Treinjection into the geothermal reservoir. This process also offers 

rtunities for extraction of additional energy the reservoir. 
Injection wells can be retired production wells. However, communi- 
cation between the injection wells and currently producing wells 
must be avoided. Also, the injectivity of individual w may 
decline with time unless preventive steps are taken. Brief case 
histories are given here of successful reinjection proj in three 

alles Caldera, New Mexico. 


29307 Behavior of silica in geothermal waste waters. Cuellar, G. 

(CEL-Laboratorio Geoquimico, San Salvador, El Salvador). pp 

1337-1347 of In Proceedings of the second United Nations sympo- 
sium on the development and use of 
Berkeley, CA; Univ. of California (1 

From 2. United Nations symposium on development and 

; San Francisco, California, USA (20 


investi 
throu 


leaves 
of silica. 


reinjection. 
tions, Managua Nicaragua); Alberto 
, G. pp 1349-1363 of In Proceedings of the second 


the rates of 91 and 164 liters/sec b ing a 
bree. The 


damage to 
resources and wildlife, local physical pollutants, ae chan 
and destruction of wilderness areas are environmental effects 
immediately affect people and their surroundings. Such effects 
must—and generally can—be reduced, made beneficial, or offset by 
responsible and dedicated utility planning. It sufficies to say that 
geothermal power is not environmentally free. Although the eco- 
nomics of geothermal energy aj to be promising, environ- 
mental hazards seem manifold. effects and control of excessive 
noise and ground-borne vibrations within the framework of a com- 
prehensive geothermal Environmental Impact Statement (EIS) is the 
main objective of this paper. 


29310 Reinjection of geothermal hot water at the Otake geother- 
mal field. Kubota, K.; Aosaki, K. (Kyushu Electric Power Co., Inc., 
Fukuoka). pp 1379-1383 of In Proceedings of the second United 
Nations symposium on the development and use of ——— 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations ag ee on the development and 
ee rancisco, California, USA (20 

y . 

See CONF-750525—P2. 

At the Otake geothermal field, geothermal hot water has been 
reinjected under the ground since March, 1972 for the purposes of 
—— ly of hot water to the geothermal resources and of 
the disposal of hot water separated from the mixture of the produc- 
tion wells. The total hot water reinjected by three reinjection wells 
is 8 million tons to date. A tendency of increased steam discharge 
from each production well was observed. So far we have seen no 
influence of reinjection on groundwater and surrounding hot 
springs, and have no indication of leakage of the reinjected water to 

surface. In addition, —_" + which might be caused by 
reinjection have not occurred. This paper presents the of 
reinjection, the place and the specification of adeien wale, and 
the conditions and results of reinjection. 


29311 Cerro Prieto geothermoelectric project: pollution and basic 
protection. Sergio Mercado G. (Comision Federal de Electricidad, 
Mexico City). pp 1394-1398 of In Proceedings of the second United 
Nations symposium on the development and use of 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations wanes on the development and 
a isco, California, USA (20 
See CONF-750525—P2. 
The geothermal fluids extracted from the Cerro Prieto field 
have a variety of pollutants which need to be disposed of in order to 
the power plant and the avn The main pollutants are: 
a waste water with NaCl, KCl, SiOQ2, and other salts which 
discharge into the silencers and drainage lines; (2) steam containing 
H.S, CO:, and other gases discharging at the flow regulating system 
and the cooling tower; (3) H2S and CO, gases discharging at the 
plant stacks; (4) condensate in the circulation water system which is 
discharged into the plant drainage; (5) noise; and (6) heat. 


29312 Environmental impact of development in The Geysers geo- 
thermal field, USA. Reed, M.J. (Geological Survey, Menlo Park, 
CA); Reed, M.J.; Campbell, G.E. pp 1399-1410 of In Proceedings of 
the second United Nations symposium on the development use 
resources. Vol. 2. Berkeley, CA; Univ. of California 


From 2. United Nations symposium on the development and 
- 3 = resources; San Francisco, California, USA (20 


See CONF-750525—P2. 

The Geysers geothermal field is in a sparsely inhabited por- 
tion of the California Coast Ranges, approximately 110 km north of 
San Francisco. Present development encompasses 50 km? and con- 
sists of 167 geothermal wells. Eleven steam turbines, supplied by 75 
wells, have a net electrical generating capacity of 502 MW. Devel- 
opment has had several impacts on the environment. Steep slopes of 
incompetent rock, along with We of up to 350 cm/yr, 
created numerous landslides and a high erosion rate. Grading of 
surfaces has accelerated erosion rates in many areas. An area of 
approximately 14 km? has been cut or filled to construct 7 km? of 
level surface for 11 generating units, 75 drillsites, and associated 
roads. Recently, increased regulatory control, more careful site 
selection, and improved construction methods have reduced the 
erosion problem. Moreover, several wells are being drilled from a 
— site to decrease the areas that must be graded. Hydrogen 

in the steam has an average concentration of 220 me/ke, and 
if unabated, the 11 power plants would release 28,000 kg/day of 
hydrogen sulfide to the atmosphere. Experimental units have been 
installed on the power plants to test methods of removal that would 

Geysers area a maximum potential of 5000- — 
in an area of 1000 Approximately 45 
675 geothermal wells will be to exploit this potential. 


of 
(1976). 
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constitute a formidable array of unanswered environmental ques- 
tions. The more pressing environmental issues generally relate to 

use O 

May 1975). 

See CONF-750525—P2. 

The simplest and most economical way to dispose of steam 
condensate and other a fluids after : extraction is by 
May 

See CONF-750525—P2. 

It is feared that the high content of silica in waste water from 
the production wells may cause deposition of silica in the pipes for 
the elimination of water and reinjection wells. In fact, deposits of 
silica, 6 to 10 cm thick, have taken place in the canal from Ahuacha- 
pan-1 where silica concentration in the water is 650 ppM and the 
temperature is around 95°C. A system has been constructed to 
a: the silica behavior of the waste water, which passed 

a retention pond, a culvert 1.5 km long, and a creek. 
Considering the test conditions to be 75 1/sec flow, 45 min retention 
time at the pond, and 3 months duration of the test, the results 
indicate a loss of 25 ppM, total silica in the pond, a decrease in the 
monomeric silica to 00 ppM, a maximum thickness of deposits at 
89°C and 20 min after the water le well, and a total 
deposition of approximately 14.5 to: Furthermore, it has 
been found that the thickness of the silica deposits at the culvert 
after ponding of the water has been reduced to 2 mm. Based on these 
results the feasibility of a 90-MW power plant has been considered at 

Ahuachapan, and a 70-km-long drain cau is being considered. 

29308 

son, S.S. (OTC, 

Vides R.; Cuellar 

United Nations symposium on the development and use of geother- 

mal resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations ig eee on the development and 
use of ‘oe resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 

Highly mineralized waters represented a major problem for 
the exploitation of the Ahuachapan field. 
reinjection experiments were successfully carried out in 1970 and 
1971, during which time almost 2,000,000 cu m of water at 150°C 
were reinjected at 
combination of gra 
water was injected into the high-temperature aquifer at depth, and 
the resulting —— effect was observed. No technical difficulties 
from — = of any other nature were experienced. It was 
concluded that reinjection should be carried out within the high- 
temperature system, which means recycling the water with the 
residual heat after ya the reservoir, thus practically eliminat- 
ing any danger of insufficient water for heat extraction even with 
limited natural recharge, and possibly at the same time effecting 
significant conservation of energy. The local cooling effect around 
the point of injection, which should be a minimum of 1.5 km away 
from the production area, was estimated and found to be of minor 
significance in relation to the expected benefits. The cost of reinjec- 
tion was estimated to be approximately 1 US mill/kWh, and the 
reinjection of the waste water is considered a technically and eco- 
nomically feasible disposal method. 

29309 Environmental noise and vibration control at geothermal 

sites. Jhaveri, A.G. (Acoustech Division of Agrimedics, Inc., Belle- 

vue, WA). pp 1375-1378 of In Proceedings of the second United 

Nations symposium on the development and use of geothermal 

resources. Vol. 2. Berkeley, CA; Univ. of California (1976), 

From 2. United Nations a on the development and 
use of ms resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 

Environmental effects of withdrawing steam from the earth 
are several. Air pollution, thermal pollution, water pollution, land 
subsidence, ground-water contamination, and possible earth tremors 


3010 ERDA ENERGY RESEARCH ABSTRACTS 


29313 and seismic safety of geother- 
mal developments. Ridl aylor, C.L. (Woodward-Clyde 
Consultants, Oakland, “CA. 1418 of In Proceedings of the 


second United Nations symposium on the development and use of 
resources. Vol. 2. Berkeley, CA; Univ. of California 
1976). 


From 2. United Nations s ium on the development and 
; San Francisco, California, USA (20 


See CONF-750525—P2. 

The locations of known geothermal resource areas in the 
world coincide with zones of seismicity and active tectonism. 
Because of the potential for environmental damage, loss of invest- 
ments, and social and economic disruption resulting from failure of 
geothermal developments due to earthquake-related geologic and 
seismic hazards, it is essential that such hazards be evaluated and 
‘considered during site selection and facilities design. Earthquake- 
related geologic and seismic hazards to be considered are surface 
fault rupture, earthquake ground shaking, ground failure, tsunamis, 

seiches, and seismically induced flooding. Regional evaluations of 
these hazards include studies of regional geology, regional tectonics 

interpretation, and remote sensing fe 
detailed siting evaluations should include J gsi mapping, explora- 
tory borings, trenching, geop surveys, ratory 
engineering analysis of laboratory and 


29314 
waters by precipitation of use calcium silicates. Rothbaum, H.P.; 
Anderton, B.H. (Dept. o' of Scientific and Industrial Research, Petone, 
New Zealand). pp 1417-1425 of In Proceedings of the second United 
Nations symposium on the development and use of ae aes 
resources. Vol. 2. Berkeley, CA; Univ. of California (197 

From 2. United Nations symposium on the development and 
resources; San Francisco, California, USA (20 

See CONF-750525—P2. 

The discharge waters from the New Zealand geothermal 
fields in Wairakei and Broadlands contain appreciable concentrations 
of silica (500 to 1000 g/tonne) and arsenic (3 to 5 g/tonne). These 
can be removed with lime, simultaneously making the waters fit for 

or use, and producing useful calcium silicates. A pilot plant 
was built for studying this process on a continuous basis. harge 
water at 90°C is first “aged” to allow silica to polymerize; addition 
of slaked lime to the water then rapidly precipitates a flocculent, 
hydrated calcium silicate gel, which is readily separated in settling 
of it is coprecipitated. Optimum operating conditions for a water 
containing about 1000 g/tonne silica involve addition of 700 g/tonne 
quicklime; the resulting calcium silicate filtered well to give a gel 
with 30 percent solid content. This could be dried with geothermal 
heat to give an amorphous powder, having a bulk density of 0.20 g/ 
cm’ and a SiO2/CaO ratio of 1.7, which can find uses in wallboards 
or insulants. Smaller lime-addition rates remove part of the silica as a 
silica-rich calcium silicate, while higher lime-addition rates give 
almost quantitative silica and arsenic removal as a calcium-rich 
calcium silicate. 


29315 Ground movement in New Zealand geothermal fields. Stil- 
well, W.B.; Hall, W.K.; Tawhai, J. ee ee 
ment, Private Bag, New Zealand). pp aang of In Proceedings of 

the second United Nations ogg dys development and use 
a 5. resources. Vol. 2. Berkeley, CA; Univ. of California 


From 2. United Nations ium on the development and 
rancisco, California, USA (20 


May 1975). 

See CONF-750525—P2. 

Ground subsidence and horizontal movement in water-domi- 
nated geothermal fields have been clearly demonstrated follo 
almost 20 years of exploitation of the Wairakei field and some “ 
years of leveling and control surveys. Recent check surveys have 
and have highlighsod the diticaities sslostiog 


a distinct pattern of subsidence occurred although this 
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may now be influenced to some extent by the discovery of a new 
feed zone. A further example is reported at Kawerau where a new 
ofthe field may well influence the extent of development ofthe 
influence the extent of development of the 


careful monitoring takes on a very real 


whole field, and hence 
significance. 


29316 Physical aspects of pollution related to geothermal energy 
Swanberg, C.A. (New Mexico State Univ., Las 
Cruces). pp 1435-1443 of In Proceedings of the second United 
Nations symposium on the development and use of I 
resources. Vol. 2. Berkeley, CA; Univ. of Napa ay (197 

From 2. United Nations ag ee the development and 
resources; San rancisco, California, USA. (20 

y 

See CONF-750525—P2. 

Although geothermal energy is frequently called } dl “clean” 
form of energy, environmental problems do exist; and these prob- 
lems must be defined, their deleterious effects evaluated, and suitable 
methods for monitoring any adverse effects must be developed, 
preferably at the earliest possible time so that environmental consid- 
erations can be incorporated into the planning of long-range devel- 
opment of the resource. Venting of hot geothermal by-products into 
surface waters or the atmosphere may result in unacceptable envi- 
ronmental effects, particularly in "blind or “hidden” geothermal 
fields which have not been subjected to natural ol lution 
and geysers. holding ponds should be 

to store geothermal fluids during the drilling and testing 
phases. Noise pollution can be a problem, particularly during oy 
drilling and phases of dvldemae Land subsidence is a 
potential hazard of geothermal development, particularly in low- to 
moderate-temperature liquid-dominated fields where large quantities 
of water must be extracted in order to sustain production. Reinjec- 
tion of the geothermal effiuent to stabilize the reservoir pressures or 
the use of downhole heat exchangers are two of several methods 
which land subsidence and thermal pollution can be mini 
Generation of earthquakes as a consequence of injecting fluids into 
areas of active faulting is well documented and such seismic hazards 
are particularly acute for water-dominated geothermal fields, many 
of which owe their existence to geothermal waters 
active faults. Develo t should be preceded by a program 
microseismic monitoring in order to establish background — 
information regarding the nature of the geothermal 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 29314 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 29313, 29352 


29317 and of 

power plants using the binary fluid cycle. Walter, R.A. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Sep 1976. Con- 
— 148p. Dep. NTIS $6.00. 


sy 
The optimization technique employed for 
this analysis was based upon the principle of maximum use of 
geothermal energy. 


29318 (TREE—1030) Geothermal R and 


D Project report for 
G Idaho, Inc., Idaho tor _— Dec 1976. Contract EY-76-C-07- 
1570. 75p. Dep. NTIS 
in the “third quarter of 1976 is 


elopment wi i testing 
; the Boise Space Heating Project; the design and analysis 
of power conversion concepts for 


17-22) Calculations of 
flows including normal shock waves. 


May 1975). 
field data. Such studies can produce valuable estimates the maxi- 
mum credible earthquake, the potential for surface fault rupture, 
ground failure (including liquefaction, landsliding, lurching differen- 
tial compaction, and lateral spreading), tsunamis, seiches, and seismi- 
cally induced | The results of these studies can then be 
Cnergzy projects Dy unger the direction 
the Idaho National gineering Laboratory of the Energy Research 
and Development Administration. These projects include the Raft 
vanced heat exchanger research and testing; and studies relating to a } 
network and survey control at the earliest possible opportunity is variety of direct uses of geothermal heat energy. 
one of the major requirements of a geothermal exploration program, 
icularly in its application to the siting of and design of ; POWER PLANT SYSTEMS AND COMPONENTS 
1976. 


persed drop-in vapor vapor flow, was developed. Ths technique the bas 


29320 yee Calculation of two-phase dispersed dro- 
plet-in-vapor flows normal shock waves. Comfort, W.J.; 
Alger, T.W.; Giedt, W.H.; Crowe, C.T. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab. ). 28 Jul 1976. Contract W- 
7405-ENG-A8. 20p. (CONF-761107—16). Dep. NTIS $3.50. 
From Annual of the American Society of Mechani- 


REFER ALSO TO CITATION(S) 29306, 29311 


29321 (NP—21624) ERDA test facilities, East Mesa Test Site. 


Geothermal resource investigations, Imperial Valley, California. 
Garcau of Reclamation, Boulder City, NV. (USA)). 1976. vp. 
of Reclamation, Boulder 


Nations symposium on the developmen’ 
resources. Vol. 3. rey CA; Univ. of California (1976). 
From 2. United et ae ium on the development and 
rancisco, California, USA (20 


explored salt domes and a few 
salt domes exist in the southern United 
Ark 


Be 


'2> 


report No. 2, July—September Kukacka, L.E.; Fontana, J.; 


Galen, B. (Brookhaven National Lab., U; 
Contract EY-76-C-02-0016. 16p. NTI 


(USA)). 1976. 
A coordinated program 
cements specifically 


preliminary management 
prepared, and research on polymer cementing materials started. 
the july -September 30, 
Po) or 
976, is described. 
29324 Choke design for geothermal bores. James, R. (Dept. of 
Scientific and Industrial Research, Taupo, New Zealand). pp _— 
1698 of In Proceedings of the second United Nations symposium 
the development and use of Vel 
CA; of 1975). 
rom 2. United Nations s ium on the development and 
dy = resources; San Francisco, California, USA (20 
y 


See CONF-750525—P3. 

To control long-term discharges from the wellheads of geo- 
thermal bores, chokes are preferable to control valves, sane on are 
expensive and liable to be damaged by erosion or chemical deposits. 
The type of choke recommended is a steel plate with a hole 
machined in it. This is inserted between the flanges of the horizontal 
discharge pipe, which terminates in a lip pressure ing. A simple 
equation is used to obtain the choke diameter for a given 
the appropriate wellhead pressure. 

29325 Advancement in cementation techniques in the Italian geo- 

thermal wells. Cigni, U. (ENEL, Larderello, 

Giovannoni, A. pp 1471-1481 of In 

United Nations symposium on the deve! raided. 

mal resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations s 


during the last years has frequently exceeded 1500 m. Consequently, 
temperatures have been found (250 to 300°C), which 


y simulating the conditions (that is, temperature 
150 to 300°C, carbonate or ma; formations, sulfate layers, and 


so on, and sometimes also 


California, Mexico. Bernardo oe rancisco 
Federal de Electricidad, Baja California, Mexico). pp 
1483-1495 of ad of the second United Nations 
sium on t use 
, CA; Univ. of California (1976). (In Spanish and English) 
rom 2. United Nations sym: ium on the development and 
- = resources; San Francisco, California, USA (20 


See CONF-750525—P2. 

To maintain the steam production required for the operation 
maintenance and repair of the wells was undertaken. F 
tures and collapses were found primaril 

of 600 m. Only two of the 


operations were formed. Related to these problems is the loss 
control of Well M-13 which 
of 200 m. It has been controlled and properly 


withstand the Opening and 


29327 Use of water in geothermal drilling. . Sees 
Energy Authority, Reykjevie Iceland). pp 1301- 1502 of In 
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In Mechanical Engineering Department quarterly report, 
1976. 
(USA) (9 Nov 1976). 
A method for calculating quasi-one-dimensional, steady-state, 
two-phase dispersed has been developed. The 
technique is applicable to both ic and supersonic single com- 
moray flow in which normal shock waves may occur, and is the 
is for a two-dimensional model. The flow is assumed to be 
inviscid except for droplet drag. Temperature and pressure equilibri- 
um between phases is assumed, although this is not a requirement of 
the technique. Example calculations of flow in one-dimensional 
nozzles with and without normal shocks are given and compared 
with experimentally measured pressure profiles for both low quality 
and high quality two-phase steam/water flow. 
GEOTHERMAL ENGINEERING 
use of ” “‘'rrce resources; San Francisco, California, USA (20 
May 1975). 
See CONF-750525—P2. 
geothermal resource investigations in perial alley, California are ju; uu ‘vere pr : In t © cnoice OF sul oO} 
presented for use by prospective bidders for the construction con- cement and in the cementing techniques. Laboratory tests, carried 
tower with its i su and equipment, pipeli 
electrical equipmen earth ’ Eee high saline waters), followed by in-hole 
tests, enabled us to set up a slurry which proved to be very 
29322 Gulf Coast salt domes as possible sources of geothermal satisfactory. It is a slurry made up by Geoterm (silica flour and 
energy. Jacoby, C.H.; Paul, D.K. (International Salt Co., Clarks Geocem cement of the type B-HSR) and normally retarded by 0.15 
Summit, PA). 1673-1679 of In Proceedings of the second United percent of HR-12. The use of this type of slurry warrants also the 
maintenance of very high mechanical resistances at temperatures up 
to 300°C, provided that suitable techniques are applied, allowing a 
good removal of the gelled mud. By adopting these techniques and 
employing the slurry mentioned above, a noticeable decrease in 
May 1975). mechanical failures of both cement and casing has been obtained in 
See CONF-750525—P3. all the geothermal wells drilled in Italy —_ the last few years. In 
More than 600 some areas, like that of Alfina (where a cap of incondensable gases is 
score of yet unexplored present), the control of sudden circulation losses proved to be 
States, running — Ti effective only when a mixture of Portland 525 Cement Blok and 
Alabama, including on- and off-shore Gulf of Mexico. of aluminous cement is used. 
and vary from 2 to 5 mi or more in radius. At the originati 
depths, a number of domes are connected with 
the thick mother Louann salt. Salt has one of 
conductivities among minerals, and its abnormally 
changes with temperature. At high temperature 
becomes plastic, which has been accepted as 
extrusion and formation of domal structures. 
seated origin and continuous high conducti 
which is surrounded by low-conductivity fi 
tion, utilization. a ve 
tures of the order of 330°F at 10,000 
at 20,000 ft are typical in salt domes. A very 
heat flux, the extensive size of salt domes at 
— Rice og y A heme | Remy my abandoned due to lack of adequate safety for putting them back into 
number of typical ways have been ion. The ir and maintenance activity be; with caliper 
geothermal energy; and with the presentati a 
concepts, it is believed that the virtually . 
geothermal energy will find numerous uses in near th 
DRILLING TECHNOLOGY AND WELL HARDWARE : 
REFER ALSO TO CITATION(S) 29296 


ings of the second United Nations symposium on the development 
and use of geothermal resources. Vol. 2. Berkeley, CA; Univ. of 
California 

From 2. United Nations ap ee on the development and 
use of ene resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 

Water has been used as a flushing medium in geothermal 
drilling for many years. The main advantages com with mud 
drilling are low cost and very little danger of sealing off production 
zones when losing circulation. Using water in sufficient quantity 
makes it possible to use the journal bearing bits in high-temperature 
areas although they are designed for a maximum temperature much 
lower than the formation temperature. These bits last for 200 to 300 
hours and can save drilling time and make the drilling easier below 
the casing. After drilling the holes to total depth, water flushing 
using open hole packers has proved to be a very useful operation. 
This opens up existing fissures and will in many cases increase the 
production of the hole. 

29328 Geothermal drilling technology. Maurer, W.C. (Maurer 
Engineering Inc., Houston, TX). pp 1509-1521 of In Proceedings of 
the second United Nations symposium on the development and use 
of —— resources. Vol. 2. Berkeley, CA; Univ. of California 


From 2. United Nations symposium on the development and 
resources; San Francisco, California, USA (20 

See CONF-750525—P2. 

Conventional oil field rotary drilling rigs are currently used 
to drill geothermal wells. These drilling rigs can efficiently drill 
wells at up to 500°F, while at higher 
serious problems will arise with blowout preventers, roller bits, 
packers, logging tools, drilling fluids, and other downhole oa 
ment. Research should be initiated to develop improved y alien 
equipment and drilling fluids for use in geothermal wells, since the 
bottomhole temperatures in some future geothermal wells will 
exceed present drilling capabilities. Many geothermal wells are 
than the sedimentary rocks normally encountered in the oil industry. 
Improved bits for drilling and coring these hard rocks must be 
developed. Research is being done on over 30 novel drills ranging 
from lasers which melt rock to explosive drills which blast holes in 
the rock. Subterrenes being developed by the Los Alamos Scientific 
Laboratory utilize electric resistance heaters to melt holes in rocks. 
Subterrenes have potential for drilling into magma, lava beds and 
other extremely hot rocks which exceed the temperature capabilities 
of conventional rotary drills. Sandia Laboratories is working on four 
novel drills which have potential for increasing drilling rate and bit 
life: k drills, downhole changeable bits, continuous-chain bits, 

d Terra drills which utilize ——— to fracture the rock and 
roller bits to remove it. A new high-pressure erosion drill being 
developed jointly by Exxon and eight other oil companies utilizes 
high-pressure fluid jets (15,000 psi) to disintegrate the rock. These 
high pressure bits drill 2 to 3 times faster than conventional bits and 
have potential for reducing the cost of drilling geothermal wells. 


29329 Geothermal drilling and well testing in the Afyon area, 
Turkey. Tan. E. (Mineral Research and Exploration Inst., Cubukdag- 
Aydin, Turkey). pp 1523-1526 of In Proceedings of the second 
United Nations symposium on the development and use of geother- 
mal resources. Vol. 2. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations amy ee on the development and 

pod _— resources; San Francisco, California, USA (20 
y 

See CONF-750525—P2. 

Afyon geothermal area is a new area, and at present it is a 
low-temperature one, about 100°C, used to heat the city of Afyon. 
Three wells have been drilled—two exploratory wells of 120 to 166 
m and one production well of 905 m depth. A second production 
well is being drilled. Most of the hot water in the area exists in the 
fractured Paleozoic crystallized marbles and Paleozoic metamorphic 
schists at a depth of about 160 to 460 m, according to the location 
and the slope of the:zone. The rag kg used were the GD-3000 
for the exploratory wells and the BU-75 for the production well. 
Casing layout for the production well was a 12 °/,-in.-outer-diameter 
conductor and an 8 °/s-in.-outer-diameter production casing, and 
both were cemented to the ground surface. A 6 °/s-in. slo’ liner 
was inserted to the bottom of the well. The cement used was normal 
Portland cement. Clay-base mud was used for the circulated fluid. 
Considering the rock bits, the ones of moderate types were adapted 
mainly. Regarding the well testing, borehole temperature and pres- 
sure measurements and production and gas content tests were made. 
Well-bottom temperature was 106°C, well-bottom pressure was 1195 
psig at 900 m, production rate was 20 I/sec., gas content was 
about 0.350 to 0.375 percent CO2 by weight at atmospheric pressure. 


FLUID TRANSMISSION 


29330 Control orifices on overland transmis- 


sion pipelines. James, R. (Dept. of Scientific and Industrial Research, 
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Taupo, New Zealand). pp 1699-1702 of In Proceedings of the second 
United Nations symposium on the devel tt and use of geother- 
mal resources. Vol. 3. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations on the development and 

= —_— resources; San Francisco, California, USA (20 
y 

See CONF-750525—P3. 

Steam traps are used to remove both condensate and salty 
carry-over water from long pipelines transmitting steam from a 
borefield to a power house. These pipelines often erode, corrode, 
and clog, requiring much servicing; also they can be inefficient, 
allowing more than 10 percent of pipeline steam to escape with the 

ing water. Using simple orifices, an all-round improvement is 
obtained, reducing initial costs, servicing, and steam loss. 


29331 Possible serious effect of the presence of steam on hot- 
water flow measurements utilizing an orifice meter. James, R. (Dept. 
of Scientific and Industrial Research, Taupo, New Zealand). pp 
1703-1706 of In Proceedings of the second United Nations sympo- 
sium on the development and use of geothermal resources. Vol. 3. 

, CA; Univ. of California (1976). 

rom 2. United Nations symposium on the development and 
bo a resources; San Francisco, California, USA (20 

See CONF-750525—P3. 

The flow of separated hot water from wellhead 
separators is usually measured by orifice meters. Sometimes steam 
escapes into the water pipe containing the meter, and it is shown that 
even small quantities can cause large increases in the differential 
pressure drop across the orifice, causing large errors in the estimated 
water flow rate. 


29332 Scrubbing of chlorides in carry-over water from geother- 
mal well separators. McDowell, G.D. (Dept. of Scientific and Indus- 
trial Research, Taupo, New Zealand). pp 1737-1740 of In Proceed- 
ings of the second United Nations symposium on the development 
“i976. of geothermal resources. Berkeley, CA; Univ. of California 

From 2. United Nations symposium on the development and 
ee rancisco, California, USA (20 


use 
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See CONF-750525—P3. 

With the advent of et pa steam-water flow transmission 
from a wet geothermal borefield to the power station and related 
industry using heat energy, the problem of chloride removal from 
the steam prior to turbine inlets has arisen. Theoretical calculation 
on the scrubbing performance of steam within pipelines from the 
steam separators has been done, and practical tests carried out on 
Wairakei borefield steam lines have achieved similar results. The 
efficiency of the Bangmar steam separators used in the Wairakei field 
averages 99.95 percent dryness, and the chloride contcnt of the 
carry-over water is 1500 ppM. Extensive tests show that the steam is 
scrubbed in the pipeline ugh normal condensation and cleared 
through drain pots. The drains at Wairakei are poorly designed and 
improperly placed in to the flow patterns within the pipe line. 
Despite these defects chlorides are removed to below 2 ppM 
within 400 m of the separators. Condensation and drains of 
improved design, together with the placement of such drain units at 
points on the pipelines where flow patterns are regular, could reduce 
the scrubbing length considerably. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 29307 


(COO—2576-3) Hydrogen sulfide stress corrosion crack- 
materials for geothermal . Hehemann, R.F.; Troiano, 


1976. Contract EY-7 -2576. 34p. (CONF-761057—2). Dep. 
NTIS $4.00. 

From Electrochemical Society ing; Las Vegas, Nevada, 
United States of America (USA) (17 Oct 1976). 

Studies to evaluate the performance of alloys used in geother- 


posi modifications 
corrosive effects of the H2S and thermal environments in geothermal 
fluids. ee embrittlement and sulfide stress corrosion cracking 
tempering tem id temperature content, 
29334 Rapid scaling of silica in two district heating systems. 
Thorhallsson, S.; Ragnars, K.; Arnorsson, S.; Kristmanndottir, H. 
(National Energy Authority, Reykjavik, Iceland). pp 1445-1449 of In 
Proceedings of the second United Nations symposium on the devel- 
et resources. Vol. 2. Berkeley, CA; 
niv. of California (1976). 


29333 
ing in 
available and those which have modified metallurgi structures 


removed by p 
40 cm apart, through the pi 


; > t dilution of the drillhole 
at atmospheric pressure, 
a So far silica scaling appears to be 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 29244, 29245 


29335 

wells. Barelli, 

G. pp 1537-1546 of In Proceedings of the 
Uae ofc t and use of 


See CONF-750525—P3. 

Build-up curves of some Italian geothermal fields 
Travale, Mt. Amiata) analyzed with oil-well test methods reveal: 
transmissivity (hk) values ranging between | and 200 Darcy-meters 
and transmissivity values obtained with different methods are consis- 
tent with one another; generally negative skin effect coefficients; 
well-bore storage coefficients which are usually higher than those 
calculated on the basis of well volume and fluid properties; and 
—— boundary effects and formation heterogeneities. For most 
of high productivity wells, back-pressure curves reveal the 
existence of a non-Darcy flow in the reservoir. The hk values thus 
obtained are compatible with the results of build-up tests. 


29336 Analysis of water levels and reservoir pressure 
ments in geothermal wells. Celati, R. (CNR, Pisa, Italy); 
Taffi, L.; Stefani, G.C. pp 1583-1590 of In Proceedings of 
United Nations symposium on the dev t and use of geother- 
mal resources. Vol. 3. Berkeley, CA; Univ. of California” (1976). 

resources; San 


5). 
See CONF-750525—P3. 


measure- 
uarci, P.; 
second 


use of 
May 1 


sures of Larderello field for the 1940 to 1955 period, when the wells 
were not shut in, have been on the basis of these water- 
level data. Initial pressures ranging from 20 to 40 ata were found in 
Larderello, but these values were in all cases affected by the nearby 

plots have shown that in different parts of the 
both and vapor-dominated systems had exist- 
ed before intensive exploitation began. 


5). 

See CONF-750525—P3. 

geothermal reservoirs resulting from steady withdrawal of fluid is 


investigated numerically. The aquifer is confined by cap rock on 
top, heated by an impermeable surface at the bottom, and 
continuously from the ocean. The governing quasilinear Fs 
differential equations in terms of pressure and temperature are 
proximated by finite difference equations which are solved eb 
cally by iteration. Computations were carried out for both cylindci- 
cal and reservoirs It is 
found that the withdrawal rates and the location of the withdrawal 
site have a significant effect on heat transfer and fluid flow charac- 
teristics in a reservoir. 


29338 Present methods of opening 
Mexico. Dominguez A., B. 


Prieto Geothermal Field, 

——_ de la Mora, F.J. (Comison Federal de Electricidad, Mexi- 
cali, Mexico). pp 1629-1633 of In Proceedings of the second United 
Nations symposium on the development and use of ro 
resources. Vol. 3. Berkeley, CA; Univ. of California (197 

From 2. United a oe ae on the development and 
use of rancisco, California, USA (20 
May 1975). 

See CONF-750525—P3. 

The first four exploration wells built in 1964 were opened 
right after their construction was completed. This is the usual 
procedure followed in oil wells, but because some fractures and 
collapses were detected, careful studies were undertaken which 
showed that the main cause of these problems was the sudden 
opening of the wells. Presently, a stage of observation, heating, and 
development is followed while the wellhead pressure is slowly 
increased. At the same time, temperature, pressure, and caliper wake 4 
are obtained to observe the evolution of the well and changes in 
casings. Geochemical analyses are also made to establish the charac- 
teristics of the fluids produced by the well. It is concluded that the 
method could be improved. It is felt, however, that under conditions 
similar to those in our field the method is quite useful in avoiding 
casing problems and maintaining the operation within essential mar- 
gins of safety. 


29339 Some considerations on well characteristics at Otake and 
Hatchobaru geothermal areas, Japan. Fukuda, M. (Kyushu Univ., 
Hakozaki Fukuoka, Japan); Aosaki, K.; Sekoguchi, K. pp 1643-1650 
of In Proceedings of the second United Nations sym um on the 
development and use of geothermal resources. Vol. 3. , CA; 
of Califo "Un the development and 
rom ni um on dev t 
y 


See CONF-750525—P3. 

Kyushu Electric Power Co. Ltd., Japan, has operated the 
Otake geothermal electric generation plant of 10 MW since 1967. 
Besides" this plant, five production wells were drilled at Hatchobaru 
to construct another geothermal station. Hot water from the wells at 
both Otake and Hatchobaru has about two times the flow rate of 
steam, so that the flow in the well is an upward vertical flashing flow 
of a steam and water mixture. At Otake, the steam flow rate, 
enthalpy, and thermal output of the steam-water mixture are in the 
ranges of 20 to 50 t/hr, 250 to 300 kcal/kg, and 0.5 to 1.5 x 10* kcal/ 
sec; while at Hatchobaru, these are 50 to 100 t/hr, 300 to 320 kcal/ 
kg, and 1 to 2.8 x 10‘ kcal/sec. The calculation method of pressure 
distribution along a well is described, based on the momentum and 
continuity equations for flashing a steam-water two-phase flow. 
Using this method, the pressure at the large crack zone is estimated, 
if the wellhead measurements are made on the wellhead pressure, 
separator pressure, and flow rates of steam and water. The charac- 
predicted, applying the present 


29340 Observations of the effect of a three-year shutdown at 
Broadlands Geothermal Field, New Zealand. Hitchcock, G.W.; 
Bixley, P.F. (Ministry of Works and Develo ae. Taupo, New 
Zealand). pp 1657-1661 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
resources. Vol. 3. Berkeley, CA; Univ. of California (1976), 
From 2. United Nations pater ye on the development and 
, California, USA (20 


Drilling and testing 25 exploration wells over a period of 5 

a ogy in a total discharge of 7.4 x 10° Ib mass and 4.2 x 10° 
heat. Investigations ceased in August 1971 and, apart from minor 

brief discharges, eal the bores remained shut until December 1974. 
This shut-in period, during which 7 downhole pressure and 
temperature measurements were made, has provided a unique oppor- 
tunity to examine the recharge characteristics of the reservoir. 


29341 Optimum well spacing for geothermal power. James, R. 
of Scientific and Industrial Research, Taupo, New Zealand). 

pp 1681-1684 of In Proceedings of the second United Nations 

t and use of resources. 


the developmen! 
a Berkeley, CA; Univ. of California (197: 
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From 2. United Nations agg oe on the development and 
use of ' ene resources; San Francisco, California, USA (20 
May 1975). 

See CONF-750525—P2. 

Two district at systems in Iceland exploit wells fed with 
water at 200°C and 212°C. The hot water is flashed at atmospheric 
pressure, and the steam is ry go while the water fraction is 
utilized. One system, at Namafjall (2 MW thermal), began operation 
in 1971, and the other, in woe ae (8 MW thermal), was connect- 
ed to an already existing distribution system in 1973. The flashed 
water that is used contains 330 to 420 ppM SiOz. This silica is 
considerably dissociated because of the high pH (9.6 to 9.8). There- 
fore, saturation with opaline silica was predicted at about 60°C, and 
no precipitation was expected above this temperature. However, 
rapid scaling of silica takes place at temperatures as high as 95°C in 
the distribution pipes and in heat exchangers, which are located in 
each house. Preliminary investigations indicate the presence of chal- 
cedony in a few samples of the silica precipitate. Most of the samples 
display, however, an amorphous x-ray pattern only. The — in 
the pipes are loose, leaf-like flakes, pointing against the flow. In 
1 to 30 mm inside an 8-in. pipe at 

ing two wire-wheel brushes, 

sy es. The heat exchangers have to 
on Italian geothermal 

ti, G.; Celati, R.; Neri, 

md United Nations 

resources. 

From 2. Uni ations a on the development and 
use of geothermal resources; San Francisco, California, USA (20 
May 1975). 

In the low-permeability, fractured formations normally form- 
ing the reservoir in Italian geothermal fields, the water levels, 
measured in the wells after mud drilling has ended, give quite a good 
indication of fluid pressures in the fractures, both in water-dominat- 

May 1975). 
See CONF-750525—P3. 
, K.H. pp 
1591-1598 of In Proceedings of the second United Nations sympo- 
sium on the development and use of eres resources. Vol. 3. 
Berkeley, CA; Univ. of California (1976). 

From 2. United Nations i. ae on the development and 
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From 2. United Nations symposium on the development and 
resources; California, USA (20 


CONF-750525—P3. 

The closer the distance between production wells, the lower 
the field development cost, due largely to the high * nag of steam 
transmission lines. For underground systems where flow is through 
fissured formations, it is found that wells of fairly large discharge 
can be quite close to; os (order of 50 m) without interaction 
effects. Calculations indicate that this applies both to hot-water fields 
Hence, well spacing for a 
hot-water system should still be appropriate if discharges are 
peony to dry steam. 


May 1 


Rapid estimation of electric power potential of discharging 
a wells. James, R. (Dept. of Scientific and Industrial Re- 
—_. Taupo, New Zealand). pp 1685-1687 of In Proceedings of the 

United Nations symposium on the development and use of 


gether resources. Vol. 3. Berkeley, CA; Univ. of California 


ium on the development and 
y 


dischareng fluid to the atmosphere under the usual 
(mixture at sonic velocity), it is shown 
power of which the well is capable. This applies both to wells 
deriving their flows from a dry steam reservoir and to those based 
on a pressurized hot-water system. 


hole pressure and temperature measurements. James, R. (Dept. of 
Scientific and Industrial Research, Taupo, New Zealand). pp 1689- 
1691 of In Proceedings of the second United Nations symposium on 
the development and use of — resources. Vol. 3. Berkeley, 
CA; Univ. of California (1976). 

From 2. United Nations symposium on the development and 
— resources; San Francisco, California, USA (20 


See CONF-750525—P3. 

Vertical flows of pressur:zed hot water were found to lose 
temperature as they rose in Turkish geothermal boreholes. This was 
pressures everywhere exceeded the poral owe vapor pressure. The 
tat the anlar of to 15°C) 0 of 
500 m and the wellheads were due to the bubbling of gas out of the 
hot water. Measurements of the pressure and temperature of the 
flowing columns were used to determine the gas content of the feed 
water to the holes and were found to be in the 1.6 to 2.0 
percent gas in the total fluid. Ths wie with Gly 
small amounts of H2S. 


29344 Drawdown test results differentiate between crack flow 

and porous bed permeability. James, R. (Dept. of Scientific and 

Industrial Research, Taupo, New Zealand). pp 1693-1696 of In 

Proceedings of the second United Nations symposium on the devel- 

— tt and use of geothermal resources. Vol. 3. Berkeley, CA; 
iv. of California (1976). 

From 2. United Nations jum on the 


May I 


Downhole tests of geothermal wells under flowing conditions 
show that when discharge is plotted against pressure drawdown, the 
type of curve obtained indicates how fluid enters the well--whether 
from a crack or from porous strata. It is also possible to estimate the 
width of a crack and how much the flow would be increased by 
underreaming. 


29345 Mesa field: a preliminary 

geothermal wells. Ma K.E. (Bureau of pm Boulder 
City, NV). wp I741-1747 of In Proceedings of the second United 
Nations symposium on the development and use of geothermal 
resources. Berkeley, CA; Univ. of California (1976). 

From 2. United Nations prin on the development and 


use of rancisco, California, USA (20 
May 1975). 
See CONF-750525—P3. 
The U.S. Bureau of Reclamation has four 


production wells and one reinjection well. esa 6-1 was com- 
to «depth of 2443 m and Mesa ©? was completed to 1816 m 

currently supplying fluids for test desalting A 
test injection well, Mesa 5-1, was completed to a of 1830 m 
production Welle, Maen 6-1 3-4, were drilled and 
completed to depths of ae a All wells 
use either slotted production casing or a slotted liner opposite 


producing zones. Bottom-hole temperatures have been measured as 
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follows: Mesa 6-1, 204°C; Mesa 6-2, 188°C; Mesa 5-1, 157°C; Mesa 
8-1, 179°C; and Mesa 31-1, 154°C. Shut-in wellhead oy pane 
have been measured at wells Mesa 6-1, Mesa 6-2, Mesa 5-1, 8-1, 
and Mesa 31-1 as 4.5, 7.4, 4.6, 4.8, and 4.6 bar, respectively. All wells 
will produce either liquid at low flow rates or a mixture of steam and 
liquid at higher flow rates. Maximum flow rate in the field has been 
measured at Mesa 6-1 at 1600 kg/min. Injection well Mesa 5-1 has 
operations on the East Mesa are being monitored during continuous 
desalting operations. 


29346 Pressure transient analysis for geothermal wells. Ramey, 
H.J. Jr. (Stanford Univ., CA). pp 1749-1757 of In Proceedings of the 
second United Nations symposium on the dev t and use of 

resources. Berkeley, CA; Univ. of California (1976). 
From 2. United Nations ——- on the development and 


= q resources; San Francisco, California, USA (20 
y 

See CONF-750525—P3 

Throughout the concern has been ex- 


geothermal literature, 
pressed many times about the potential effect of precipitation of 
geothermal well, and shout the periphery Of geothermal fee oi 
well, and about the 
as cold recharge fluid contacts warmer 
field observations indicate such concern. 


prod 

declines tm production fate are often observed in 
histories of gas and oil w 
pressure transient analysis has been developed to aid determination 
of the reason for such rate decline. 


pl 
in producing 


wells are presented. 
29347 Effect of volume vertical fractures on geothermal 
steam well behavior. H.J. Jr. (Stanford Univ., CA — 


Ramey, 
ten, A.C. (Stanford Univ., CA). pp 1759-1762 of In 
the second United Nations sym: had 
resources. Berkeley, CA; Univ. of fornia (1976). 


tions for wells high 


University. H.J. Jr.; ——_ P.; London, A.L. 
W.E. (Stanford Univ., CA). pp 1763-1771 of In Proceedings of the 
second United Nations symposium on the 


CA; Univ. of California 
From 2. United Nations $1 ium on development and 
resources; San Francisco, California, USA (20 
y 
See CONF-750525—P3 


1a near the welliace, 0 reasons for 
29343 Gas content of a hot-water reservoir estimated from down- rates include a decrease in the formation 
ial formation permeability. A review of the 
sient analysis and applications to geothermal 
use of nee resources; San Francisco, California, USA (20 

May 1975). 

See CONF-750525—P3. 

The pressure-time performance during production and shut-in 
periods offers an excellent opportunity to answer important ques- 
tions concerning geothermal reservoirs and wells. Recently, solu- 
el internal volume vertical fractures 
have become available. Well test data for a steam well at The 
Geysers, by Ramey, indicated such a model 
was appropriate. This study presents results of the application of the 
high-volume vertical fracture solution to certain steam well data 
from The Geysers. Both log-log type curve matching and ae 
graphing of transient pressure data are presented and di 4 
a of transmissivity and fracture volume and length are 
possible in principle. The basis for, and results of, quantitative 
calculations are shown. 

29348 Geothermal reservoir research at Stanford 

use of geothermal resources; San Francisco, California, USA (20 

May 1975). 

See CONF-750525—P3. 

niversi a research pro- 
gram on well stimulation oul mammals —, of geothermal 
resources in September 1972. The overall t of the program is 
the development of basic information on the flow of fluids, heat, and 
important trace chemicals in geothermal systems, and to develop 
mathematical and computer models of these flows. These objectives 
are being —— through the following: linear flow models to 
determine heat transfer and fluid flow of hot water, cold water 
displacing hot water, and two-phase boiling flow of water and steam, 
and the effect of the porous medium on the water vapor pressure; a 
large of an chimney in a well 
to obtain on processes of in-p! boiling, moving flash 
fronts, and two-phase flow in porous fractured rae Peete reser- 
voirs; heat and mass transfer laboratory and mathematical models to 
assess the effect of mass transfer on heat-flow rates; finite-difference 
computer models which are used to generalize the results of the 
above laboratory data; field measurement of trace elements with the 
emphasis on radon for the variation of radon concentration as a 
function of rate and time may be an important clue to the reservoir 
depletion mechanism; and, finally, the objective is to be able to 


REFER ALSO TO CITATION(S) 29313 
RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 29254 


29349 S) of detecting artificial magnet- 
ic anomalies in rock by gradiometer- 
SQUID systems. Overton, W.C. Jr. (Los Alamos Scientific Lab., 
i Dec 1976. Contract W-7405-ENG-36. 67p. Dep. 


-SQUID systems to determine the 


comprised of a magnetometer or 
hydrofracturing, paramagnetic produce the 


State-of-the-art of geothermal reservoir engineering. 
fashi, PK: Chen, B.H.; Mashima, K.I.; Seki, A.S. (Univ of Hawaii, 
maha Power Div., Am. Soc. Civ. Eng.; 101: No. 1, 111- teal 

A comprehensive survey into the ‘state-of-the-art'in geother- 


artificially increased fracturing. 
dery, A.D.; Saperov, E.V.; 

Inst., Moscow). Pp 1529-1535 of In Proceedings of the 
second United Nations on the development and use of 
OL 3. Berkeley, CA: Univ. of California 


nuclear fracturing. Bernard, J. 
sur-Yvette, France). pp 1554-1558 of In 


United Nations 


ol. 3. CA; hiv. of Californis (1976). 
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From 2. United Nations jum on and 
y 


See CONF-750525—P3. 

In a first step a very simp ysical model 
thermal exchange between fluid 
This model makes clear two main 


perature, drilling diameters, is practically 

@ between 2500 and 4000 m (1000 and 12,000 ft). In a third step 

a more complete for drilling, 

insurance, interest rates 


nuclear energy provided that the 
at least three times greater than normal 


29353 Econometric analysis of forced 
temperature uses in the Pacific Northwest. Bodvarsson, G. (Oregon 
State Univ., Corvallis); Reistad, G.M. pp 1559-1564 of In Proceed- 


From 2. United Nations sym ium on the development 
= 
y 


See CONF-750525—P3. 

The Cenozoic volcanic areas of the Pacific Northwest, in- 
cluding the Columbia River basin and Snake River plain flood-basalt 
areas, provide a favorable environment for low-temperature geoheat 
resources. There appear considerable ape ge that forced geoheat 
recovery techniques may be applicable and that very 
amounts of heat for various low-temperature uses may be extracted 
from the Cenozoic and underlying Mesozoic volcanics. An econo- 
metric analysis based on current economical and g) 
indicates that econometric optimum production 
order of 3.5 to 4.5 km. Since the optimum appears very flat, slightly 
suboptimal depths of 2.5 to 3.5 km appear preferable in actual 

operations. Depending on the subsurface temperature conditions, 
corresponding production temperatures are in the range from 90° 0 
29354 Geothermal power station on a hot dry rock source. 
Brunnschweiler, K.A. pp 1565-1569 of In Proceedings of the second 
United Nations symposium on the deve! t and use of geother- 

rom ni ations symposium on velopment 
y 


See CONF-750525—P3. 

For the large-scale conversion of heat of solid dry rock into 
electrical power, a system of tunnels which works like a convention- 
al boiler with water circulation (or evaporation) is proposed. The 
tunnel system, a technique for its construction, and the machinery, 
which has to be deve’ , are described. Particular attention is 
iven to the devices for drilling and cooling of a central well and 

automatic, ———— a, for the drilling of a great 
eee extracting tunnels of small diameter (10 to 20 
cm 


experimental grounds for utilization of dry 

rock geothermal resources in the mining industry. Diadkin, Y.D.; 

Pariiskii, Y.M. (Leningrad Mining Inst.). pp 1609-1618 of In. Pro- 

ceedings of the second United Nations —— on the develop- 

ment and use of resources. Vol. 3. Berkeley, CA; Univ. 

rom 2. Uni ations s' jum on it 

— = resources; San Francisco, California, USA (20 

y q 


See CONF-750525—P3. 

The basic element of circulation systems for the extraction of 
dry rock heat is an underground boiler, in} See 
Dependence of fractured zone sizes 

of rock, depth, and weight of explosive 
test results and analysis of available 
i The thermodynamic 
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evaluate the performance of fracture-stimulated wells in geothermal 

reservoirs using the information developed in the above subpro- 

grams. Important results obtained to date and plans for future studies 

of this comprehensive reservoir study program are presented. 

SAFETY AND CONTROL cabled 
ristic len; or getting perature inside rock 
temperature into equilibrium; and (2) a characteristic time for de- 
creasing the enthalpy in the cavity. In a second step, and for a given 
electrical power my a more general investigation, involving the 
estimation of the distribution of pressure drops in the cavity and the 

a pipes after drilling or redrilling, the strategy of nuclear explosions, 
and the associated electrical power plant, shows clearly an optimal 
depth associated with rninimal costs. This optimal depth is obviously 

¥ © DOSSIO tO the alll 

adequate [average range between fractures less than about 5 m (15 ft) 

is described. The system would make full use of the incredible and average permeability in the cavity more than 10 millidarcy], 

sensitivity of the ae quantum interference device offshore geothermal energy is strongly competitive with light-water 

(SQUID) which can be in the range of 10° Oc. In addition to 

butions of anes matter, anomalies that would be artificially ‘ 

ater by flooding magnetic material into cracks — by 

ydrofracturing in deep boreholes drilled into dry rock geothermal 

sources are considered. The study indicates that surface detection by 

horizontal and vertical gradiometers of crack anomalies will not be ings of the second United Nations symposium on the development 

feasible if the magnetic material flooding the crack is a paramagnetic 

solution. However, one can concoct a slurry to carry prepolarized 

ferromagnetic particles of a size sufficiently large to permit domain 

formation but small enough to permit rotation and alignment in the 

earth's field. In this case, the anomaly signal is large enough to 

ane extraction of anomaly orientation information out of the 

kground of magnetic noise and earth's field gradients. The super- 

conducting gradiometer-SQUID system is shown to be exceptional 

in its capability of removing undesirable magnetic noise and i ya 

ents. The greatest promise was found in systems that would be 

overcome the magnetic noise. However, the slurry containin ~~ only 

one percent by volume of ferromagnetic particles will produce a 

crack anomaly that is easily detectable by magnetometer or by the 

superconducting gradiometer-SQUID system. 

rogress beginning to be 

made in field. The nature of otal reservoirs, the hardware 

and software associated ing, the 

research plans and accompli ts of the geothermal reservoir 

engineering subtask within the Hawaii Geothermal Project, and an 

international survey on the subject are examined. 

29351 Heat and mass transfer processes in aquifer systems with 

From 2. United Nations geen on the development and 

use of tes resources; San Francisco, California, USA (20 

May 1975). 

See CONF-750525—P3. 
A mathematical model of an aquifer system with artificially 

increased permeability is constructed. An analysis is presented of the 

system of differential equations describing heat-mass transfer pro- 

cesses in the zone of artificially increased permeability. The results 

of investigations of thermal disturbance J ny = processes car- 

ried out at the aquiferous system with an artificially increased 

permeability zone created by chemical explosions confirm the pre- 

diction of the mathematical model of the system. 

; 29352 Specification of a model applicable to offshore geothermal 
; Evano, J.F. (CEN, Gif- 
ings of the second 

method of calculation of the number of fractures and rock _— 

mal resources. ability is developed, taking into consideration experimental data on 
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the energy consumed in forming new surfaces. A coupled problem 
on nonstationary heat nae and nonisothermal water filtration in 
an underground boiler is solved by means of the approximate final- 
element method. Analysis of the circulation systems’ economical- 
mathematical model confirms their efficency at a well depth of no 
more than 4 km. The main consumers of the heat (70 to 100°C) 
obtained from such depths may be mining-industry enterprises locat- 
ed far from main energy supply systems, and towns having fuel 
deficiencies. The technical use of hot water is most effective in 
dissolving underground salt deposits, the bacterial leaching of 


29356 Laboratory studies of stimulated geothermal reservoirs. 
Hunsbedt, A. (Stanford Univ., CA); London, A.L.; Kruger, P. pp 
1663-1671 of In Proceedings of the second United Nations sympo- 
sium on the development and use of —_— resources. Vol. 3. 
Berkeley, CA; Univ. of California (1976) 

From 2. United Nations symposium on the development and 
= 7 — resources; San Francisco, California, USA (20 

See CONF-750525—P3. 

reservoirs created by artificial rock-fracturing techniques. 
model produces steam, either with or without simula’ geo 
recharge, from initial pressures and temperatures of up to 
(54.4 bar) and 500°F P(260°C). Data have been obtained on The 
transient behavior resulting from steam production with two rock 
loads having 44 and 35 percent porosities. Calibration of the model 
was made initially with water only (no rocks). Results show that 
thermal energy stored in fractured rock can be extracted effectively 
by reducing system pressure to allow boiling to take place in the 
rock formation. For the conditions of these experiments, an average 
of about 90 percent of the thermal energy stored in the rock between 
the process temperature limits was extracted. Maximum ener, 
pra a from the rock was achieved with boiling controlled 
recharge to take place near the top of the rock mass. The fraction of 
initial reservoir liquids that can be produced upon pressure reduction 
depends on the reservoir porosity; the larger fraction was observed 
for the lower porosity. A mathematical model for the fluid produc- 
tion process has been developed and the results indicate that the 
model reservoir behavior can be predicted. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 29318 


of a geothermal 
reservoir used for urban heating. Gringarten, A.C.; Sauty, J.P. 
(Bureau de Recherches Geologiques et Minieres, Orieans Cedex, 
France). pp 1365-1374 of In Proceedings of the second United 
Nations symposium on the develo t and use of geothermal 
resources. Vol. 2. Berkeley, CA; Univ. of California (1976). (In 
French and English) 

From 2. United Nations symposium on the development and 
= oe resources; San Francisco, California, USA (20 

y 

CONF-750525—P2. 

A simplified mathematical model is dev for determin- 
ing the evolution of the temperatures of an arbitrary number of 
production wells in a heterogeneous aquifer under arbitrary bound- 
ary conditions when the removed water is reinjected at a tempera- 
ture which is different from the initial temperature. 


29358 Geothermal activity in Iceland. Falk, H.W. Jr. Bull, 
eae Resour. Counc. (Davis, Calif.); 5: No. 3, 6-8(1976). _ 
eneral discussion is presented covering the experience 
a ermal hot water in Reykjavik, the hy lectric apeereta 
of and, and the possibility of geothermal power in 
around Krafla and Akureyri. (MHR) 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 29295 


29359 Field and laboratory determination of thermal diffusivity 
in some basalts and sediments from Hawaii. Watts, G.P.; Adams, 
W.M. (Univ. of Hawaii, Honolulu). pp gy of In Proceedings 
of the second United Nations symposium on the development and 
ott cia resources. Vol. 2. Berkeley, CA; Univ. of Califor- 
nia 
From 2. United Nations symposium on the development and 

= oe rancisco, California, USA (20 

y 
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exploretion foe the 
g exploration reservoirs, 

most sultale altester is the direct indication of a high heat-flux. 
Any alternative geophysical indicator is less reliable, being indirect. 
For example, a variation in electrical resistivity may be due to 
changes in salinity or porosity rather than the temperature; even a 
map of temperature may be confounded by variations in thermal 
conductivity. The determination of heat flux requires knowing both 
the thermal conductivity and the vertical gradient of temperature. 
This paper reports on laboratory measurements of the thermal 
conductivity of basalts and on field measurements of the thermal 
diffusivity of sediments beneath an alpine lake on the volcano Mauna 
Kea. For the laboratory work, an average value of the thermal 
conductivity of the basalt is 4.14 x 10~* cal/cm-sec°C with a 
standard deviation of 0.60 x 10~* cal/cm-sec°C. An improved proce- 
dure is devel for analyzing temperature data from relatively 
shallow holes (less than 20 m depth). The method is applied to the 
data from the sediments—temperature versus th over time— 
giving, as an estimate of the thermal diffusivity, 2.12 x 10-* cm/sec. 


29360 Prediction of Gibbs energies of formation of compounds 
from the elements. II. Monovalent and divalent metal silicates. Tardy, 
Y. (Centre de Sedimentologie, Strasbourg, France); Garrels, R.M. 
Geochim. Cosmochim. Acta; 41: No. 1, $7-990an 1977). 

A parameter AO*, defined as the difference between the 
Gibbs energy of formation of a given oxide and its aqueous cation, 
was used to obtain linear relationships among Gibbs energies of 
formation from the elements of hydroxides, oxides and aqueous 
metallic ions (Tardy and Barrels, 1976). Use of this parameter has 
now been extended to meta- and orthosilicates for which the Gibbs 
energies of formation of silicates from their oxides are shown to be 
linear functions of the AO? values of their constituent cations. The 
function obtained for metasilicates is: AG/sub f/° silicate - SAG/sub 
f/° oxides = - ?/3(AO? cation- AO® silicon) and that for orthosili- 
cates is: AG/sub f/° silicate - SAG/sub f/° oxides = -*/4(AO7 
cation - AO* silicon), in which AG/sub f/° silicate is the Gibbs 
energy of formation from the elements of a silicate of a given cation 
and ZAG/sub f/° oxides is the sum of the Gibbs energies of forma- 
tion from the elements of the constituent oxides of the silicate 
considered. These functions can be used to test for consistency 
within and between various sources of thermodynamic data and to 
estimate free energy of formation values for previously unstudied 
species. 


ROCK-WATER-GAS INTERACTIONS 


29361 (PB—259818) Investigations of the Dunes geothermal 
Imperial Valley, California. Part III. Further petrological 


portion ¢ the Dunes geothermal system, 

USA. Bird, D.K.; Taner W.A. (California Univ., Riverside (USA). 
Inst. of hysi d Planetary Physics). Jun ‘1975. 35p. (IGPP- 
UCR—75-14). NTIS. “PC A03/MF 

This study concerns self-sealing in stratigraphically-con- 
trolled sedimentary aquifers in the discharge portion of a hydrother- 
mal system, located hg the Southeast margin of the Salton Trough. 
Intense low-temperature hydrothermal alteration of deltaic sedi- 
ments of the Colorado River occurs in this discharge portion. The 
aquifers are stratigraphically controlled with seven zones of inten- 


sively silicified the u Shale beds 
of low permeability 
indurated sandstones be pot | 


hematite, calcite, 


and Hydrothermally altered 

net chemical gain of SiO? and K?O, and loss of CaO, Na?O, FeO, 
and MgO, relative to unaltered surface sands, due to reaction with 

silica-saturated hydrothermal solutions having a high K+/H+ ac- 

tivity ratio. Hot brines migrated laterally rather than vertically 

through the formation. Hydrothermal metasomatism reduced the 

ity of the aquifers forming a dense cap-rock which modi- 

the hydrology and provided a geoph exploration target. 


29362 Exchange of Na* and K* between water vapor and 
phases at high 


Geological Surv 
40: No. 12, 1553-1561(Dec 1976). 
In order to determine whether gas (steam) containing a small 
amount of dissolved alkali chloride is effective in promoting base 
of Na* and K* among alkali feldspars and coexisting brine 
or brine plus solid salt, experiments were carried out at 400 to 700°C 
and steam densities ranging down to less than 0.05. For bulk compo- 
sitions rich in potassium, the low pressure results are close to 
previous high-pressure results in composition of the fluid and coex- 
isting solid hacer However, when the bulk composition is more 


pressure than at high pressure. This behavior corresponds to enrich- 
ment of potassium in the gas phase relative to coexisting brine and 


studies. Hydrothermal alteration and mass transfer in the discarge 
zones were formed in what were - much more 7 
feldspar 
, R.O. 


JUNE 30, 1977 


ipi of solid NaCl when the brine plus gas composition 
moting base exchange between alkali feldspars at 
temperature and low water pressure. This suggests that those ig- 
neous femained very dry during the high of chemical 
equilibrium ei remained very dry during the temperature 
the pore fluid was a gas 
containing very little potassium relative to sodium. 


TIDAL POWER 


REFER ALSO TO CITATION(S) 30030 


29363 Internal tides in the ocean. Wunsch, 
oa Engl). Rev. Geophys. Space Phys.; 13: No. 


C. (Univ of Cam- 
1, 167-182(Feb 


Theory and observation both the notion that internal 
tides are generated by the passage of the surface tide over topo- 
that any of several mechanisms dominates. A tabulation of world- 
wide observations suggests that internal semidiurnal tides contain 10- 
50% of the energy of the surface tide. Consideration of both the rate 


other internal waves the tides are dominated 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 30034 


TIDAL POWER PLANTS 


29364 Power plus proteins from the sea. Energy Dig. (London) ; 
4: No. 3, 21-24(Jun 1975). 

An account is given of research work carried out in Mauritius 
and the United Kingdom into the feasibility of a sea-wave — 
project. Reefs a island were to provide a foundation 
concrete ramps up Ww! 
the landward lagoon would 

However, the crest height 


it is sugg 
pen of accepting | 
quantities of seawater at low pressure (1.5-2m) and deli 
much reduced quantity of high-pressure water to a reservoi 
fe ane a (say above 10m) may be a practicable way of converting 
low-grade seawave energy into high-grade, high-pressure 
power energy. The g from 
that it 
directly into 


WIND ENERGY 


REFER ALSO TO CITATION(S) 29140, 29149, 29936 


AVAILABILITY (CLIMATOLOGY) 


29365 shear downwind of large sur- 
face roughness elements. Ramsdell, J.V. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-1830. 
22p. Dep. NTIS $3.50 

From 7. conference on aerospace and aeronautical meteorol- 
Ho, Melbourse, Florida, United Staves of America (USA) (16 Nov 
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recent measurement program (Ramsdell, 1975). In particular, the 
variations of the vertical and lateral shear of the longitudinal compo- 
nent of the wind will be described. Data on the fluctuations of the 
vertical and lateral shears of the longitudinal wind component near 
the Seattle, Washington, central business district have been analyzed 
to determine shear characteristics downwind of large roughness 
elements. The analysis has examined the frequency distributions and 

been compared with results of analysis of data from Cape Kennedy, 


= (USA)). May 1975. 125p. Dept. Commerce, Washington: 


Information is presented concerning meteorological data re- 
quirements and technique assessments and wind data. 


29367 (UCID—17403) Kahuku, Oahu wind summary. Period 
covered: '—November 1976. Hardy, D.M.; Zalkan, R.L.; 
Walton, J.J.; Hill, K.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Feb 1977. Contract W-7405-ENG-48. 11p. 
Dep. NTIS $3.50. 


measurement site at Kahuku, Oahu, is described. Data obtained at 
valoniticn fe through N Welocity 

ities for August ov 1 ity duration 
curves for each month are also given. 


ECONOMICS 


Is windpower ready to take off. Stansell, J. Arch. Ener- 
30: No. 8, 681-685(Au; 
Translated from 


Rev. (Gat 1575) 197(15) p. 456-457. 

This article gives a brief survey about the 
The prototype of a wind engine which was built by WESCO (Wind 
Energy Supply Company) to produce 140 kW is dealt with more 
intensively. tome data about the profitability of wind-energy plants 
are given. 


WIND ENERGY ENGINEERING 


Design and testing of a prototype Savonius wind machine. 
R.O.; Appl, F.C. State Univ., 
15.1-15.13 of In Frontiers of power technology conference. 
water, OK; Oklahoma State University (1976). 

From Frontiers of power technology conference; Stillwater, 
OK, USA (27 Oct 1976). 

The various types of mechanical devices that have been tried 
or proposed to recover wind energy can be separated into two 
cate, : vertical axis and horizontal axis machines. One of the 
simplest vertical axis wind machines is the Savonius type. 

1974, it was therefore decided to study the Savonius type 
machine at Kansas State University because of its simply and 
been further justified by results of recent wind tunnel tests of 
Savonius rotors. Design details are summarized. Results indicate that 
efficiencies of 30 percent were reached, but with optimization, 
efficiencies of 37 percent could be attained. (MCW) 


APPLICATIONS 

REFER ALSO TO CITATION(S) 30036 

29370 (AED-Conf—76-203-005) Wind as a power source for 

oceanographic Bade, P. (Technische Univ. Berlin (Ger- 

F.R.)).. 1976. 1 > German). (CONF-760690—2). Dep. 
NTIS (US Sales Only) $ 


Duesseldorf, German, Feder- 


can be 


Wind-energy measurements conducted by the Lawrence 
Livermore Laboratory on the island of Oahu, Hawaii, are discussed 
a Sigmilicant sink Tor energy extracted the surface tide. if 
tes of input of 
ermal forcing. 
by the lowest 
data. 130 refs. 
hydroelectric plant uneconomical if it had to be operated at so low a 
head. At the time ; the cost of oil was ; ; and the 
techno 
al R of (F.R. y un ; 

The energy demand of platforms in ocean cngetins | 
satisfied by wind energy converting systems. The relatively low and 
continuous power demand of such stations, and the great average 
wind velocities in the ocean makes the use of wind energy convert- 
ers economic. Although there are satisfactory results with new 
vertical axis wind rotors (Darrieus-Rotor), the wind turbine with 

The existing information on mean wind profiles and the horizontal axis of rotation and high tip-speed ratio of the rotor blades 
characteristics of turbulence at a a - are adequate for many seems to be the most effective and economic system. To ensure the 
purposes, but they are not sufficient for WECS design. The purpose power supply of the station also during longer periods of no wind, 
of this paper is to describe some of the variability observed in a the wind converter has to work in connection with storage battery 
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banks. Both parts, wind converter with alternator and the storage 
batteries, have to be an integrated system. 


TURBINE DESIGN AND OPERATION 


29371 (CONF-760842—6) Diffuser augmentation of wind tur- 
Gilbert, B.; Oman, R.A. (Grumman Aero- 
space Corp., Bethpage, N.Y. (USA), Research Dept.). 1976. Con- 
tract E(11-1)-2616. 13p. Dep. NTIS $3.50. 

From Joint conference of hy American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.,; Winnipeg, Manitoba, Canada (15 Aug 1976). 

Wind tunnel investigation of models of two di 

is directed toward unconventional, very short, cost-effec- 
tive configurations. One a uses the energetic external wind 
to prevent separation of the diffuser’s internal boundary layer. An- 
other method used high lift airfoil contours for the diffuser wall 
shape. Diffuser model tests have indicated almost a doubling of wind 
power extraction capability for DAWTs compared to conventional 
turbines. Economic studies of DAWTs have used these test data and 
recent (1975) cost projections of wind turbines with diameter. The 
specific power costs ($/kW) for a realistic DAWT configuration are 
found to be lower than conventional wind turbines for very large 
size rotors, above 50 meters diameter, and for rotor diameters less 
than about 20 meters. The cost-to-benefit assessment for intermediate 
size rotors is affected by the uncertainty band of cost for these rotor 
sizes. 
29372 (ERDA/NSF/04014—76/1) Aerodynamic performance of 
wind turbines. Final report. Wilson, R.E.; Lissaman, P.B.S.; Walker, 
pwd (Oregon State Univ., Corvallis (USA). Dept. of Mechanical 
ineering). Jun 1976. ‘Contract NONE;NSF-G-AER-74-04014- 
rs 170p. Dep. NTIS $6. 

The state-of- performance prediction methods for 
both horizontal and vertical axis wind turbines is presented. Strip 
theory methods for horizontal axis wind turbines are evaluated for 
various tip loss models. A com of these tip models is devel- 

for ~ ERDA-NASA MOD.-O rotor. occurrence of 
multiple solutions in strip theory analysis is discussed and illustrated. 
The performance of high-solidity turbines such as the Chalk design 
is also presented. Corrections to the strip analysis techniques are 
developed and incorporated into the analysis used for conventional 
horizontal axis wind turbines. The predicted performance of the 
Chalk Turbines is presented. The configuration and performance of 
optimum horizontal axis wind turbines are discussed. Optimization 
schemes are developed and discussed and comparisons with the 
MOD.-O rotor are made. Performance at off-design conditions is also 
examined. The performance model for the Darrieus Rotor is devel- 
oped. Both linear and-non-linear theories are developed. Multiple 
solutions are found to occur for Darrieus Rotors in the same manner 
as occurs for horizontal axis rotors. This flow model is compared to 
existing experimental data and shown to yield excellent agreement. 
An analytical model of the flow in a Savonius Rotor is presented. 


29373 (SAND—75-0284) Application of laminated wooden 
blades to a two-meter Darrieus type vertical axis wind turbine. Butler, 
B.L.; Blackwell, B.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Dec 1976. Contract E(29-1)-789, 2Ip. Dep. NTIS $4.50. 

. The use of laminated Lauan plywood in a 2-meter-diameter, 
3-bladed Darrieus wind turbine is described. The manufacture, test- 
ing and tensile stress analysis of laminated wooden blades are de- 
scribed. Although the tensile strengths of all candidate unidirectional 
laminates (Lauan, Monalava, poplar and maple) exceeded the in- 
duced blade stresses, Lauan was chosen for wind tunnel st 
based on cost and dimensional stability. Two airfoil sections, NAC 
0012 and NACA 0025, of 7.39 cm chord length (i.e., leading to 
trailing edge dimension) were shaped from curved laminated Lauan 
blanks which had the grain oriented along the blade arc. The thicker 
NACA 0025 airfoil, where the thickness is 25 percent of the chord 
length, performed normally in the wind tunnel test. The thin NACA 
0012 blade was excited into resonance well below the — power 
rpm and constrained the turbine to low power output. 2-meter 
wind turbine model tests indicated that, with appropriate blade 
design, wood has potential for small vertical axis wind turbines. 


29374 (SAND—76-0581) vertical-axis wind turbine pro- 
Ti une 1976. Reuter, R.C. 


ject. Technical report, April—J 
Sheldahl, R.E. (eds.). (Sandia Labs., N.Mex. (USA)). 
Jan 1977. Contract E(29-1)-789. 78p. Dep. 

This report summarizes activities within = ‘Sendia Laborato- 
ries Vertical-Axis Wind Turbine Project that occurred during the 
fourth quarter of fiscal year 1976. Included are highlights for the 
quarter and status reports on activities in areas of systems studies 
aerodynamics, electrical systems, structures, and mechanical design. 
Subheadings in each section cover general development activities 
and activities related to the 17-meter turbine and the 5-meter turbine. 
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powered generators. Justus, C.G.; Hargraves, W.R.; 
(Georgia Inst. of Tech., Atlanta). J. Appl. Meteorol.; 15: No. 7 , 673- 


678(Jul 1976). 
A of computing power from wind- 
has been developed and applied to estimate potential 

wer Output at various sites across the continental United States. 
method assumes a wind-powered generator system which can 
0$, a rated speed VSsub 1$ 
and a cut-out speed V$su! The generator output power is 
wer P§$sub r$ between V$sub 
1$ and V$sub 2$ and to vary parabolically from zero at V$sub O$ to 
P$sub r$ at V$sub 1§$. A contour map is presented for generator 
capacity factor values (fraction of rated power output <7 

realizable) The capacity factor values were computed for 
— enerator systems having cut-in speed V$sub 0$=3.6 m 
ae -1$ “8 mph), and rated speed V$sub 1$=8.0 m s$sup -1$ (18 
hh), the characteristics of NASA's 100 kW Plumbrook unit, and 
ub O$=6.7 m s$sup -1§ (15 mph), VS$sub 1$=13.4 m s$sup -1$ 
G0: mph), “hypothetical values for a 1 MW class unit. Results of the 
evaluation indicate that at a height of 61 m in the central United 


29376 Power generating apparatus. Bright, C. US Patent 
3,974,395. 10 Aug 1976. Filed date 2 Jun 1975. 10p. 

A control system for obtaining maximum power output from 
electrical generating water pumping, flywheel storage and like sys- 
tems comprising a wind-driven prime mover coupled to an electrical 
—— over an extended range of wind velocities is described. 

maximum electrical output power is obtained by sync 
with the maximum power output of the mover. Since the 
maximum output power of a wind-driven prime mover is proportion- 
al to the third power of the wind velocity, and is a function of an 
angular velocity-dependent power coefficient, means are provided 
for detecting the angular ahr of the prime mover and generating 
a signal proportional to the cube of the wind velocity. The signal 
thus generated is used for controlling the magnitude of the excitation 
field current in the electrical generating apparatus whereby the 
electrical output varies approximately as a cubic function of the 
wind velocity and, consequently, as a linear function of the output 
power of the prime mover. For this purpose the control-signal 
generating means employs a solid state device or the like which is 
operating curve. 15 claims, 5 fi 


1976. Filed date 28 Jun 1974. 4p. 

Wind motors are described which are by the impact 
of the wind against the vanes of an impeller wheel that have wind 
against the impeller vanes. 4 claims, 6 drawing figures 


29378 Windmill. Bogie, T. US Patent 3,994,621. 30 Nov 1976. 
6p. 
A windmill is described which comprises a generally cylindri- 
trically disposed in the housing and a rotor fixedly attached to the 
shaft and comprising a plurality of equally peripherally spaced, 
vertically extending trough-shaped wind has a 


2 
i 


paced 
trating vanes. 10 claims, 8 drawing figures 


to wind currents. 10 claims, 5 figures. 


29380 Wind driven prime mover. Soules, C. US Patent 4,004,861. 
25 Jan 1977. Filed date 13 Jun 1975. 4p. 
A 


es and in ce portions of the New England coast over 0U% oO 
the rated output power can be achieved on an annual average basis 
from the Plumbrook 100 kW generator. In these areas, the 1 MW 
system would have over 20% capacity factors. 9 refs. 
Each scoop is attached at its edges to the adjacent scoops to form a 
A wind energy conversion device for converting directional 
wind force to torque along on a vertical rotational axis is described. 
The device includes a plurality of flexible vanes mounted to a 
framework for rotation therewith about a vertical axis. The vanes 
are mounted to upright posts on the framework. Axial vane side 
edges extend to opposite radial sides of the posts and are connected 
in a specific manner to the frame in order to produce a positive 
effect on rotation of the device in a = direction, in response 
Also included in this report is the program of the Sandia Vertical- ee 
Axis Wind Turbine Technology Workshop, a list of workshop rotatable turntable. The wind vanes are pivotally mounted on the 
attendees, and a list of project-related Sandia publications. turntable with their pivot axle disposed in a vertical plane. The 


REFER ALSO TO CITATION(S) 29375 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 29933 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 28285, 29875, 29936, 30002 


29381 (AED-Conf—1976-187-001) Application of the reliability 
theory to electrical power supply. Edwin, K.W. (Technische Hochs- 
chule Aachen (Germany, F.R.). Lehrstuhl und Inst. fuer Elektrische 
1976. 15 ip. ¢ (In German). (CONF- 
7604101—1). Dep. S (US Sales Only) 

From Conference on application of et 

electrical power supply; Essen, German, Federal Reputlic of R 
(28 Apr 1976). 


29382 (AED-Conf—1976-187-002) Application of the 
theory to electrical power . Practice Kochs, H.D.; 
Nachtkamp, J.; Traeder, G.; Edwin, K.W. (Technische Hochschule 
Aachen (Germany, F.R.). Lehrstuhl und Inst. fuer Elektrische Anla- 
2 und Energiewirtschaft). 1976. 115p. = German). (CONF- 
Dep. NTIS (US Sales 

yh y; Essen, German, Federal Republic of R. 
Germany) (2 Apr 76). 


or reliability theory to calculate the reliability o Sepeeant 
sion. 


Fossil-fired thermal power stations expected to start oper- 
ation in 1976 to 1979. Brennst.-Waerme-Kraft; 28: No. 9, 333-346(Sep 
1976). (In German). 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 29684, 29685, 29686 


ral draft wet cooling towers atmosphere. Baer, E.; Dittrich, H.; 
Ernst, G.; Roller, W.; Wurz, D. 1975. (In German). 

From VGB ‘conference) plants and environment; 
Essen, F.R. Germany (12 Mar o7d. 

In VGB conference on power plants and the environment. 

The effect of wind velocity and temperature on the dissemi- 
was to processes occurring in the cooling tower 
the cloud. Examples are given of typical data obtained. (JSR) 


29385 (CONF-750346—, pp 115-118) Wet and dry cooling 
German). 


towers for large power units. Blanck, D. 1975. (In 
From VGB conference) plants and environment; 
Essen, F.R. Germany (12 Mar 1979), 
A comparative evaluation is made of the efficiencies, invest- 
ment costs, and operating costs of wet and dry cooling towers for 
thermal and nuclear power plants. (JSR) 


29386 (CONF-750346—, pp 118-126) 
sae nag plants with high power output. Henning, H. (Balcke-Duerr AG, 
um, Ger.). 1975. 
From VGB conference) _ plants and environment; 


VGB conference on power plants and the environment. 


The it of natural draft cooling towers can be reduced by 
an increase cooling tower af 
diameter ratio, or increase of the ——— multiple. Forced 
draft cooli by introduction of ventila- 
tors. discussed. Costs 
are also considered. (JSR P 


29387 Stresses in hyperboloidal shells subject 
to seismic loading. Gould, P.L.; Suryoutomo, H.; Sen, S.K. sp 
ington Univ., St. Louis). Int. J. Eart : No. 


ke Eng. Struct. 
1, 3-14(1977). 


Compuation of within fe cement 
ment method analysis of a shell of revolution is The 
common procedure of applying the kinematic and constitutive laws 
w 


hes are represented b -order polynomial 
expansions. , two alternative computatic ~ tod within this 
technique are explored. The influence of the column-supported base 
condition on a hyperboloidal shell of revolution is studied with 


REFER ALSO TO CITATION(S) 28278, 29392, 30024 


J.; Jaumotte, A.; de Goeyse, A. (Univ., Brussels). Entropie; No. 70, 
Ga Preach). 
gas a partial oxidation reactor in place 
of the combustion conor constitutes a power plus lean 
fuel generator. This gas can be used in the er of 
steam cycle. The efficiency of such a combined cycle has 
about the same rating as that of a conventional combined steam-gas 
turbine cycle. The advantage is that the partial oxidation turbine can 
be combined with an existing steam plant without any modification 
ge required, by Bes mad adjusting the boiler’s burners. The catal 
oxidation turbine, which has a high efficiency, could 
contend wh other industrial units such as 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 29093 


COMPONENTS 
REFER ALSO TO CITATION(S) 29692, 30045 


29389 (CONS/2863—1) Retrofitted feedwater heat storage for 
steam electric power stations peaking power engineering study. Final 
report. (Bechtel Corp., San ee Calif (USA)). Oct 1976. 
Contract EY-76-C-02-2863. 244p. . NTIS $8.00. 

The technical and economic easibility of retrofitting oatne 
nuclear or fossil-fueled steam power plants with feedwater 
energy storage (TES) systems for pass ee wer applications was 
investigated. A major objective of the st dy was 10 determine if 
retrofitted thermal a heey fa (RTES) systems could result in 
significant fuel sa in oil- fired peaking plants. From this 
study it was enue that R equire high tal expenditure, 
excessive plant downtime for installation oe ae ‘or fossil-fuel; 24 
mo for nuclear), that retrofitting 17,000 e of coal and nuclear 
plants would result in only about 2 percent annual savings in oil 
consumed by the U.S. utility industry in 1974, and that the technical 
questions which remain could best be answered by retrofitting a 
relatively new reliable plant as a test facility. The utility ind is 
receptive to the TES concept but not to the RTES 4, 
recommended that no further effort be expended on R 
oF Mich f-of-Concept Facility should be designed and construct- 


29390 (ERDA—76-149) Hanford K-area boiler-turbine-alterna- 
tor modeling project. Larsen, E.V. Brower, A.S. (General Electric 
Co., Schenectady, N.Y. (USA). Electric Utility Systems Dep NTIS $600 
Dept). Se 1976. Contract S $6 
ical work performed Biccntc under a pro- 
by ERDA to and by test mathemat- 
ical models for a SMVA generator, its excitation system, and a 1500 
motor-pump load at Hanford K-Area is documented. Exien- 
sive test p g and analytical work is described in 
detail. Model structures have been developed for cash of the em 
nents and most of the purameter values have been calculated or 
estimated. Several pre-test simulations were made and the results are 
work at the Hanford K-Area. 


29391 Method for energy production using a gas turbine with a 
combustion chamber and an expansion turbine. Marion, C.P.; 
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pivots are positioned adjacent the periphery of the turntable, with 
the pivots being spaced equi-distant from each other and equi-distant 
from the axis of rotation of the turntable. The bottoms of the vanes 
are arcuately shaped, with the length of the arc being slightly ~~ 
than + between the pivots so that there is an over 
between adjacent vanes. The convex surface of the vanes face 
outwardly to provide a concave inner surface. 6 claims, 6 figures. 
POWER CONVERSION SYSTEMS 
respect to stresses calculated from a response spectrum analysis. 
These studies emphasize the importance of accurately modelling the 
tower. 
POWER CYCLES 
performance of electric power systems, including the performance of 
the power plant and transmission and distribution equipment, is 
discussed in detail. (LCL) 
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Schlinger, W.G.; Brent, A.; Muenger, J.R. (to Texaco Development 
Corp.). German(FRG) Patent 2,460,012/A/. 10 Jul 1975. 37p. (In 


German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

In this process, a carbonaceous fuel is converted with a gas 
containing free oxygen in the presence of a temperature moderator 
in the reaction area of a gas generator; the reaction causes a gas 
flow. The gas flowing out of the generator is cooled and = 
During this process, separate products (consisting of clean fuel 
stream of gas rich in COz, a suspension of carbon particles in a fguid 
carrier and a stream of gas rich in HeS/COS) are obtained. The clean 
flow of fuel gas is passed into the combustion chamber of the gas 
turbine and is burned with a —- flow of oxidane, forming a 
clean flow of flue gas. The clean flue Po = through the 
expansion turbine, producing a clean flow xhaust gas. The 
turbine drives an electric generator. 


29392 Future for combustion turbines. Palmer, R.J. (Turbodyne 
Corp., St. Cloud, MI). pp 11.1-11.26 of In Frontiers of power 
technology conference. Stillwater, OK; Oklahoma State University 


rom Frontiers of power technology conference; Stillwater, 

OK, USA (27 Oct 1976). 

Private utilities in the U.S. have purchased and are operatin, <poceting 
over 38,000 MW of combustion turbines. This amounts to nearly 1 
percent of their installed capacity. The majority of these purchases 
were for peaking application, either planned, or to initially provide 
extra capacity to replace shortfall in capacity during these years. 
The combustion turbine is now ready to become an even more useful 
method of generation as utilities search for economical answers to 
generation in the 1980s. The 5th Biennial Survey of Power rat 
ment published April 1976 and sponsored by NEMA, shows all 
utilities plan to add 7.6 GW of combustion turbines by 1979--and 5.9 
GW of this equipment by 1981. Efficiency, size, fuels, increased use 
of combined cycles, repowering, installation time, investment, pack- 
aging, and its special applications are reasons discussed for increased 

ustion turbine use. (MCW) 


29393 Summary of experiences with oscillations in gas flow 
caused by blowers of boilers fired with traditional fuels. Rogers, J.D.; 
Gilkey, C.H. Arch. Energiewirtsch.; 30: No. 8, 722-730(Aug 1976). (In 
German 


). 
From 37. American power conference; Chicago, Ill. (21 Apr 


7 figs.; 3 refs. Translated from English. 

In boilers with fossil fuel firings, the suction blowers often 
cause vibrations which vibrate a considerable part of or even the 
whole system consisting of a blower and gas flues. Channel plates, 
blower housing and constructional bracings are set in motion. The 
vibrations may be of all kinds, from loud chattering of the protective 
covering to violent movements, leading to fatigue failure. 
some of the causes can already be eliminated during construction of 
the apparatus, others are still awaiting clarification. Above all, the 
correct mounting position of the blower should be checked. In the 
—. various conditions are mentioned under which vibrations or 
ane en ulsations can occur. Close cooperation in this field may be very 

pful 


1975). 


29394 Method for the production of electrical current. 
J.P.; Ouwerkerk, C. (to Shell Internationale 
NV). German(FRG) Patent 2,556,454/A/. 5 Aug 1976. 15p. ra 


). 

1 fig.; 1 tab. Available from Dt. Patentamt, Muenchen (FRG). 

A technique for generating electrical current is described. 
During the process a type of fuel containing liquid or solid sulphur is 
partially oxidized. The burned gases are cooled. The hydrogen 
sulphide is separated from the combustion gases by means of absorp- 
tion in an aqueous solution of a tertiary amine, released and trans- 
formed into elementary sulphur. The gases obtained after the absorp- 
tion of the hydrogen sulphide in the aqueous solution of tertiary 
amine are burned further and are used for driving a turbine; this 
turbine drives an electricity generator. 


29395 Electrohydraulic control of a turbine for generating steam. 
Rabinovic, A.V.; Ivasev, V.D.; Ivanov, S.N.; Ipatov, V.V. (Ural 
Turboengine Plant, Sverdlovsk’ (USSR)). Arch. Tangivehenh: 30: 
No. 9, or, 1976). (In German). 

1 fig.; 7 refs. Translated from Russian: Elektrogidrav 
sistema regulirovanija teplofikacjonnoj turbiny. Also ablished 
Ehlektr. Stn. 1975 v. 46(11) p. 33-36. 

Regarding the electrohydraulic control system described in 
this , three loops should be distinguished: 1) the control loop 
for RPM and output; 2) the control loop for tapping the super- 
heated steam; 3) the control loop for regulation of the water tem- 
perature of the heating system at the outlet of the condenser tube 
bundle. The electrohydraulic control system makes three operating 
conditions possible: a) condensation without tapping steam, whereby 
only loop (1) is in operation which = the actuator of the 
super-heated steam part; b) condensation with tapping of steam, 
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during which loop (1) and (2) are in operation; c) noncondensing 
operation, during which either only loop (2) is in operation, if the 
water temperature at the outlet of the condenser tube bundle need 
not be kept constant, otherwise loop (2) and (3) must be in operation. 


29396 Fuel compositions useful for gas turbines and process for 
the combustion of such fuel Scott, J.F. (to Perolin Co., 
Inc.). US Patent 3,994,699. 30 Nov 1976. Filed date 13 Jun 1974. l6p. 
Gas turbine fuels, either ash-containing fuels having a high 

alkali metal content, such as greater than 5 ppM by weight sodium 
and/or potassium, or substantially ash-free fuels which are burned or 
combusted under conditions that alkali metal appears in the combus- 
tion products, are advantageously combusted in the presence of 
additive components consisting essentially of compo of silicon 
and magnesium which form SiO. and MgO at fuel combustion 
temperatures, the proportions of said compounds being such as to 
— a combined SiO, and MgO equivalent wherein the 

iO2:MgO ratio is greater than 2:1, the quantity of said additive 
components present during the combustion of said fuel being such as 
to provide a magnesium to vanadium weight ratio of at least 2:1 and 
a weight ratio of silicon to alkali metal of at least 2:1, preferably 
greater than 6:1. 


WASTE HEAT UTILIZATION 


29397 a and method for treating flue gas and passing 
treated into greenhouse. Brais, IP. US Patent 
3,999, 329, 28 Dee 19 28 Dec 1976. Priority date 13 May 1974, United Kingdom 
of Great Britain and Northern Ireland (UK). 12p. 

A method of producing an atmosphere suitable for plant 
outa and providing an atmosphere comprising the steps of supply- 
ing hot flue gases, cooling the flue gases to condense the water 
vapor contained therein is described. The condensed water vapor 
and the flue gases remain in intimate admixture for a time period 
sufficient for the condensed water vapor to absorb at least a portion 
of the flue gases and promote inter-reaction, spraying the condensed 
water vapor within a substantially enclosed chamber, and passing the 
non-absorbed portion of the flue gases through said chamber at a 
relatively low velocity. There is also disclosed an apparatus adapted 
to carry out the method of this invention. 


ECONOMICS 


REFER ALSO TO CITATION(S) 29459, 
29973, 30015, 30017, 30020, 30021 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 28317, 28358, 28950, 28957, 
29970, 29999, 30755, 30757, 30802, 30816, 30819, 30887, 30908, 
30909, 31185, 31187, 31194, 31207, 31215, 31226, 31227, 31228, 
31229, 31230, 31238 


29398 VGB conference on power plants 
the environment. (VGB_ Technische Vereinigung 
Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.)). 1975. 20H, 
(In German). VGB Technische Vereinigung 
Grosskraftwerksbetreiber e.V., Essen, Ger. 

From VGB conference) wer plants and environment; 
Essen, F.R. Germany (12 Mar 1975, 

conference was divided into four sections: one considering 
aspects, the second flue gas control, the third waste water eon 
and the fourth nuclear i plants. Separate abstracts were pre- 
pared for 30 papers. (JSR) 


29399 Se pp Interaction of energy use 
power plants and the environment. Stoy, B. (Rheinisch-Westfaelisches 
Elektrizitaetswerk AG, Essen). 1975. (In German). 

From VGB conference) power plants and environment; 
Essen, F.R. (12 Mar 

In VGB conference on power plants and the environment. 

The pcb of how much energy utilization can have and 
will have in the near future actual consequences on power plants and 
the environment is put in the framework of the projected power 
needs and the possible energy sources. Still unanswered aspects of 
pol nny aa briefly indicated to show the types of research 


29400 (CONF-750346—, pp he tw Present state of the propaga- 
calculations. M ‘Westfaelisches Elektrizitaets- 


tion leyer, hes 
‘dn German). 
rom conference) and environment; 
Germany (12 Mar 
VGB conference on power plants and the environment. 
measured data on the propagation of: (1) Sound emissions, (2) 


— 
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thermal emissions in waters, (3) steam clouds from cooling towers, 
(4) radioactive waste air from chimneys, (5) coarse-grained dust over 
10 ym and fine dust below 10 um grain size. The diffusion of gases 


29401 (CONF-750346—, 05-108) Treatment and harmless 
removal of waste water from acid pickling. Schlizio, H. 
(VGB Technische Vereinigung der Grosskraftwerksbetreiber EV, 
Essen). 1975. (In German). 

From VGB conference) plants and environment; 
Essen, F.R. Germany (12 Mar 1375. 

In VGB conference on power plants and the environment. 

The pickling treatments used for the steam tors of three 
power plant units and the procedures used for P 
} atl of the HF-contaminated water are reported. The factors 
tee t be te generator 
installations are discussed with respect 10 the results obtained and 
problems encountered with the units described. (JSR) 


29402 (CONF-750346—, reduction measures 
at work sites in power plants. ger, R.A. (Stadtwerke Dussel- 
dorf AG, Dusseldorf). 1975. (In eons 

From VGB conference) power plants and environment; 
Essen, F.R. Germany (12 Mar 1975). 

In VGB conference on power plants and the environment. 

The regulations governing permissible noise levels in the 
German Federal Republic are reviewed. Noise reduction measures 
to be taken in the construction of new installations are discussed 
together with a brief summary of requirements for existing installa- 
tions. Organizational and engineering measures that can be taken are 
also considered. (JSR) 


29403 ane ng 158-164) Noise reduction by supple- 
mentary measures using the Niederaussem lignite power plant as an 
. Schneider, F. (Rheinisch-Westfaelisches Elektrizataetswerk 
AG, Essen). 1975. (In German). 
From VGB conference) plants and environment; 
Essen, F.R. Germany (12 Mar 1973), 
In VGB conference on power plants and the environment. 
The Niederaussem power plant was constructed in 1961 using 
the latest technological developments. The noise levels were too 
high, however, to satisfy current German regulations. The sources of 
noise in 


gula 
the plant are indicated and design data for noise abatement 
in the first units are given. The supplementary installations and 


29404 (CONF-750346—, pp 165-173) Low-frequency oscillations 
on burner—boiler systems and the noise emissions Melke, J. 
(Technischer Ueberwachung-Verein Rheinland eV, Cologne). 1975. 


(In ). 

From VGB conference plants and environment; 
Essen, F.R. Germany (12 Mar Mar 1575. 

In VGB conference on power plants and the environment. 

Low-frequency emissions from burner-boiler installations 
result from combustion noise, random noise, and low-frequency 
oscillations from combustion instabilities and flow instabilities. The 
noise levels measured at various types of furnace installations are 
graphed and a model is derived for the oscillation processes. The 
production mechanisms for self-excited and resonant oscillations are 
outlined. (JSR) 


29405 (CONF-750346—, pamlg 173-179) “7% formation and noise 
cooling towers. Lemmens, P.; Feltes, U. 1975. (In 


A review is given of noise sources and the emitted noise 
output in cooling towers and possible methods of noise reduction. 
The noise sources considered are water noises, ventilator noise, and 
mechanical noise. The level of the noise emitted is calculated. 
the noise at its source, and prevention of the noise emission are 
discussed. (JSR) 


29406 (CONF-750706—, pp 85-108) Application of computers in 
an assessment of the environmental impact of power plants on an 
ecosystem. Van Winkle, W. Jr. (Oak Ridge National Lab., 


support on envi- 
Mexico, USA (9 


In Conference on computer support of environmental science 
and analysis. 
The application of com 
impact assessment is approac 
ave and important species, the striped bass, se is 
to numerous stresses by virtue of the operation of five 


bibliographi es, @) (3) = 
ic information services; management; 

analysis; and (4) simulation modeling 


29407 (EPRI-FP—297) Determination of the fractional efficien- 

cy, ny characteristics, engineering, and economic aspects of a 

fabric filter operating on a utility boiler. Final report. Ensor, D.S.; 

Scheck, R.W. (Meteorology Research, Inc., Altade- 
Nov 1976. 201p. IS $7.75. 

The fabric filter baghouse of the Nucla Colorado Station of 
the Colorado Ute Electric Association was evaluated with a field 
performance test and engineering analysis. The overall collection 
efficiency determined with impactors was 99.92% at 12 Mw with 
outlet mass concentrations of less than 0.0011 gr/ft* The outlet 

Opacity was measured to be less than 1%. The unit capital cost 
Gacluain all — construction costs related to the meee was 
7/kw. ting costs are 1.53 mills/kwh for 1976 based on a 
55% ‘ante actor. The installation of thimble flow straighteners 
reduced premature bag failures due to erosion. The bag replace- 
ment was 18% of the total during the t tv o-year period (most 
prior to installation of the ap The unit availability has been 
a installation and the compartment availability has been 


29408 (NP—21442) Environmental analysis of proposed 230 kV 
transmission line from Teeland substation to Reed substation. (South- 
ern Engineering Co. of Georgia, Atlanta (USA); Wapora, Inc., 
Charleston, Ill. (USA)). Jan 1975. 218p. 

The environmental effects of an electric power transmission 
are discussed. 


29409 Natural radioactivity of slag and fly-ash. Pensko, J.; Stpic- 
zynska, Z. Energetyka; 30: No. 11, 406-410(Nov 1976). (In Polish). 

A ussion is given of the use of the scintillation spectrom- 
etry of the gamma radiation in measurements of the natural radioac- 
tivity of the slag and fly-ash from thermal power plants. The 
measuring apparatus and the conditions and the method of measure- 
ments are described. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 31190, 31209, 31210 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 28248, 28326, 28327, 28328, 
28331, 28333, 28335, 28336, 28337, 28341, 28342, 28343, 28344, 
28349, 28357, 29391, 29394, 30173, 30189, 30191, 30774, 30781, 30821 


29410 (CONF-750346—, pp 61 Emission control of sour flue 
plants. Brandel, A 


-66) 
gas from power A.; Bultez, A. (Electricite de France, 
Paris). 1975. (In German). 


From VGB conference) wer plants and environment; 
Essen, F.R. Germany (12 Mar a7 

In VGB conference on power plants and the environment. 

The monitoring network established around Paris to monitor 
the SO, from the combustion of sour heavy fuel — the utilities and 
the measurement devices used are described. The steps taken by the 
utilities in order to reduce the SO2 emissions when the air concentra- 
tion becomes too high are summarized. The environmental protec- 
tion devices uses are also described. (JSR) 


29411 pp 77-82) Operational testing and oper- 
ational behavior of electrostatic M 


precipitators. Moel- 
lenkamp, F.W.; Otting, H.; Schmahl, K.H. (STEAG AG, Essen). 
1975. (ln German). 
From VGB conference) power plants and environment; 
Essen, F.R. Germany (12 Mar 1975). 
In VGB conference on power plants and the environment. 
The design data for electrostatic precipitators designed for a 
350 MW bituminous coal power unit are summarized. preforma- 
tion of the large electrofilters, the problems encountered during 
operation, and solutions devised are summarized. Possible future 
improvements are indicated. (JSR) 


29412 (EPRI-FP—361) Stack gas reheat for wet flue gas desul- 
furization systems. Final report. Choi, P.S.K.; Bloom, S.G.; Rosen- 
berg, H.S.; DiNovo, S.T. — Columbus Labs., Ohio (USA)). 
Feb ' 1977. 85p. . NTIS $5.00. 

The objective of the unit study was to provide the Electric 
Power Research Institute with detailed and coordinated information 
on stack reheat for wet scrubbers at power plants. One of the 
major lems to be dealt with in the wet scrubbing processes is the 

psy a or stack gas reheat. In many wet scrubber installations, the 
sendy. attempts axe to anaiyas (1) sonseus Sor reheat, C2) the 
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German). 
From VGB conference) power plants and environment; 
Essen, F.R. Germany (12 Mar 1975). 
In VGB conference on power plants and the environment. 
TN). 1975. 
From ERDA-wide conference on computer Fo 
ronmental science and analysis; Albuquerque, New 
Jul 1975). 
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degree of reheat required, (3) the types of reheat, and (4) the 
operating experience of current installations. In general, information 
information, therefore, has been obtai through plant visits, ques- 
tionnaire surveys, telephone surveys, vendor contacts, and engineer- 
ing analysis of the acquired data. 


29413 (PB—253943) Fractional efficiency of a utility boiler 
Sunbury steam-electric station. Final task report Jun 
1974—Nov 1975. Cass, R.W.; Bradway, R.M. (GCA Corp., Bedford, 
Mass. (USA). GCA Technology Div.). Mar 1976. Contract EPA-68- 
02-1438. 244p. (GCA-TR—75-17-G(4)). NTIS (US Sales Only). 

See report dated Aug 1975, PB—246641. 

The report gives results of extensive tests of a fabric filter 
baghouse operating on the effluent of a coal-fired utility boiler 
burning a mixture of petroleum coke and anthracite silt. tests 
were conducted to determine the total mass and fractional efficien- 
cies of the baghouse during normal and abnormal operation with 
brand new and used filter bags. Total mass samplers, inertial impac- 
tors, and a condensation nuclei counter were used to sample the 
baghouse influent and effluent. Results of the normal tests with the 
brand new and used bags determined the baghouse mean mass 
removal efficiencies to be 99.88 and 99.93%, respectively. Statistical 
analysis of the test results showed that the purposely altered varia- 
bles had no significant effect on either the outlet concentration or 
penetration for normal and abnormal tests of the used bags. Howev- 
er, there were significant differences in the outlet concentrations and 
penetrations when the normal tests were com for the new and 
used bags. There were also significant differences in the outlet 
concentrations when the new bag normal and abnormal tests were 
compared. 


29414 (PB—255460) West Virginia power plant evaluation. 
Cramer, H.E.; Bowers, J.F. Jr. (Cramer (H.E.) Co., Inc., Salt Lake 
City, Utah (USA)). May 1976. 104p. NTIS (US Sales Only). 

Using a Gaussian diffusion model, calculations of the effects 
of the Mitchell and Kammer power plants on ambient air quality 
were made. The highest predicted 24 hour average SO? level is 1219 
micrograms/cubic meter. Comparis‘ns between model calculations 
and measurements made by EPA's Ls Vegas laboratory are shown. 
Excellent ae is shown for plume rise, axial concentration, 
and ground level concentration. (GRA) 


29415 Reheaters in systems for scrubbing stack gases. Crow, 
gad 19755 Muscle Shoals, AL). Mater. Performance; 14: No. 7, 9- 

Results are given for nine metals tested as reheater tubes in a 
pilot plant constructed for studying the removal of sulfur dioxide 
and particulate matter from flue gases. This pilot plant--designed for 
a lime/limestone--wet-scrubbing process--can treat 1-MW equivalent 
(3000 actual cfm) of flue gas from a coal-fired boiler. Corrosion tests 
were made of reheater tubes located in the scrubbed gas duct 2 ft 
and 23 ft downstream from the mist eliminator. Tests were also made 
on disk-type specimens located 22 ft downstream from the mist 
elminator. Finally, the performance of two types of oil-fired re- 
heaters was compared--namely, inline open-flame reheaters and ex- 
ternal open-flame reheaters. 


29416 Nitric oxide formation from fuel and 
Leonard, P.A.; Plee, S.L.; Mellor, A.M. (Purdue Univ., West La- 
fayette, IN). Combust. Sci. Technol.; 14: No. 4,5,6, 183-193(1976). 
Atmospheric and su heric pressure CH,/air and 
CHsHs/air flames stabilized on a flat flame burner at equivalence 
ratios of 0.8 and 1.25 were probed for profiles of temperature and 
stable reaction products. Via the Fristrom and Westenberg (1965) 
technique, these data were converted to local reaction rates for 
comparison with predictions of the H2/O2 (Thompson et al., 1972) 
ial equilibrium method. Thermal NO formation rates calculated 
the H2/O. method gave good agreement after the flame zone 
with the experimental rates. Profiles in the rich flames show that the 
ion of rapid NO formation (associated with Fenimore’s “prompt” 
NO) occurs approximately 2 mm behind the visible flame. Subatmos- 
pheric pressure CH,/air flames at the same equivalence ratios were 
doped with ammonia to simulate fuel nitrogen and analyzed in the 
same manner as the undoped flames. The experimental fuel NO 
formation rates in the post flame region are shown to agree favor- 
ably with de Soete’s (1973) empirical overall rates obtained in 
atmospheric pressure C2H,/O2/Ar flames, and an approximate 
method using H2/O2 and HCN/CN partial equilibrium which can be 
related directly to the de Soete (1973) overall rate expression. The 
approximate method consi HCN as an important nitrogen inter- 
mediate in the burned gas region and thus indirectly supports the 
work of Haynes et al. (1975) and Mulvihill and Phillips (1975). 


29417 Investigation of liquid fueled turbulent diffusion flames. 
Tuttle, J.H.; Shisler, R.A.; Mellor, A.M. (Purdue Univ., West La- 
fayette, IN). Combust. Sci. Technol.; 14: No. 4,5,6, 229-241(1976). 
_ Pollutant emissions data gathered from within a simulated 
combustor primary zone (flame stabilized in the wake of a 
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and q 

hollow reaction region (shear layer) along the boundary between the 
recirculation zone and the free stream. As the heterogeneous proper- 
flame yee fuel spray was also detectable. In addition, 
CO and NO/sub x/ emissions were found to originate in separate 
regions of the flame structure. 


29418 Modified dry limestone process for control of sulfur diox- 
ide emissions. Shale, C.C.; Cross, W.G. (to nef Research and 
Development Administration). US Patent 3,976,747. 24 Aug 1976. 
Filed date 6 Jun 1975. 6p. 
PAT-APPL-584-424. 
A method and apparatus for ing sulfur oxides from flue 
degree of water vapor saturation prior to passage through a bed 
of substantially dry carbonate chips or lumps, e.g., crushed limes- 
tone. The reaction ucts form as a thick layer of sulfites and 
sulfates on the lace of the chips which is easily removed by 
agitation to restore the reactive surface of the chips. 
sulfur 


29419 Apparatus for controlling reaction conditions in a 
H. (to American Air Filter Co., Inc.). US 


dioxide scrubber. ; 
Patent 3,989,465. 2 Nov 1976. Filed date 7 Apr 1975. 6p. 
A process and apparatus are described for treating industrial — 
stack gases containing sulfur dioxide in the gas contact zone of a 
scrubbing tower with an aqueous medium containing a sulfur dioxide 
reactant material. The aqueous medium is subsequently removed 
from the contact zone and introduced into a reaction tank where the 
initial reaction product is oxidized to more stable reaction products. 
The process includes automatically controlling the pH of the liquid 
in the reaction tank, monitoring the conditions in the reaction tank, 
comparing the information from the monitor to an optimum 
lected condition and introducing a corrective portion of besic liquid 
into the reaction tank to attain the optimum condition. 
The process further includes using the reaction tank as a supply 
reservoir for liquid introduced into the contact zone of the 
tower, insuring that the liquid introduced into the contact zone is 
optimum pH for reaction. 


29420 Sulfur dioxide 


scrubbing system. Dahlstrom, D.A.; Cor- 

nell, C.F. (to Envirotech Corp.). US Patent 3,989,464. 2 Nov 1976. 
Filed date 24 Feb 1975. 10p. 

Sulfur dioxide is scrubbed from stack gases in an absorption 

device by a sodium-based aqueous scrubbing solution, a portion of 


which is subsequently and continuously outside the 
a settling device wherefrom a 
the causticizing 

is continuously mec 

system. The liquid effluent solution from the 

settling device is passed to a solids-contacting and reaction device 

for mixing with sodium carbonate in order to reduce the calcium ion 

concentration and the solids content of the solution. The underflow 

of the solids-contacting device is conveyed back to the causticizing 

zone and the clarified overflow, i.e., the scrubbing 
liquor, is conveyed to the absorption apparatus. 


29421 Sulphur dioxide absorption system. Downs, W.; Kubasco, 
A.J. (to Babcock and Wilcox Co.). US Patent 3,995,006. 30 Nov 


29422 electrodes for electrostatic precipitators. Hon- 
acker, H. (to Dart Industries). US Patent 3,998,611. 21 Dec 1976. 


fixture means i lower ends of the hollow cylindrical 


the 
fixture means 


ee disc with liquid fuel injected into the wake region from the center of 
the disc) for three widely varied operating conditions are rted 

: 1976. Filed date 20 Mar 1975. 6p. 

A system is described for improving the o—— of gaseous 
SO. contained oe oe by contact with an rbing slurry, 
separating the solids from the reacted solids in the slurry 
product of the absorption in an inertial separator and recycling the 
unreacted solid containing slurry to the SO, absorption system. 
Filed date 22 May 1975. 10p. 

The disclosure relates to collector electrodes for electrostatic 
to generally annular in cross section 
hollow cylindrical collector electrodes having a pair of spaced 
concentric wall structures with a filler means disposed therebetween, 
the filler means being a ae filler means and hermetically 
sealed in and between said wall structures. The disclosure also 
collector 
collector é comprising im y screw 
threaded —_— blocks secured or fixed to the lower ends of the 
collector e! so as to provide for the use of screw threaded 
bolts for securing the lower ends of the collector electrode struc- 
tures in juxtaposition. The disclosure also presents modifications 
and/or various species of the lightweight filler means between the 
inner and outer walls of the collector electrode. Additionally, the 
disclosure presents a novel water distributor means carried at the 


secured to shoulder structure mt electrode body by 
means of screw threaded bolts. The disclosure also relates to a 


29423 Apparatus for sulfur dioxide and ea 
matter from flue gases. Attig, D.B. US Patent 3,998,613. 21 Dec 
1976. Filed date 29 Oct 1974. 6p. 

An apparatus is described for the removal of sulfur dioxide 
and particulate matter from flue wherein a pump extracts hot 
flue gases from a furnace and disc 
lates entrained therein, into one ¢ 


communicatin, 

gas pressure ike oe icient to angie some of the water and 

maintain at least the final chamber in substantially filled condition. 

The water in the series of extraction chambers combines with the 

sulfur dioxide in the circuitously-flowing flue 

was particulates from the gases. A sui exc’ 

disposed in at least one of the chambers for transferring heat from 

the water to a fluid circulated through the exchanger. 


SITE SELECTION AND LAND USE 


ay (CONF-750346—, pp 111-114) Objectives and methodics 
for determining climate data at new power plant sites. Bach, H. 
(Regierungsdirektor, Essen). 1975. (In pce 
From VGB conference — plants and environment; 


Essen, F.R. Germany (12 Mar 197 
In VGB conference on power plants and the environment. 
Among the climato! effects that a thermal power plant 
can have are an increase of the temperature and relative humidity, 
ioosene of precipitation, and decrease of insolation. The inputs that 
meteorological jud. ts can have on site selection are tabulated. 


gemen' 
The data necessary for a valid judgement are briefly discussed. (JSR) 


29425 (PB—255134) Interim environmental for ther- 
ae Washington, D.C. (USA)). Jul 1970. 27p. S (US Sales 
y). 

These interim lines were ee of 
the Interior agencies in = Pacific Northwest (Crogon 
Idaho, and t of Montana and Wyoming’ west of the 
Continental Divide), to assist in evaluating effects of thermal 
power plant site se upon the aquatic and terrestrial environ- 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 29381, 29382, 29408, 30025 


29426 (CONS/1422—1) Investigation of mechanism of break- 
Cable and Wire Co., Yonkers, N.Y. (USA)). +7 _ Contract 
ba 96p. (EPRI- TD—138). Dep. 
basic hypothesis that mic: ry lays ‘a significant 
role i mechanism of ‘by 1 of LPE cab explored. The 
potential improvement achiev impregnating mic 4 
of ae one core with a neutral fiquid is eval 
— ond to ac voltage life and impulse strength. The effect at 
model cables, designed to exp . A similar test program is pu’ 
1 cables, designed to explore the effects of gas pressure and 
on breakdown and life, since it is reasonable to expect that ay 
microporous regions of the insulation should be sensitive to the 
ressure environment. Comparison of gas-pressurized model 
down stress (and related microvoid size) with basic Paschen 
curves demonstrates reasonably good agreement, indicating that 
heen eo is the basic mechanism of fatigue and breakdown. 
welling life above and 
-y vel is proposed, and evidence is presen 
down originates in the bulk insulation as well as at = 
interface. It is also shown that model cable discharge energies are 
below 0.1 pC, even at very high stress, and cannot be measured with 
modern detectors. Results with liquid or gas impregnation suggest a 
possible approach to dielectric improvement. 


29427 (CONS/1826—1) New class of additives to inhibit tree 
in solid extruded insulation. Devins, J.C.; Rzad, S.J.; 
C.W.; Bartosh, D.K.; Stines, T.W. (General Electric Co., 

Schenectady, N.Y. (USA)). Mar 1976. Contract E(49-18)-1826. 157p. 

(EPRI-TD— 145). Dep. NTIS $6.75. 

There is now substantial evidence that in many dielectric 
failures of solid polyolefinic and other polymeric materials the final 


(CONS/2155—1) 
Final R.D. (I-T-E Im 


er report, Garzon, ial Corp. 
Colmar, (USA)). Aug 1976. Contract E(49-18)-2155. 196p. 


tal results obtained with vacuum interru and with 
blast interrupters using pure of and No, and 


esults are then eval 
fhe performances obtained with | cach interrupting media are 


of 13.8 megapascals (2000 psi), is completel 
results obtained in series of experiments deal 
limits of performance for this interrupter are also 


theory of the current — 
oped and confirmed by “— 
linearly-extended solenoid. 


resulting from the short circuit current. Design i ve the 
CLC concept are developed. The non-linear interaction of the 
electric om, i 


conductor (CLC) is devel- 
n principle, the CLC is a 


circuit, and the mechanical system is 
y state and transient solutions are obtained. A 


cost anal 
cost of 


The results confir 


pere continuous currentrating that wo 
ampere to 20,000 amperes would be paar oh $159,000 
liars. The weight of this device would be 82,800 
current would be 153k —— 


industry. 
30 Nov 1975. Nicol, J.; Bzura, J.J.; Schwarm, E.; Underhill, B. 
(Little (Arthur D.), Inc., Cambridge, ’ Mass. ——_ "Jan 1976. Con- 
tract NSF-C928. 12Ip. (ADL—77929). NTIS $5.50. 

The study was performed to determine how federal support 
may be used most effectively in research and development of trans- 
mission and distribution systems for the electric power -yon 
Chapter I presents a brief survey of important technological devel 
opments in TandD (transmission and distribution) along with statisti- 

data on TandD systems in the United States from 1944 to the 
t time, with forecasts The it 
uipment manufacturers were p y responsi! 
Rand up to the early 1970's. II is a financial survey and 
ysis of TandD equipment manufacturers. Load growth and its 
on the industry are discussed. Chapter III denies the types 
aD facilities currently engaged in work on TandD 4 
major facilities in the United States, Europe and J 
V contains both a discussion of historical RandD in 
and recommendations for federal RandD policy in the 


(PB—253110) Appraisal of tests and standards for the 
of electrical insulating fluids. (National Bureau of Stan- 
ashington, D.C. (USA). Inst. for Basic Standards). 14 May 
tract E(49-18)-2052. 120p. (NBSIR—76-1054). NTIS. 
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upper edge of the collector electrode for distributing water uniform- disruption may be preceded by the long-time progressive develop- 
ly over the inner and outer walls of the collector electrode. The ment of a three-dimensional pattern of — sometimes (though 
not —— carbonized hollow channels a from a central 
stem, that the ultimate failure follows one of these channels. 
These minute charnels are referred to as “trees” and the phenom- 
enon as “treeing.” Research conducted from May to —_ 1975 on 
techniques for evaluating tree growth and on the development of 
additives to inhibit tree growth in solid extruded polymeric insula- 
tion for eiectric cables is reported. (LCL) 
The need for the development of a synchronous transmission 
horizontal series of water-containing extraction chambers. The gas breaker is discussed and the basic preliminary specifications for such 
under pressure is forced from one chamber to the next throu a circuit breaker are established and tabulated. The initial explora- 
work desi to establish the preferred designs for a synchro- 
and 
com; 
eferred design, an interrupter that uses SF. in the liquid state at 
ly described. 
eee to establish 
29429 (EPRI-EL—286) Development of current limiting conduc- 
tor. Final report. Albani, O.J.; Clark, T.F.; Pflanz, H.M. (Phoenix 
oo Corp., Boston, Mass. (USA)). Feb 1977. 228p. Dep. NTIS 
.00. 
a | ce increases as the air gap 
peculiar beat pattern of the limited current was observed and miti- 
gated by increasing the losses of the CLC. Analysis suggested 
switching a resistor into the circuit. The term "CLC with Resistor” 
was coined and commutation of current to the resistor explored. A 
a: indicates that inclusion of the resistor may reduce the 
e CLC by 90%. The trade-off is complexity. Fractional 
CLC devices with and without resistor wére designed. The latter 
‘ospective short circuit currents up to 10,000 —. 
ed the theory of the CLC. The economics of 5 
$s projected. The highly reliable CLC promises low 
risk development of full-scale, three-phase devices by linear exten- 
between 10 and 20 years. A design cost reduction effort is recom- 
mended before production is attempted. 
29430 (PB—252450) Research and development in transmission 


3024 ERDA ENERGY RESEARCH ABSTRACTS 


Based on a literature study and interviews with representa- 
tives of the electric utility industry, manufacturers of insulating 
fluids and electrical apparatus, government regulatory agencies, 

ns preparing standards and codes, trade associations and 
pe ome testing laboratories, the status of existing standards and 
test procedures for insulating fluids is reviewed. Askarel-type trans- 
formers and capacitors are described and the characteristics of 
several currently-used as well as new candidate insulating fluids are 
given. The possible impact of codes and government regulations on 
the introduction of new fluids into use is reviewed. Needs for new or 
revised test procedures and standards are noted and recommenda- 
tions made for research and development efforts as well as adminis- 
trative actions to facilitate the qualifying of new insulating fluids as 
acceptable replacements for the askarels currently in use in a certain 
class and capacitors. 


29432 Water cooled high voltage energy cable with a — 
resistant coolant pipe. Friedrich, J.; Friesenha en, uin, W. 
(to Felten und Guilleaume Kabelwerke AG). Ser ciERO Patent 
2,437, oe 24 Jun 1976. 6p. (In German). 
2 figs. Available from Dt. So A Muenchen (FRG). 
A hollow cylindrical Aluminum conductor with an inner tube 
of stainless steel or titanium for the coolant is described. 


AC SYSTEMS, EHV AND UHV 


29433 (EPRI-EL—354) 138 kV splice for extruded dielectric 
cables. Final report. Fisher, R.G. (Amerace Corp., Hackettstown, 
N.J. (USA). Elastimold Div.). Feb 1977. Contract 1 EX-76-C-01- 1559. 
151p. Dep. NTIS $6.75. 

A straight splice for 138 kV extruded dielectric cable has 
been developed under this contract. It has passed all the design 
requirements and is ready for a prolonged trial simulating an actual 
installation. The splice makes use of premolded, interference-fit, 
elastomeric —— that can be factory tested (to guarantee 
their integrity) before they are installed, thereby increasing the 
reliability of the system. The splice, using the hand tools and 
installation instructions disclosed, can be assembled (including cable 

_ by two men in about five hours. The corona extinction 

vel of 120 kV (5 pc) and dielectric losses of the splice were 
unaffected by cyclic loading up to 130°C when stressed at 1.5 times 
normal line to ground voltage. Capacitance and power factor were 
in the order of 195 wre we 9 and 0.25% respectively. These losses 
were essentially constant over a temperature range of 23°C to 
130°C. The two splices with the conductors at 90°C withstood 5 
ory and 5 negative 1.5 x 50 microsecond impulses at 650 kV, 

th before and after load cycling. In a switching surge test after 
load cycling and with the conductors at 90°C, one of the splices 
failed at 700 kV, which compares well with the rated switching 
surge withstand requirement of 550 kV. 


29434 Prospects for the use of an automatic reclosure system for 
switches in 750 kV power transmission lines. Maikopar, A.S.; Snit- 
kovskaya, G.S. Arch. Energiewirtsch.; 30: No. 9, 857-867(Sep '1976). 
(In German). 


1 fig.; 1 tab.; 10 refs. Translated from Russian: Perspektivy 
primenija APV na VP 750 kV. Also published in Elektriceskie 
stancii v. 46(10) 1975. 

According to practical experience with 500 KV power trans- 
mission lines, almost all passing errors which promise s 
reclosure of switches are single-phase. Limitation to the single-phase, 
automatic reclosure system is therefore possible where 750 kV 
power transmission lines are concerned. The introduction of the 
single-phase, automatic reclosure system to 750 kV power transmis- 
sion lines is ible with considerable cuts in electric current 
necessary for the erasure of errors with the arc lamp. With the aid of 

a special multi-purpose, reclosure technique requiring a minimum 
ts se of time and the least amount of exessive voltage - and also 
disposing with three-phase reclosures - a successful improvement of 
the whole complex concerning the elimination of short circuits in arc 
lamps (should be quite possible) where 750 kV power transmission 
lines are involved. 


29435 of tests on insulator strings for 110, 
220, and 400-kV transmission lines. ulski, J.; Besze, J.; Kucera, J. 
Energetyka; 30: No. 11, 413-416(Nov 1976). (In Polish). 

Results are presented of tests carried out at the Institute of 
Power (Poland) and at the two other institutes: VEIKI (Hungary) 
and ERE (Czechoslovakia), on various types of insulator strings 
most often used on 110, 220 and 400 kV lines. Good agreement, 
ranging from +—3 percent to +—4 percent, was obtained in 
respect to lighting surges. A worst agreement, in the range of +—7 
percent, was obtained for switching surges, this mainly due to 
different representations of the investigated sets. 


29436 Load and aging decrease transformer BIL. Wagner, W.L. 
Transm. Distrib.; 29: No. 2, 20-26, 177(Feb 1977). 

A description is given of a research program, funded by the 
Energy Research and Development Administration, conducted 


ERA VOL. 2, NO. 12 


under controlled laboratory conditions simulating the various factors 
under which a transformer may be vulnerable to failure; i.e., high 
ambient temperatures, high transformer loading, and the occurrence 
of a lightning storm. Correlations relative > dae were also estab- 
lished. The impulse breakdown stren; for new 
and laboratory-aged transformers | Ed oon 0 to 175 percent of 
nameplate rating while subjecting them to the laboratory equivalent 
of a lightning storm and heavy precipitation. The following results 
were obtained. Commercially available overhead-type distribution 
transformers have significantly different thermal characteristics. 
New transformers exceed the minimum BIL requirement, but by 
amounts ranging from 10 to 50 percent. Aging and loading cause a 
substantial decrease in impulse strength, and on transformers with 
marginal thermal designs the resulting impulse level can be below 
the standard protective limits. Rainfall associated with summer light- 
ning storms does not have a significant effect on breakdown 
strengths. Unaged core-type transformers tested were on the average 
higher in impulse strength, but this difference decreased with aging. 
Impulse failures caused permanent dama — to the winding insulation 
but did not, except in one instance, result in a 60-Hz failure causing 
the protective equipment to trip out. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 30242 


29437 (CONS/2522—2) Improved superconductor for transmis- 
sion line phase II. Final report. Braginski, A.I.; Roland, 
G.W.; Daniel, M.R.; Santhanam, A.T.; Janocko, M.A. (Westing- 
house Electric {usay. Jun 1976. Contract 
2p. Dep. 

The objective of the second phase ofthis program was t 
achieve an improvement over the state-of-the-art of low field 
critical current density, J/sub c/, and ac losses, p, of short sections 
of composite NbsGe tape prepared by chemical vapor deposition 
(CVD). The following goals of Phase II were attained: (1) the 
enhancement of J/sub c/ by doping with NbsGes, nitrogen or 
carbon, (2) the design, construction and test of a moving tape CVD 
reactor capable of producing lengths of tape conductor. The goal of 
fabricating Fy ape NbsGe tape sections having not only high J/ 
caf tales ac losses was not attained since the CVD system 
found necessary for the fabrication of such tape became available 
only as a result of the work described. 


for cooling an electric cable and method of 

the equipment. Schmidt, F. (to Siemens A.G., Berlin 

yee F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,353 336/B/. 10 Jun 1976. 6p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The task performed by the invention comprises: an improve- 
ment of the system required up to now for cooling an electric cable 
with terminal boxes, and a technique for making economical oper- 
ation of the cable possible. The task is sim ‘simplified by the fact that 
separate coolant re oon jotted to the inside and 
outside electric | of the terminal box; these loops contain a 
common coolant supply unit. Likewise, ite coolant loops are 
allotted to the inside and outside lead of > cable; these contain a 


NUCLEAR POWER PLANTS 


Grosskraftwerksbetreiber e.V., Essen rh 1974. 
TIC. 

From VGB conference on materials and welding 
in power plants;  Dusscldort F.R. Germany (26 Nov 1974). 
ooo abstracts for individual papers were 


29440 (AED-Conf—75-769-084) Training of the er per- 
sonnel. Martin, H.D. (Zentralstelle fuer Atomkernenergie-Dokumen- 
tation (ZAED), Eggenstein-Leopoldshafen erg 3 F.R.)). 1975. 
18p. (CONF-7509129—119). NTIS (US Sales Only). 

From Meeting on nuclear power plant project planning and 
German, Federal Republic of (F.R. Ger- 


many) (17 Sep 1975). 


coolant supply unit. The flow rate of the coolant may be controlled. 
In this way the temperatures of the coolant loops required for 
operating the cable, may be easily adjusted, so that the heat lost in 
the process can be passed into the refrigerators with a relatively 
acceptable efficiency. 
REFER ALSO TO CITATION(S) 29936, 30212 
29439 (AED-Conf—74-570-000) VGB conference on materials 
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6 figs.; 10 refs. 

for reactor personnel in the Federal Republic of Germany 
is given. Paragraph 7 of the atomic energy act, which imposes on the 
operators of nuclear energy plants the qualifired training of the 
pod is refered to. Positive experiences with the use of simula- 
t for training have led to the 

is expected 05 be sendy Sor operation 1977. 


29441 (AED-Conf—75-769-112) Organization of project man- 
agement. Interfaces. Schmidt, R. (Babcock - Brown Boveri Reaktor 
G.m.b.H., Mannheim (Germany, F.R.)). 1975. 15p. TIC. 
From IAEA interregional course on nuclear 
Germany, F.R. (8 


a 


speaking about interfaces within a project and their 
Cop define what an interface is. 
> sane , each component facing another one and each person 
working on a project with another person represents an interface. 
Therefore a project will consist practically in its entirety of inter- 
faces with components and people sandwiched between them. The 
paper is limited to the most important interfaces with a focus on the 
problems occuring at them and their resolution. 


29442 (BCL-NSF—C946-2) Final report on study of advanced 
fission power reactor development for the United States. Volume III. 
(Battelle Columbus Labs., Ohio (USA)). 25 Jun 1976. vp. Battelle 
Columbus Labs., Columbus, OH. 

This three-volume set details a multistage research study on 
the comparison of various advanced fission reactors and evaluation 
of alternate strategies for their development in the USA through the 

2020. Volume III presents the basic data and other input 
information utilized in the process of the study. Detailed reactor and 
fuel-cycle information is contained on the GR, GCFR, MSBR, 
LWBR, and CANDU-HWR, as obtained by BCL staff from numer- 
ous sources. These data have been assembled, critically reviewed, 
and modified where necessary to assure consistency, both internally 
for each reactor system, and between reactor types. Similar, — 
parative information was required for the LWR mass balances, fuel 
cycle, etc., but this was generally ted from ERDA sources 
without the critical evaluation to which other data were subj 


(CPC—1-A(Rev.5)) assurance program manual 
for nuclear power plants. Volume I. Policies. (Consumers Power Co., 
Jackson M — (USA)). 10 Dec 1976. vp. Consumers Power Co., 
The Consumers Power Company Quality 
Manual for Nuclear Power Plants of policies and 
which comply with current NRC regulatory requirements and in- 
dustry codes and standards in effect ss the design, procurement, 
construction, testing, operation, refueling, maintenance, repair and 
modification activities associated with nuclear power plants. S) 
NRC and industry documents that contain the requirements, includ- 
Pats, Saft are in each established by 
t’s Safety ysis uirements 
these documents form the bests for ote Power Quality 
Assurance Program, which is implemented to control those struc- 
tures, systems, components and operational safety actions listed in 
each nuclear power plant's Quality List (Q-List). As additional and 
revised requirements are issued by the NR 


Assurance Policies applicable during all phases of nuclear 
power plant design, construction and operation. 


29444 milestones: U.S. Cen- 
tral Station nuclear electric generating units. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
a 1 Oct 1976. 15p. Dep. NTIS 


29445 (IGN—177) Institute of Nuclear Engineering: report 1974- 
1976. Amyot, L. (Ecole Polytechnique, Montreal, Quebec (Canada). 
Inst. de Genie Nucleaire). 16 Aug 1976. 11p. (In French). NTIS (US 


The Institute of Nuclear Engineering is is described in terms of 
its objectives, resources, instructional duties, and research. Basically 
ecological aspects of nuclear installations, basic radioisotopic meth- 
amen 


Surrey, A.J. (Sussex Univ., Brighton (UK)). Energy Policy; 1: | 
1973). 


the future of nuclear power the demands 

ly of nuclear plant fuel in the 1980's are examined in the 

market conditions. The choice of generating plants is re- 

al and the projected worldwide growth of nuclear ity up 

to 1990 considered. The supply structure for n plant 


29447 Future growth of nuclear power. Pt.2. Choices and obsta- 
cles. Net A.J. (Sussex Univ., Brighton (UK)). Energy Policy; 2: 
No. 1, 208-224(Dec 1973). 

The choices and obstacles in the future development of 
nuclear power are discussed with especial reference to technical 
options, public safety, and economics. The basic sources of uncer- 
which will jointly determine the long-term acceptability and com- 
petitiveness of nuclear power. 


29448 (ERDA-tr—36/1-6, 
clear power. Andrzejewski, S. 
ed from Nukleonika; 20: (1975). 
The f of nuclear 

elopment of various types of ni power reactors 
in the world is briefly outlined along with a description of the 
difficulties encountered in the implementation of nuclear power. 
Present status and the future in this area are discussed. The nuclear 
reactor engineering projects of the Institute of Nuclear Research in 
Poland are reviewed. 


29449 Fission energy and other sources of energy. Alfven, H. 
(Royal Institute of Technolo; Stockholm (Sweden) Dept. of 
Plasma Physics). pp 110-120 o In Facing up to nuclear power. A 
contribution to the debate on the risks and tentialities of the large- 
scale use of nuclear energy. Francis, J.M. (Heriot-Watt Univ., Edin- 
C1946). (UK)); Abrecht, P. (eds.). Edinburgh; Saint Andrew Press 


1-12) Reactor engineering and nu- 
arsaw Tech. Univ.). 1975. Translat- 


The disadvantages associated with fission energy (plutonium 
health hazards, radioactive waste disposal, use of uranium and pluto- 
nium as nuclear weapons) are considered. The use of fossil fuels, 
fusion energy, solar energy and geothermal energy as serious alterna- 
tives are mentioned and it is remarked that a large amount of 
complete work and much money have been invested in fission 
energy whereas modest efforts have been made to develop other 
eet eae Environmental and sociological aspects are consid- 


29450 Energy options for developing countries in Africa. 
lende, S. (U.N. Economic Commission for Africa). pp 121- 
136 of In Facing up to nuclear power. A contribution to the 
on the risks and potentialities of the large-scale use of nuclear 
energy. Francis, J.M. (Heriot-Watt Univ., Edin’ 
Abrecht, P. (eds.). Edinburgh; Saint Andrew Press (1976). 
A summary is presented of the ener, oe 
resources in Africa. The financial other ulties of 
developing uciear power programmes are discussed: tis concluded 
that these will be overcome in time. 


29451 Nuclear power in Ireland and the alternatives. Flanagan, 
Vv. Supply Bo Board 357-363 of In Physics in 
ey. O’Mongain, E.; O'Toole, C.P. Oxford; Pergamon Press 

conference on physics in industry; Dublin, 


to the introduction of nuclear 
power in Ireland are described. The need to diversify from: tasported 
oil is discussed and the possible role of other such as 
increased utilisation of conventional energy, the elopment of 
renewable energy sources (wind, solar and tidal) and energy conser- 
vation. 


29452 Special sessions on breeding. II. Panel on energy require- 
ments, Garlsmith, R.S. (Oak Ridge National Lab., Tenn. (USA)); 
Destival, C.; Marshall, W.; Salander, C.; Siebker, M.; Vendryes, G. 
137-144 of In Nuclear energy maturity. Yay bes ’(Electricite de 
ance, 75 - Paris); Sher, R.; Mantega, M.; Gueron, J.; Williams, 
conference on nuclear energy matu- 

Chairman Dr. Munekata. 

The general conclusions of the Panel were the ———> 
for the overall energy consumption of the non-communist w 
lower O.E.C.D. estimates up to 1985 are valid; (2) from 1985 to 
1995, an expansion rate of 3 can be taken; (3) later, > Ree the 

2%/annum; (4) 20% of 


importance of nuclear energy in of 
Giraud, A. (CEA, by Paris (France)). pp 15-23 


energy requirements. 
of In Nuclear energy maturity. P. (Electricite de France, 75 
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study, e.g., projections of nuclear power growth and uranium avail- 
ability, generic safeguards information, description of computerized 
zations involved in nuclear activi y reviewed for their 
impact on this manual, and changes will be made where considered 
CP Co 1—Consumers Power 
electricity will be 50 to 75% depending on the type of economic 
model. 
= 
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- Paris); Sher, R.; Man M.; Gueron, J.; Williams, M.M.R. (eds.). (India)). . A contribution 
Oxford; Pergamon (197 Ge French) to the debate potentialities of the large-scale use of 


From European nuclear conference on nuclear energy matu- 
rity; = — (21 Apr 1975). 
—— of nuclear energy in relation to fuel oil is 
now fully established for electricity generation, not merely for base 
luction but also for much lower load factors. Likewise, in the 
of steam generation nuclear energy has a high competitivity 
margin in com n with fuel oil. At the outlet of the boiler the 
cost of the nuclear steam B.T.U. is much lower than the cost of the 
nuclear electricity B.T.U., but this advantage could be evened out, 
partially or totally, by the ease of transportation and the flexibility of 
utilization of electricity. The availability of high temperatures may in 
the future o — new markets (hydrogen production, industrial pro- 
cesses ..). Thus, a various vectors, nuclear energy may 
occupy an important p’ in the energy balance of a country. An 
evaluation has been made, on certain assumptions, until the year 
2030, of the place that nuclear energy will take. The evaluation 
shows clearly that uranium supply will be next to impossible if 
nuclear energy is supplied by light water reactors, associated or not 
with other thermal reactors. It will be necessary to resort urgently to 
fast breeder reactors. The acceleration of the fast breeder reactors 
breakthrough resulting from the insertion of natural uranium con- 
verters does not fundamentally change the supply problem, nor does 
the insertion of HTRs intended to break into the high temperature 
market. On the other hand, improvement of the performance of fast 
breeder reactors, particularly an increase in the breeding ratio and a 
shortening of the cycle, ~— have a decisive effect and might 
ensure the definite mastering of the uranium needs. 


29454 Construction costs - nuclear power stations. Mandel, H. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.)). pp 62-71 of In Nuclear energy maturity. Zaleski, P. 
(Electricite de France, 75 - Paris); Sher, R.; Man M.; Gueron, 
J.; Williams, M.M.R. (eds.). Oxford; Pergamon (1976). 

From European nuclear conference on nuclear energy matu- 

rity; Paris, France (21 Apr 1975). 

According to present development plans in the western indus- 
trial nations nuclear power will be able to cover 35 to 45% of power 
requirements in the mid 1980's. Although specific investment costs 
are higher for nuclear power plants than for other thermal power 
stations, nuclear ag are in a position today to generate power 
more economically than fosail fired plants into the up part of the 
middle load sector. The relatively y high proportion of fixed costs of 
the total power generation costs, and a still considerable potential to 
exploit the economy of scale, will cmtiina to minimize the infla- 
tionary burden on electric power generation. Nevertheless price 
development of nuclear power plants should be watched me 
rapid price escalation for components, extremely long planning and 
construction times, and exaggerated environmental protection re- 
quirements which serve no real purpose may reduce the economic 
benefit gained by nuclear energy. Electrical utilities will try to hold 
investment cost down by all means; for instance they will encourage 
standardization of nuclear power plants or order twin stations. For 
long term utilization of nuclear energy the development of high 
temperature reactors and fast breeders is a logical step forward. 


29455 Energy options for Latin America. Sabato, J. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). pp 96-101 
of In Facing up to nuclear power. A contribution to the debate on 
the risks and potentialities of the Eainbur use of nuclear 
Francis, J.M. (Heriot-Watt Univ., — (UK)); Abrecht, 

brief summary is presented of the power requirements 
the South American countries and of their nuclear energy pro- 
grammes, where they exist. 


29456 Energy requirements and resources. S F. (Commis- 
sion of the European Commuuities, Brussels (Belgium)). pp 1-13 of 
In Nuclear energy maturity. Zaleski, P. } pg oe de France, 75 - 
Paris); Sher, R.; Mantega, M.; Gueron, J.; Williams, M.M.R. (eds.). 
Oxford; Pergamon (1976). (In French) 

rity; Paris, France (21 Apr 1975). 

World energy consumption, a 


slowed down with the aim of attaining 
natural resources by rational use and by 
World resources are sufficient to meet the needs 


opin, 
world’s riches. 


29457 Energy options and the role of nuclear energy in Asian 
countries. Thomas, K.T. (Bhabha Atomic Research Centre, Bombay 


nuclear energy. Francis, J.M. (Heriot-Watt Univ., Edinburgh (UK)); 
Abrecht, P. eds.). Edinburgh; Saint Andrew Press (1976). 

Energy production and consumption patterns in the Asian 
countries are analyzed, their minimum needs for attaining a barely 
satisfactory standard of living, the gap between the two, and how 
alternate sources of energy including atomic energy have to be 
seriously considered in bridging this gap. The discussion is based on 
information presented in tabular form. Special attention is given to 
India’s atomic energy programme. 


29458 India’s nuclear option. Atomic diplomacy and decision 
making. Kapur, A. New York; Praeger Publishers, Inc. (1976). 316p. 

The contents of the book are presented under the follo 
chapter headings: (1) arms control and the international setting; (2 
state of the discipline the policy, (3) India's 
alignment as a balance-of-power policy; ndia as a power in 
middle; (5) traditional as; = of Ind ndia’s arms-control and nuclear 
policy; (6) detente, the and India; (7) bureaucratic politics and 
nuclear policy; (8) societal sources in India’s nuclear policy; o 
India’s nuclear decision making: a note on personal politics; (1 
India’s nuciear option and the NPT: a reassessment; (11) third 
parties, U.S. policy, and the role of strategic ambiguity; and (12) 
concluding notes. (BG) 


29459 Economic and efficient use of heat- and power plants for 


distributed through supply a 
electricity. Winkens, H.P. (Ver. Dtsch. Elektr. Werke, Mannheim, 
Ger.). Fernwaerme Int.; 5: No. 4, 123-128(Aug 1976). (In German). 

District heating from heat-and-power plants can reduce fuel 
demand and environmental pollution in densely F mpegs areas also 
by the use of nuclear power plants. Regarding the new energy price 
level, the question of an economically rational delimitation with 
respect to other two line-bound energy supplies--gas and elec- 
tricity--the following conclusions are drawn. Newly built-up areas 
without long rting distances would in the future be more 
economically supplied by district heating lines than by gas, i 
tive of the kind and the construction of the buildings. In areas which 
are already supplied by gas, the boundary values of pipeline connec- 
tion and boundary heat densities for a rational changeover to district 
in erent ways but not so much in densely 


29460 Power plant with nuclear reactor and MHD-system. Rade- 
ee R. US Patent 3,986,925. 19 Oct 1976. Filed date 7 May 1973. 


A_ power plant with a plurality of similarly constructed, 
aang each unit including a closed working fluid loop for 
version, is described. The electrical outputs are connected 

in parallel on a common bus. Prime heater is a nuclear reactor 
distributed among the units, and separately controlled for each of 
them by a computer, to operate a unit in the cooling mode or in the 
desu agarepate Yor circulating air for het 

aggregate i 


(Canadian Nuclear Association, Toronto, Ontario). Eng. J. (Montre- 
o> 6, 14-16(Nov 1976). 

The history of nuclear power in Canada and the development 
of the CANDU type reactor are briefly recounted. The Canadian 
nuclear industry currently has the ability to produce about 75% of 
needed for CANDU power stations 
(excluding the fuel heavy water, both of which are aiso pro- 
duced in Canada). Some examples of material which must be import- 
ed are given. The Canadian Standards Association has developed 
four levels of quality, related to how vital each part is. Production 
must be documented: for example, the material in each nuclear 
component must be traceable back to the original ingot. 


29462 Nuclear power jobs rank TVA among 
Eng. News-Rec.; 197: No. 21, 18-19, 23(18 Nov 1976). 

The Tennessee Valley Authority (TVA) has two nuclear 
power ts in operation, five under construction, and two in 
construction work with its own forces, making it the lar, 
constructor in the nation. Brief comments are given on 


29463 Operating results of the nuclear 
United Kingdom. Atomwirtsch., Atomtech.; 21: Nol 12, i976. 


(In German). 
1 tab. Short communication only. 
cectriitygeeration i for 1975. Atom- 


wirtsch., Atomtech.; 21: No. 12, 596-598(Dec 1976). (In German). 


and social progress, is characterized by its continued growth and by 
the inequalities in the efficiency of its use among the different 
countries of the world. The pace of energy consumption should be 
ation of 
reduce waste. 
under certain 
conditions. Ihe problems of energy require eliberate actions 
take place of mere market mechanisms. This implies the establish- 
ment of new relationships between the industrialized and the devel- 
P| with a view towards a better distribution of the 
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2 figs.; 4 tabs. Short communication only. 


the economic advantages of 

J.-C. (Electricite de France, 75 - Paris). Nucl. Eng. Int.; 21 
No. 251, 47-50(Dec 1976). 

Electricite de France is planning to commission by 1985 some 
40 000 MWe of nuclear capacity from standard 900 ‘e and 1300 
MWe PWRs and the first orders have been placed for a 1200 MWe 
fast breeder reactor. This programme is required not only to meet 
the increase in demand but to replace existing uneconomic fossil 
stations. After 1985 the optimam pleat mix may require additional 
fossil peaking stations. 


29466 Energy research. Marshall, W. (Department of 


From the Unwin memorial 


Energy Society 

The programme for energy research in the UK is discussed. 
The cia by which any j 
stated. The principal 


given to nuclear power with a discussion of t 
reactors, radioactive waste management, and fusion research. Other 
topics considered briefly are: distribution technologies, combined 
peggy and energy conservation. 


29467 uclear industry chart no. 21 - France. Nucl. Eng. Int.; 21 
No. 251, 53 1976), 

A fold-out chart shows the relationship between the govern- 
ment bodies and industrial concerns. Nuclear plant orders 
under the 1970-84 A io 

and establishments. 


29468 Canada's nuclear beginnings in the war years laid the 
for today’s success. Laurence, G.C. Sci. Forum; 9: No. 6, 
5-38(Dec 1976). 
to appear in more detail as an AECL publication. 
Thirty-one years last September, a small nuclear reactor 
named ZEEP began ucing power at Chalk River, Ontario -the 
first reactor to do so anyw' here outside the United States. That event 


is Ge teem 
all the PWRs ordered by Electricite de France and it Fa mengn toad 
Investment by the company and 
ts is a two way 
Gan tho 


Mann one organisation runs the whole nuclear industry. 
75 - Paris (France)). 21: No. 


responsible for 


Joint company sells nuclear p 
P. Nucl. Int; 21: , 64-65(Dec 1976). 


29473 Nuclear power station. Moser, P. (to Brown Boveri- 
Sulzer Turbomaschinen haft). US Patent 4,000,038. 28 
Dec 1976. Priority date 11 Apr 1974, Switzerland. 4p. 
A nuclear power station is disclosed having a reactor buried 
compressors, generators or 0 
the individual machine groups and conduits are arranged in 
rooms hollowed out in the rock for receiving and supporting these; 
to each group there leads at least one tunnel hollowed out in the 
rock; a safety chamber for a machine group concerned is situated 
adjacent the group and 00 the 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 


REFER ALSO TO CITATION(S) 28904, 29499, 

29769, 29776, 29777, 29781, 29795, 29798, 29799, 29800, 29801, 
29802, 29804, 29805, 29810, 29811, 29813, 29814, 29817, 29818, 
29822, 29823, 29828, 29839, 29858, 29963 


29474 (AD-A—030114) Structural —— of water reactor 
pressure components. Progress report for period ending 29 
Feb 1976. Loss, F.J. (Naval Lab., W: D.C. 
hy 26 Aug 1976. Contract ‘AT(49-24)-0207. 57p. NRE 
$4.50. 

report describes progress in a program to characterize 
the ase performance of materials with to 
structural integrity of light-water reactor pressure 
nents. The work is sponsored primarily by the U.S. Seesions Real 
tory Commission. Studies on dynamic fracture to $ are also 
being conducted on a cooperative basis by the Power 
Research Institute (EPRI) and NRL. 
dynamic fracture toughness is supported by the Office of Naval 
Research. This report describes progress in the follo areas: (a) 
fatigue crack propagation in reactor pressure in an air 
environment, (b) dynamic fracture toughness of 1-in. (25-mm) and 


in of warm ic net 
punt invests the phenomena shock studies. 

29475 (CEA-CONF—3466) Fuel rod computations. The CO- 
METHE code in its CEA version, Lenepveu, D. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France 
aa Me 13 Feb 1976. 15p. (In French). (CONF-760244—2). 


seminal on the water-cooled reactors; 


French-Soviet 
Saclay, 1 France (1 Feb 1976). 


pin 
pansion chambers, two 
blanket, central core that may be divided into several sacks 
parted by plugs. As far as computation is concerned, the 
divided into slices (maximum 15) in turn divided into rings (maxi- 
mum 50). Information is obtained for each slice: ae =. ne 
ture distribution, heat transfer coefficients, thermal flux at the pin 
surface, changes in geometry according to temperature conditions, 
The physical models involved take account for: 
ae release, fuel expansion, and creep of the can. 
ted with COMETHE are compared with those from 
ELP and BPEL radiation experiment 


29476 (CENPD—177) CEDNBR: a computer code for transient 


, and momentum equations and the equation of 
for either steady-state or transient conditions. 


i incremental mixing factors are required 
the code. Transient effects are included in the calculation of 
i Departure from Nucleate 


COOLED 
Signaiicd tik na nucical ih postirradiation notch ductility and properties recovery in reactor 
beginning of a major success story that hes led to this coantry’s vessel steels, (d) factors contributing to variable resistance of struc- 
nuclear power reactors being ——_ regarded as some of the most 
— designs in the world. The article describes some of the 
events of those early days and the atmosphere surrounding them. 
29469 Benefits of concentrating NSSS manufacture in one com- 
pany. Leny, J.C. (Societe Franco-Americaine de Constructions Ato- 
miques (FRAMATOMEB), 92 - Courbevoie (France)). Nucl. Eng. 
le (COde d’evolution MEcanique et 
THermique) is intended for computing the irradiation behavior of 
water reactor fuel pins. It is concerned with steadily operated 
29470 
Pecqueur'| 
251, 45-4 
5 | all nuclear activities from research to defense. 
available to foreign operators through a consulting group that is C.R. a See Inc., Windsor, Conn. (USA)). Sep 
jointly owned by the tw izati but ivate 1976. vp. Combustion Engineering, Inc., Windsor, CT. 
“The report describes the CEDNBR computer code. This 
code was developed for the transient thermal on a of a pressur- 
29472 Energy - Britain must grasp at the nuclear nettle. Butler, ized water reactor core or a critical heat flux test. Included are the 
P. Engineer; 243: No. 6297, 32-33,3%2 Dec 1976). code structure, conservation equations, and correlations utilized by 
The need for a decision, without delay, by the Government CEDNBR. The methods of modelling a reactor core and hot chan- 
oS choice of a reactor for Britain's nuclear industry is nel and a CHF test are presented. Comparisons of CEDNBR calcu- 
stressed. ten points contained in a statement sent to the Depart- lations are made with both empirical pressure loss data and simulated 
ment of Industry, representing the views of the British Nuclear loss of flow test data. The code solves the one-dimensional conserva- 
Forum are summarised. Among the problems which are discussed ety 
scaling down the role of the UKAEA. Further criticisms of the lack Tabular time dependent functions of inlet temperatures, pressure, 
of a positive _ on safety and the importance of informing the mass velocity, axial heat flux distributions, normalized heat flux, 
public of the safety and cost advantages of nuclear power are radial 
stressed. Some tables are produced comparing generating costs for input to 
nuclear and coal fired stations. enthalp 
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Boiling Ratio (DNBR) is calculated by applying a Critical Heat Flux 
(CHF) correlation to the computed Tocal fluid properties. A code 
user’s guide is provided for ea —_ to the code. In addition, 
descriptions of the sub-routines used EDNBR are given. 


29477 (CONF-750346—, pp 142-147) Radioactivity discharges 
from nuclear power plants in the Federal Republic. Boedege, R. 
(Vereinigte Elektrizitaetswerk Westfalen AG, Dortmund, Ger.); 
David, H.; Kluge, E. 1975. (In German). 
From GB conference) wer plants and environment; 
Essen, F.R. Germany (12 Mar 1975), 
In VGB conference on power plants and the environment. 
Technical measures for the control of discharge rates and for 
the processing of radioactive wastes within the nuclear power plant 
peed, «Stet and the discharge rates for the years 1972-74 are given. 


29478 (CONF-760997—2) Development and experimental verifi- 
cation of SST-GRASS: a steady-state and transient fuel response and 
fission-product release code. Rest, J.; Seitz, M.G.; Gehl, S.M.; 
Kelman, L.R. (Argonne og et Ill. (USA)). 1976. Contract 
W-31-109-ENG-38. 36p. Dep. NTI $ $4.00. 

From The behaviour of water reactor fuel elements under 
accident conditions; Spaatind, Norway (13 Sep 1976). 

A comprehensive fission-product release model (GRASS), 
based on a mechanistic understanding of fuel behavior in LWR fuel 
elements for a wide range of accidental overheating conditions as 
well as steady-state irradiations, is being developed at Argonne 
National Laboratory. Experimental —en for GRASS is provided 
by out-of-reactor transient heating of irradiated commercial LWR 
fuel using a direct-electrical-heating technique. The GRASS calcula- 
tions are described, benchmarked against standard theoretical treat- 
ments, and verified for steady-state irradiations. In addition, prelimi- 
pe results from the direct-electrical-heating experiments are re- 

Possible mechanisms for fission-gas release during transient 
ee of LWR fuel are discussed based on comparisons of GRASS 
results with experimental observations. 


29479 Planning support document for the 
EPRI Light Water Reactor Fuel Performance program. Roberts, 
J.T.A.; Gelhaus, F.E.; Ocken, H.; Oldberg, S.T.; Thomas, G.R. 
tric at Research Inst., Palo Alto, Calif. (USA)). Jan 1977. 

the various pro 


yjects comprising the 
EPRI Light Water Reactor (LWR) Fuel Performance Program. The 
overall goal of this program is to develop a comprehensive fuel 
performance data base with verified predictive models and codes 
that can be used to improve fuel rod reliability and hence increase 
g lant availability. The LWR Fuel Performance Pro, integrates 

active research projects that range in scope from ratory tests 
of Zircaloy cladding tube behavior under hypothetical LOCA con- 
ditions to large-scale testing of saya svg assemblies in operat- 
ing power reactors. This ae has assembled over the last 
two years and a first lanning document was issued as 
EPRI Special Report R23 in in ber 1975. The revision pre- 
sented includes a status report on projects described in SR-25 and 
describes new projects under contract since December 1975 or 


currently in the planning stages. 


ity distributions between the subchannels of a heated bundle. Bayoumi, 
M.; Charlot, R.; Ricque, R. (CEA Centre d’Etudes Nucleaires de 
Grenoble, 38 (France). Service des Transferts Thermiques). May 
1976. 16p. (CONF-760590—1). . NTIS (US Sales les Only $3. 50. 
From European two phase low may ee en, German, 
Federal Republic of (F.R. Game (31 May 1 
Work performed under United States Neclear Regulatory 
—Light Water Reactor Safety Technical Exchange Pro- 


” For analyzing, and extrapolating experimental 
burn-out results obtained with L rod bundles, it is necessary to 
know the distributions of mass flow rate and quality between the 
subchannels. A description is +> of an experimental study in 
— at the CEN-Grenob! and adjusting the 

ws of in the FLICA Code which is used to predict these 
distributions. . oe are performed on the FRENESIE 
loop with Freon 12. test section, in vertical position, consists of 
a four rod bundle in a channel with square section. The heat flux is 
axially uniform. The flow of each subchannel can be sampled in 
“isokinetic conditions,” at the end of the heating length. Thermody- 
steady Mate conditions by using respectively a calorimeter and a 
turbine flow meter. The test facility is described and experimental 
data are presented and discussed. 


—_ (IAEA-R—1519-F) Burnable pone in the light water 

reactor design, microburnup experiments 
coordinated programme on burnup calculations and experiments for 
thermal reactors. Final report for the period 1 August 1974 — 31 July 
1975. Penndorf, K. (International Atomic Energy Agency, Vienna 
(Austria)). Apr 1976. 10p. TIC. 
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Investigations on Research Agreement N 1519/CF (1.8.1974 - 
31.7.1975) entitled ‘Burnable poisons in light water reactor design, 
microburnup Lo apn and calculations” were carried out in the 
frame of the ‘s coordinated research programme on “Burn-up 
a and experiments for thermal reactors”. The theoretical 

os ee work on application of solid burnable poison used 

ion of the amount of boric acid necessary to control a 

ay the number of control rods needed in a BWR. 
Solid burnable poisons are needed in present PWR designs for the 
reduction of the boron acid concentration in order to prevent 
positive coefficients of reactivity. The special operational conditions 
of a ship reactor lead to the application of this kind of poison for 
compensation of almost all burnup reactivity. This strengthens the 
necessity of very accurate and many dimensional calculations be- 
cause an appropriate binding of reactivity has to be kept over the 
= cycle time. Several burnup ex; its had been run in the 15 

MW material test reactor FRG-II. The following devices have been 
irradiated: poison pins within and without P fuel pin lattice 
segments and fuel pins containing pellets with a m core. Mea- 
surements of reactivity, fluence, and fission product concentration 
have been performed. Methods applied were ‘y-scanning and neutron 
pulse, radiography and transmission measurement techniques. Evalu- 
ation of the experiments was done by one and two di 
Ssub(N) transport burnup calculations. In lel a collision prob- 
ability transport burnup code for current P design work is 
developed, the main feature of which is economy in manpower 
computer time. 


29482 (INIS-mf—3224, 49) Effect of oxidation and crud 
deposits on the emissivity of -2 cladding. Burgoyne, T.B.; 
Garlick, A. (UKAEA Reactor Group, Sellafield). [nd]. 

From The behaviour of water reactor fuel its under 
accident conditions; Spaatind ;Norway: (13 Sep 1976). 

In summary form only. 2 references. 

In Specialists’ meeting on the behaviour of water reactor fuel 
elements under accident conditions. 


29483 9 i Men pp 109) Coefficient of heat transfer from 
fuel to cladding in the presence of water vapour. Stora, J.P. (Electri- 
cite de France, 75 - Paris); Bruet, M. (CEA Centre d’Etudes Nu- 
cleaires de Grenoble, 38 (France). Dept. de Transfert et Conversion 
es [nd]. (In French). 
The behaviour of water reactor fuel elements under 
accident ;Norway: (13 Sep 1976). 
In summary form only. 
In Specialists’ meeting on the behaviour of water reactor fuel 
elements under accident conditions. 


29484 (INIS-mf—3306) Annual report, 1975. (Gevcmoteaee- 
lijke Kernener trale Nederland N.V., Arnhem). 13 May 1976. 


‘giecen 
survey 

aspects of the Dodewaard nuclear power plant is given. Energy 
policy aspects are discussed and emphasis is placed on the interna- 
tional economical prospects. production for the Netherlands 
is recommended on the basis of a diversified range of energy sources 
(among which is nuclear energy). The Dodewaard plant was oper- 
ational for ninety percent of first year. Some ties experi- 
enced in the storage and disposal of radioactive wastes are explained. 
concerns among other things a newly devel- 


Burnup analysis of the power reactor. 


Research the code FLC 19 1975. 103; 
yo 
S Sales Only). 


radiation damage research on reactor components, and fuel element 
research. 

29485 
I. Eval 
methods 
Atomic Ener, 
nese). NTIS 

Several years of endeavors has been devoted to development 
of three-dimensional nuclear-thermal-hydro-dynamic simulators and 
research by basing the progress on the merits and demerits of the 
variational method, the functional approximation method, etc. As 
the result, the three-dimensional nuclear-thermal-hydro-dynamic 
code FLORA has been prepared. It has the following features. (1) 
The executive time is one third -- half as much as that by the 
conventional programs. (2) Numerical error is small when neutron 
spectrum mismatches. (3) In the fuels in which the distributions of 
dss and enrichments are localized axially in the reactor core, 
three-dimensional nuclear-thermal-hydro-dynamic calculations are 
possible. (4) The transport kernel can be obtained by the coarse mesh 
method and the functional approximation method. (5) Albedo can be 
calculated by the two-group diffusion theory. (6) Power distribution 
can be obtained in the case of partial control rods inserted in the 
core. The course taken to the preparation, the theoretical back- 
ground and example calculations with FLORA are described. The 
report can be also used as a manual. 
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— (JAERI-M—6234) Burnup analysis of the power reactor. 
III. Analysis of the JPDR-1 fuels for U, Pu and 

Ezure, H. (Japan Atomic Energy Research Inst., Tokyo). Sep 1975. 

56p. (In Japenese) NTIS (US Sales Only). 

The atomic number densities of uranium and transuranium 
were measured for JPDR-1. For the purpose of the study, a program 
has been eee which it solves the burnup equation by the 
exponential matrix method. The void fraction and exposure distribu- 
tion of the required data were calculated by the three-dimensional 
nuclear-thermal-hydrodynamic program FLORA under the operat- 
ing conditions. The distribution of each atomic number density was 
obtained. The results agree with the measured values. The programs 
calculating nuclear constants in the cell were evaluated by obtaining 
the effective cross sections from the atomic number densities and the 
burnup. 


Electric Boiling Water Reactor as measured in Quad Cities Unit 1. 
Kim, H.T.; Smith, H.S. (General Electric Co., San Jose, Calif. 
(USA). Atomic Power ree Dept.). Aug ‘1976. vp. General 
Electric Corp., San Jose, CA. 
Flow distribution at the inlet to the core of a General Electric 
water reactor driven by jet pum experimental- 
“ Quad Cities 1 plant. Emphasis this test was given to one- 
recirculation-pump operation with the equilizer valve closed. The 
flow test was conducted at atmospheric pressure and ambient tem- 
perature with all the fuel bundles in place and with the steam 
separator-dryer and vessel head off. Individual fuel bundle flow was 
exit of selected fuel bundles located symmetrically in the core. 
Results of the test indicated that flow through the various fuel 
bundles of the core during the one-pump operation mode does not 
vary more than +-1.9 percent from the average bundle flow rate at 
95 percent confidence level, and this measured variation is randomly 
distributed over the core. Also, the two-pump data obtained from 
- test show essentially uniform flow distribution. This confirms 
coher assumption of uniform pressure distribution in the reactor 
lower plenum for both one- and two-pump operation. Since all jet- 
p-driven boiling water reactors have similar hydraulic design 
experimental program confirms that the pressure distribution for all 
of these BWRs is uniform. 


1. Rawili J.C.; Holtzclaw, K.; Williams, R.D. (General Electric 
Co., San ‘ose, Calif. (USA). BWR Projects Dept.). Nov 1976. 26p. 
General Electric Co., San Jose, CA. 

Supplementary information on BWR/6 fuel design and analy- 
sis is provided in response to US NRC request. (DG) 


29489 (NRL-Report—8006) Structural integrity of water reactor 
1976. Loss, F.J. (ed.). (Naval Research Lab. 

26 Aug 1976. 57p. (NRL-NUREG—1). NRC 


fatigue crack propagation in vessel steels in an air 
environment, (b) dynamic of 1-in. (25-mm) and 
precracked Charpy-V bend specimens under impact loading, (c) 
tion notch ductility and properties recovery in reactor 


a and (e) the initial program 
t in support of 
29490 Static seals and their 


in water-cooled nuclear 

reactor systems. Contract eng 26 pp 183-202 of In Pressure 

vessels and pipi Waite, H.H. (ed.). New 

York; American iety of Mechanical Engineers (1976). 
Information relative to six types of static seals commonly 

in the primary cooling systems of nuclear reactors is compiled. This 

information includes a description of each type of seal, its material of 


lip seals are discussed on 
gasketing is also presented. 
29491 


New these fields. 
No. 9, ‘leet 1976). (In German). 


procedure produces at the present time the greatest overall decon- 
tamination effect. In the area of evaporation we have also L.ca able 
to observe the most development activity in the industry 

To improve the effectiveness of modern evaporation plants, their 
investigated’ In this way, it will be found thet specific laotipes 
inv way, it te) are 
more volatile and require delicate treatment. 


ome Diagnostic analyses of a nuclear power plant using multi- 
variate autoregressive processes. Fukunishi, K. Re- 
search Lab., Kawasaki, Japan). Nucl. Sci. Eng.; 62 215- 
(AR) 
itivariate autoregressive (AR) procedures are introduced 
tools to extract dynamic characteristics for detection of 
sulinetiGn of a oe water reactor (BWR) power plant. The 
problem of estimating AR matrices is equivalent to identifying, from 
measured random signals of a BWR station, the dynamic parameters 
of a stationary linear discrete time system derived from an unmea- 
sured uncorrelated white-noise process. To explain the characteris- 
tics of a — AR sg a general multiple-input, single-output 
model is disc experiments were carried out in a 460- 
MW(e) BWR aise. The power spectral density of the averaged 
neutron flux is decomposed into terms correspo to sources of 
noise at ts of measurement where the origin of the noise in the 
neutron fluctuation is studied. It is shown from the analysis that a 
disturbance of high intensity in neutron fluctuation of the BWR is 
not caused by the process variables such as core flow but is possibly 
caused by the inherent noise, specifically defined in the paper, of the 
neutron flux itself. 


POWER REACTORS, NON-BREEDING, LIGHT- 
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REFER ALSO TO CITATION(S) 28904, 29475, 

29480, 29481, 29482, 29483, 29489, 

29708, 29709, 29764, 29770, 
29777, 29781, 29797, 29799, 29801, 29810, 
29812, 29814, 29817, 29818, 29827, 29830, 29836, 
29838, 29843, 29848, 29849, 29857, 29858, 30898, 31184, 
31188, 31193 


sonic testing of tubes. Karbach, B. (Krau' _o 
(Dr. J. U. H.) Geselischaft fuer Elektrophysik, Koeln (F.R. Ger. 
many)). 1974. (In German). 
From VGB conference on materials and welding in power 
ts - VGB materials conference; Duesseldorf, F.R. Germany (26 


1974). 

figs: 2 refs. Availabe from ZAED. 

In VGB conference on materials and welding in power 
plants, 1974. 

Non-destructive testing plays a role in the fabrication 
of seamless tubes for nuclear reactors. In cladding tubes (PWR) as 
well as in tubes in steam generators and moderator heat exchangers, 
undetected leaks may cause considerable disturbances of operation. 
Inaccessibility of the aggregates and lack of repair possibilities thus 
require careful control with reliable, non-destructive test methods by 
the manufacturer. In the article, the principles and the different 
methods of ultrasonic tube testing are t with in short. The 


29494 (BAW—10111A) Summary description of the Babcock 
and Wilcox in nuclear design system. Wittkopf, W.A. (Bab- 
cock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). Jan i977. 48p. Babcock and Wilcox Co., Lynch- 
burg, VA. 
si The Babcock and Wilcox integrated nuclear design system is 
divided into three broad areas: (1) BASIC NUCLEAR DATA 
PROCESSING-Basic nuclear data are 
into a specified m ta 
Maser Library. (2) APPLICATIONS DATA PROCESS- 
—— S for selected materials are retrieved from the Master 
Library and processed into an optimally structured, ons of cll 
Production Library. Using these data ptions 
or regions, neutron spectrums are gen ew-group 
stants are computed and fitted as a function of fuel burnup, initial 
enrichment, temperature, etc. (3) NUCLEAR DESIGN ‘ALCU- 
LATIONS-Few-group cross-section fits and descriptions of each 
core region and core geometry are input to a diffusion-depletion 
program or a nodal program that computes core reactivity, core 
29495 pee Assembly calculations and fitted nuclear 
data. Gudorf, M.R.; Hanson, G.E.; Lojek, J.R. (Babcock and Wilcox 
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construction, design features, operating experience, and advantages 
and disadvantages. The types covered include spiral-wound asbestos- 
filled gaskets, hollow metallic O-rings, Belleville spring type of 
eted joints, integrated elastomer and metal retainer gaskets, and 
canopy, and 
flange design for 
water treatment 
: in_nuclear stations with and water 

are app’ diy: mec 
Flocculation - Process’, ion exchange, evaporation. The last named 
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Co., Sag Va. (USA). Nuclear Power Generation Div.). Dec 
1976. —— Babcock and Wilcox, Lynchburg, VA. 
successful design of a nuclear reactor core requires a 
model capable of showing the effects of many parameters. These 
effects are incorporated into the model in the manner that offers the 
best combination of economy and accuracy. The model can be 
ically adjusted to perform a very detailed analysis of a small 
portion of the core or to grossly mock up the entire core in three 
dimensions. The time dependence of isotopic concentrations is calcu- 
lated using depletion chains. The effects of burnup on isotopic cross 
sections are incorporated into the table set input and fitting scheme. 


29496 (BAW —10131) Reactor coolant system structural loading 
analysis. Anderton, J.M.; Fortune, H.J. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). Nov 
1976. 71p. Babcock and Wilcox Co., Lynchburgh, VA. 

report describes in detail the analytical methods that B 
and W uses for the structural loading analysis of the reactor coolant 
system for both normal and abnormal loading conditions. The 
normal conditions considered in the analysis are deadweight, stead: 
state hydraulic, and thermal expansion effects; ~ abnormal pon 9 
tions are the dynamic effects of earthquakes and postulated pipe 
ruptures (LOCA). 


29497 (CEA-CONF—3465) CEA rod assemblies loadable in 
Westinghouse type reactors. Watteau, M. (CEA Centre d'Etudes 
or. de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 

Feb 1976. 16p. (In French). (CONF-760244—3). NTIS 


From Erench-Soviet seminal on the water-cooled reactors; 
(18 Feb 1976). 
CEA fuel intended for 925MWe Westinghouse reactors 
is presented The fuel rods are regularly distributed according to the 
of a square lattice. The assembly consists in 289 cells; 264 cells 
are occupied by fuel rods, 24 by guiding tubes, and the central cell is 
occupied by an instrumentation tube. Rods and tubes are maintained 
by eight spacing grids. The cans are made of zircaloy, the fuel being 
UO, under the form of sintered pellets. The fastening of the spacing 
grids differs from that of the original Westinghouse assemblies, it 
reduces the in-service stresses imposed to the guiding tubes and 
increases the safety against deformation and rupture risks. Out-of- 
S tests allowed to perform an analysis of the behavior of assem- 
lies more than two meters long for CAP (Chaufferie Avancee de 
Cadarache) and assemblies more than four meters long in view of 
efficiency at the future fuel of the 925MWe reactor. Tests show the 
iency of the solutions choosen to improve the strucrures insur- 
ing the pin spacing: elimination of spurious coolant flow (transverse 
flow), calibration and increase in the elasticity of the springs of the 
spacing grids maintaining the rods. 


29498 (CEA-CONF—3588) In-service inspection of PWR reac- 
tor tanks. Touffait, A.M.; Destribats, M.T.; Roule, M.; Samoel, A.; 
vette (France ec. 
NTIS (US Sales Only). ” 
un 
The in-service inspection of PWR reactor tanks using ultra- 
sonic testing from outside the reactor tank is made impossible due to 
the design of such reactors; inspection from the inside only is 
possible. The apparatus developed by the Section des Techniques 
Avancees (STA) of the Atomic Energy Commission for in-service 
inspection of the Fessenheim power plant is described in detail. This 
apparatus comprises focused ultrasonic transducers in connection 
with data acquisition systems for a real-time interpretation. 


29499 (CONF-750346—, pp 148-152) Radioactivity measure- 
ments in the environment of two nuclear power plants in the Nether- Nether- 
lands. van der Lugt, G. (Elektrotechnische | Materialen, Arnheim, 
(In German). 
rom conference) er plants and environment; 

Essen, F.R. Germany (12 Mar or}. 

In VGB conference on power plants and the environment. 

The methods used at the nuclear power plants Dodewaard 
and Borssele for the measurement of radiation level (dose rate), dust 
activity, '**1 in air, contamination of grass and milk, and activity of 
the surface water and its biota are described. 


29500 (COO—2786-1) Assessment of PWR plutonium burners 
for nuclear energy centers. Frankel, A.J.; , N.L. (Combustion 
Engineering, Inc., Windsor, Conn. (USA)). Jun 1976. Contract EY- 
76-C-02-2786. 189p. Dep. NTIS $7.50. 

The purpose of the study was to explore the performance and 
safety characteristics of PWR plutonium burners, to identify modifi- 
cations to current PWR designs to enhance plutonium utilization, to 
study the problems of deploying plutonium burners at Nuclear 
Energy Centers, and to assess current industrial capability of the 
design and licensing of such reactors. A plutonium burner is defined 
to be a reactor which utilizes plutonium as the sole fissile addition to 


ERA VOL. 2, NO. 12 
the natural or uranium which comprises the greater of 
the fuel mass. results of the study and the d fs 


iormed during the development of CEs System 80 p 
ey the use of suitably designed plutonium cuneate at 
Energy Centers is technically feasible. 


29501 (JEN—338) Methods and computer programs for PWR’s 
fuel management: Sothis and Ciclon. Aragones, J.M.; Cor- 
M.R.; tee ded J.M. one de Energia Nuclear, Madrid 

(Spain)). 1976. 198p. panish 
Riethods ethods and computer programs developed at JEN for fuel 
management in PWR are discussed, including scope of model, proce- 
dures for systematic selection of alternatives to be evaluated, basis of 
model for neutronic calculation, methods for fuel costs calculation, 
apes 2 for equilibrium and transition cycles calculation with 
Ciclon codes and validation of methods by comparison of 

results with others of reference. 


29502 (SRD-R—41, pp vp, Paper SNI 3/21) Reactor shut-down 
system availability related to anticipated operational disturbances. 
Gobner, S.; Weil, L. (Technische Univ. Muenchen (Germany, 


F.R.)). Jan 1975. 
From iali the devi it and 
of stability pan, Liverpool UR 


piss Pounds Lane, heth, Warrlagtza, WA3 4NE, 


it indicate 
Nuclear 


us 


demand, originating from dangerous random failures. The i 
will not act is found to vary between x 10-2 


ity that the system 
those of an American PWR shutdown system. 


29503 (SRD-R—41, pp vp, Paper SNI 3/23) Reliability investi- 
the reactor safety system used 


nische (Germany, F-R.). 1975. 
From Specialist meeting on velopment and 
techniques to plant; Liverpool, (8 Apr 


techniques to nuclear plant. — 


preliminary results are given in terms of sane ie. the 
systems 


A 
16p. Dep. NTIS $3.50. 

Atomic Power Station has remained shut- 
down since Feo 1974, for repair of the main unit turbine and 
for modifications for installation and operation of the third nuclear 
core, the Light Water Breeder Reactor (LWBR) core. The LWBR 

Segui pang of 
This upgrading includes an Acaliity trol Room, a containment 


Electric recombiner: 
Corp., Pittsburgh, PA. 


A reliability assessment is made of a Gerinan PWR. The 
structure of the system is described and possible failure modes and 
fault trees are realised for eight actuation criteria, which have been 
selected as significant. The method of calculation of the system 
unavailability is explained. An examination is also made of the fault 
tree of the relay system. Certain anticipated operational disturbances 
are then considered, i.e. fault trees are examined for seven standard 
types of accident which are selected as representative for the perfor- 
mance of the shutdown system. The numerical results of the assess- 
ment i mean unavailabilities of the shutdown system on 

Available from Safety and _ Reliability Directorate, 
U.K.A.E.A., Wigshaw Lane, Culcheth, Warrington, WA3 4NE, 
price Pound15.00. 

In Specialist meeting on the development and application of 
reliability 

A fa investigauion of the safety system for 
heat removal, but also the reactor protection system and the electri- 
cal power supply. Problems concerning the separate investigations 
of the subsystems are discussed. Failure rates are also discussed: they 
constitute a special problem owing to lack of adequate data on 
failure modes and repair of components in plant systems. 

29504 (WAPD-MRP—146) Pressurized water reactor (PWR) 
project. Technical progress report, January 26, 1976—July 25, 1976 . 
replacement of the 1A and 1D heat exchangers (steam generators). 


JUNE 30, 1977 


The Westinghouse electric hydrogen recombiner has been 
subjected to an extensive test gram to demonstrate that the 


rograms and results have been docu- 

mented in WCAP-7709L Supplements 1, 2, 3, 4, and 5. Supple- 
ment 6 has been prepared to demonstrate that these tests and results 

the accordance with Tt compares the To facili- 
tate review o' tion program, it compares ape 
of IEEE-323-1974 = test 

report is to simplify review process y poin 
specific tests and reference documents which support specific "Pointing ou 
qualification requirements for the recombiner. 


29506 distribution control for 
pressurized water reactors. Holm, J.S.; Skogen, F.B. (Exxon Nuclear 
Co., Richland, oo (USA)). Sep 1976. 190p. Exxon Nuclear Co., 
Inc., Richland, W 
Electric Company have for some time utilized a power distributi 
>aeee Axial Offset Control, or CAOC. 


~ EE power measurements within fixed bands, it is possible to 
avoid exceeding licensed power limits. Exxon Nuclear Com- 
pany has developed its version of CAOC methodology termed 
power distribution control (PDC). This ea is compatible 
with that developed and applied by Westinghouse and is intended to 
enable ENC reload fuel customers to maintain the benefits of Con- 
stant Axial Offset Control. 
Distribution Control methodology and provides the supporting anal- 
ysis required for its justification. 


29507 Sustained fast valving applied 

Authority's Watts Bar nuclear units. Martin, 

Alston, T.M. Am. Soc. Mech. Eng., [Pap.}; 1-6(1976).. 
The first application of sustained fast valvi 


the Atlantic Generation Station 
987-1000 of In Eighth annual 
3. Dallas; Offshore Technol- 


Houston, Texas, 


Offshore conference; 
United States of America = May 1976). 
See CONF-760577—P3 
The Atlantic 
nuclear plants (FNP’s), si 
Proposed 
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Gribanova, Z. ; Zisman, A.S. (Moscow Power Eng. Inst.). Te- 
rmeA method (tesco No. 6, 41-43(Jun 1976). (In Russian). 
of determination of the intensity of pe | 
the operating d the starting and 
jovovoronezhskaya nuclear power plant is considered. The 
poi of the investigation make it possible to give some recommen- 
dations about the need to reproduce different stages of the activities 
of the personnel on a boiler control training simulator. 


29511 Power cost analysis of Go-ri Nuclear Power Plant Units 1 
and 2. Chung, C.H.; Kim, C.H. (Seoul National Univ.). J. Korean 
Nucl. Soc.; 8: No. 2, 101-116(Jun 1976). 

An attempt is made to analyze the unit nuclear cost of 
the Kori units 1 and 2 in terms of a set of 1 data. For 
cost en ony related to the plant capital, operation and mainte- 
nance, workin; ng capital requirements, and fuel cycle operation. The 
POWERCO-S0 computer code is applied to enumerate the first 
three components ae MITCOST-II is used to evaluate the fuel 
cycle cost component. The specific numerical results are the fuel 
cycle cost of Kori unit 2 for alternative fuel cycles presumed, 
levelized unit power cost of units 1 and 2, and the sensitivity of the 
power cost to the fluctuation of the model data. Upon comparison of 
the results with the power cost of the fossil power plants in Korea, it 
is found that the nuclear power is economically preferred to the 
fossil power. Nevertheless, the turnkey contract value of unit 2 

to be rather aes compared with the available data on 
construction cost of the PWR plants. Therefore, it is suggested 
that, in order to make the nuclear power plants more attractive in 
Korea, such unfavorable contracts should be avoided in future 
nuclear power plants. Capacity factor is of prime importance to 
achieving the economic generation of the nuclear electricity from 
the Kori plant. Therefore, it is concluded that more efforts should be 

erences. 


29512 Methodology for simultaneous optimization with reliabil- 
Campbell, J.R.; Gaddy, J.L. (Univ. of 


ity: nuclear PWR example. 
Missouri, Rolla). AIChE J.; 22: No. 6, 1050-1055(Nov 1976). 
Approaches to combining optimization and reliability usually 
treat the two as separate problems, determining the reliability by 
in programming. The purpose of the paper is to describe a 
for including including reliability in the usual process optimization 
problem. The algori applied to this mixed integer problem is the 
adaptive random search, which can search both discrete and con- 
tinuous variables simultaneously. This method is applied to optimiz- 
ation of the primary cooling system of a PWR, which has twelve 
independent variables, three of which are integers directly ae 
ay reliability. Reliability data were obtained from USA 
results are presented for various 


29513 Nuclear reactor installation. Keller, W. (to Siemens Ak- 
tiengesellschaft). US Patent 3,994,776. 30 Nov 1976. Priority date 15 
Jun 1972, German, Federal Republic of (F.R. Germany). 4p. 

A nuclear reactor installation includes a pressurized-water 


permit rapid escape of the pressurized-water coolant 

in the event the vessel ruptures. Struts extend radially 

between the vessel and shield for a distance permitting normal radial 

thermal movement of the vessel, while containing the vessel in the 

event it ruptures, the struts being interspaced from each other to 

rapid escape of the pressurized-water coolant from the space 
— the shield and the vessel. 


14 Fuel assembly supporting structure. Aisch, F.W.; Fuchs, 
H.P.; Knoedler, D.; Steinke, A.; Steven, J. (to Kraftwerk Union 
Aktiengesellschaft). US Patent 3,997,394. 14 Dec 1976. Priority date 
20 Mar 1974, German, Federal Republic of (F.R. Germany). 6p. 

For use in forming the core of a pressurized-water reactor, a 
fuel assembly supporting structure for holding a bundle of inter- 
fuel rods, is formed by interspaced end pieces having holes in 
which the end portions of control rod guide tubes are inserted, fuel 
being positioned by these guide tubes between the 
pieces are fastened to the end portions of the 
grate the supporting structure, and in the case of 
pieces, this is done by means which releases 


place the oan tubes under a compressive stress that 

. The spacer grids normally hold the fuel 

by nuclear and 

guide tubes can distort the fuel rod 

t dearrangement of the fuel rod inter- 

- A sudden loss of pressure in a pressurized-water reactor 


such high velocity as to result in the 


Valley 
Tapper, D.N.; 
or nuclear units 
1s planned for unt al ennessee ley Authority's 
ren A) Watts Bar Nuclear Plant. The proposed turbine cycle and the 
advantages of sustained fast valving to the power system are present- 
ed. The turbine cycle simulation is discussed and the effects of 
feedwater heater energy storage on short term power transients are 
d related 
(FNP). Lehmann, J.A.; Kyle, R.J. 
offshore technology conference. V 
ogy Conference (1976). 
ist of two floating 
e breakwater. The 
les offshore on the 
intended site is approximately 40’. Each of the two floating coolant reactor vessel and a concrete biological shield surrounding 
this vessel. The shield forms a space between it and the vessel large 
structure. The hulls for the floating nuclear plants are large welded 
steel barges; each 400’ square with a draft of approximately 34’. 
Displacement is approximately 150,000 tons. One of the important 
design considerations was to select materials and methods to control 
corrosion on the submerged metallic facilities within the breakwater 
basin. With particular emphasis directed toward maintaining the 
integrity of the FNP hulls and a facilities, cathodic protection 
was selected as the primary means 0 —— See control. 
Detailed studies were conducted to determine which type of protec- 
tive system would be most effective and appropriate. An extensive 
review of all available equipment was made to select and design the 
protective system components. This paper discusses the development 
of the design for the cathodic protection system. 
29509 Method to calculate spatial xenon oscillations in PWR 
reactors. Ronig, H. Braunschweig, Germany; Technische Univ., 
Germany (1976. (In INIS. 
46 figs.; 17 refs. Available from ZAED; Thesis. 
The new digital computer = orgy SEXI for the calcula- 
tion of spatial Xe oscillations is described. A series expansion of the : : : : 
flux density and the particle densities following the geometrical that end piece from the guide tubes when the end pieces receive an 
eigenfunctions of a homogeneous block reactor is chosen as an abno: 
approach to the solution of the system of differential equations ot 
describing this feedback process between neutron flux density and would 
Xe particle density. To calculate the neutron flux density, the time- rods in 
dependent form of the diffusion equation is used instead of the more bucklin 
common stationary form. Integration is carried out using formal time spacer 
differential quotients of the Fourier coefficients. spacing 
pressure vessel Can result in the pressurized coolant in the vesse: 
29510 Some recommendations for constructing a power unit discharging from the vessel at 
model for a training simulator. Klushin, Yu.A.; Barykova, N.G.; abnormal thrust force on the 
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could cause buckling of the control rod tubes when the end 
pieces are fixed to in the normal rigid and unyielding manner. 


29515 Representation of water by mathematical 
splines. Caldwell, C.S.; he D.A. (Bettis Atomic Power Lab., 
West Mifflin, PA). Nucl. Sci. Eng.; 62: No. 2, 270-277(Feb 1977). 
Cubic and bicubic piecewise polynomial —_ are —* to 
represent the boundaries between og and the shapes of the p 
surfaces in p(u,v), T(u,v), and v(p,h) diagrams. Good accuracy A the 
= ion of interest for pressurized water reactor applications is 
ved at reasonable cost. Furthermore, the continuity of the 
prac derivatives of this method of interpolation results in smooth- 
er numerical behavior than does linear interpolation when imple- 
mented in computer programs solving differential equations. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 28907, 28997, 29646, 29713, 
29715, 29775, 30225 


29516 (GA-A—13923) Preirradiation report of TRISO and 
BISO coated ThO: particles for irradiation in capsules HT-31 and 
HT-33. Kovacs, W.J.; Young, C.A.; Harmon, D.P. (General Atomic 
Co., San Diego, Calif. — Nov 1976. Contract EY-76-C-03- 
0167-017. vp. . NTIS $5.00 
The HT- 1 and HT-33 irradiation capsules are part of a 
continued coo a effort between General Atomic and Oak 
Ridge National Laboratory desi ond BI to evaluate irradiation perfor- 
mance of unbonded TRISO and BISO coated ThO: particles. Six- 
teen TRISO samples will be tested in HT-31 and thirty-two TRISO 
and BISO samples will be irradiated in HT-33. The fuel will be 
tested at either 1200° or 1500°C to a fast fluence of 5 to 10 x 10° n/ 
m? (E greater than 29 fJ)/sub HTGR/. The evaluation tests will 
mainly of icles fabricated in the GA ilot plant 240-mm- 
diameter coater. The experimental test matrix for the TRISO and 
BISO particles is pind toward defining relationships between the 
outer pyrocarbon coating density, anisotropy, and coating rate and 
pee performance. Detailed discussions of the SO and 
BISO particles being tested are presented in separate sections of the 
report. 


29517 (GA-A—14103) Further process heat 

studies for very-high-temperature reactors. Final report. (General 
Atomic Co., San Diego, Calif. (USA)). Nov 1976. Contract EY-76- 
C-03-0167-RPJ-54. —— Dep. NTIS $4.50. 

The results of a study performed to investigate process heat 
applications of a very-high-temperature gas-cooled reactor (VHTR) 
are presented. In previous reports, conceptual VHTR plant and 
component designs were presented in detail for the steam-hydrocar- 
bon reforming process in both integrated and intermediate loop 
configurations, all with unbalanced pressure reformer designs. In the 
unbalanced pressure design, the reformer pressure is significantly 
lower than the helium pressure in order to enhance the reforming 
reaction. In this report, balanced pressure designs are presented in 
which the reformer pressure is slightly higher than the helium 
pressure in order to minimize leakage and structural loads. This 
report explores the economic effect of balanced pressure reformer 
designs and describes additional work on the materials 


selection problem. 
29518 (JAERI-M—6264) Reference design (MK-I and MK-II) 
for experimental multi-purpose VHTR. A on nk: and me- 


proceeding a next work. The results 
analysis such as the initial core and its prediction for 
core. 


29519 (JAERI-M—6311) Properties of SiC and problems of the 
material for use as the coating layer of fuel particles. Fukuda, K.; 
Iwamoto, K. (Japan Atomic ae oe ie Only). Inst., Tokyo). Nov 
1975. a (In Japanese). NTIS (US Sales 
refs. 

ture and obtained in the authors’ experiments are reviewed with a 
view to improving the SiC coating layer of fuel ern for HTGR. 
Described are the deposition, physical and chemical 
diffusion and irradiation behaviors. Tae expert experi- 


ormance 
di j 


mechanical strength, 
mental results obtained in the — laboratory in in-pile irradia- 
tion and out-of-pile annealing of the SiC-coated are also 


presented. 
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29520 (JAERI-M—6326) Study on the amoeba effect of the fuel 
for reference core design (Mark-III) of the experimental multi-purpose 
high-temperature gas-cooled reactor. Arai, T.; Tani, Y. Japan Atomic 
Energy Research Inst., Tokyo). Nov 1975. 72p. (In Japanese). TIC. 

One of the performance limitations of the coated fuel particles 
for high temperature reactors is reduction of the coating-layer 
thicknesses due to an unidirectional migration of the fuel kernel, the 
so-called “amoeba effect’. Design principles for the amoeba effect of 
UO, fuel and its analysis method were studied on the basis of results 
of the irradiation experiments of UO fuels in foreign countries. 
According to the design principles, quantitative evaluation was made 
for the amoeba effect under some thermal conditions s in 
Reference Core Design Mark-III of the Experimental -T 
perature Gas-Cooled Reactor planned in JAERI. culation 
showed that the maximum kernel migration distance under the 
nominal thermal conditions at the end of fuel life is about 25 »m and 
that the fission product retention capability of the coated fuel 
particle might not be affected by the amoeba effect. Finally, future 
studies necessary for more reliable fuel design for the amoeba effect 
were indicated. 


29521 (Juel-Conf—22, pp 32) Application of fission products as a 
means to determine diffusion data in HTR fuel Stoever, D.; 
Smolka, R. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). 1976. (In German). 

From Technical meeting on nuclear in solid state 
chemistry; Juelich, Germany, F.R. (20 Sep 1976). 

Short communication only. 

In Nuclear methods in solid state chemistry. 


29522 (LA-NUREG—6639-MS) Investigation of failure mecha- 
nisms for HTGR core supports. Bennett, J.G.; Ju, F.D.; Anderson, 
C.A. (Los Alamos Scientific Lab., N. Dec 1976. Con- 
tract W-7405-ENG-36. 54p. 

The rt is concerned with case instabilities of High- 
Temperature led Reactor Cores supported by graj aphite col- 
umns. Two failure mechanisms are investigated in that of 
torsional buc of the entire core-column assemblage nae that of 
column failure alone. A torsional model of the core-column assem- 
blage is described and static buckling loads are calculated. 
instability of the model to seismic loadings is also investigated. 
Individual column failure is examined using nonlinear graphite be- 
havior and safety factors for static loading situations are given and 
compared to values given by conventional A model 
of a cracked graphite column is given loads are 
computed for columns using a combined care and me- 
chanics analysis. A finite element analysis of a cracked graphite 
column is presented. 


29523 (ORNL—5108) High-temperature gas-cooled reactor base- 
program. Progress report, January 1, 1974—June 30, 1975. 

J.H.; Kasten, P.R. (Oak Ridge National Lab., Tenn. (USA)). 

Nov 1976. Contract W-7405-ENG-26. 513p. Dep. NTIS $12.75. 
is reported in the following areas: PCRV develop- 

ment, on structural materials, -. product technology 
i and charac- 


29524 CORTAP: a coupled neutron 
kinetics-heat transfer digital computer program for the dynamic simu- 
Oek Rides Net gas cooled reactor core. Cleveland, J.C. 
National Lab., Tenn. (USA)). 7 Jan Ww- 
OSEN -26; NRC-INA-40-551-75. 62p. 
lysis 


CORTAP (Core Transient was developed 
to predict the d behavior of the Temperature 


GR) core under normal operati 

and postulated accident conditions. CORTAP is used both as a 
stand-alone component simulation and as part of the HTGR nuclear 
steam supply (NSS) system simulation code ORTAP. The core 
thermal neutronic response is determined by solving the heat transfer 
equations for the fuel, moderator and coolant in an average powered 
region of the reactor core. The space 
equations are coupled to the heat a 
converging iterative technique. The has the 

determine conservative fuel, moderator, and coolant temperatures 
in the “hor” sequen. For transients involving a reactor trip, the 
core heat generation rate is determined from an expression for decay 
heat following a scram. Nonlinear effects introduced by —— 
dependent fuel, moderator, and coolant properties are included in 
the model. CORTAP predictions will be compared with dynamic 

Service o rado, based on these comparisons, appro- 
priate improvements will be made in CORTAP. 


29525 (PB—253481) HTGR fracture toughness 

report. Wullaert, R.A.; Sheckherd, J.W.; Server, W.L.; Oldfield, W. 
(Effects Inc., Santa Barbara, Calif. (USA)). Apr 1976. 
247p. NTIS (US Sales Only). 


a terization and standardization of graphite. 
apan Atomic Energy Research Inst., Tokyo). Oct . 128p. (in 
Japanese). NTIS (US Sales Only). 
The report summarizes the results of a study on thermal and 
mechanical performances of the core, which are obtained in course 
of reference design (Mk-I and Mk-II) for the arn multi- 
Mm VHTR: (1) Design criteria, design methods, and design 
the case of 
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a was performed to provide sufficient fracture 
toughness data typical production heats of HTGR materials to 
determine the adequacy of the KIR curve for HTGR applications. 
The HTGR test program included mechanical tests such as tensile, 
drop weight-NDTT, Charpy V-notch, instrumented precracked 
point bend tests. Five heats of HTGR materials were tested over the 
temperature range of -200 F to +550 F. The HTGR materials 
studied were a A508-1 forging, A537-1 and A537-2 plates, and a 
manual metal arc weldment in A537-2 plate (both weld metal and 
heat-affected zone). Mill test reports welding history, metall 

raphy, chemistry, archive and specimen drawings are included. 

fracture toughness data generated for the HTGR materials fell above 
the KIR curve, except at very low temperatures which are not 
representative of service conditions. For all of the HTGR materials 
to be too conservative. (GRA) 


29526 Elevated temperature fatigue tests 
analysis of bellows. Kobatake, K.; Tsukada, T.; Takahashi, 
Akatsu, M.; Ikemoto, Y.; Baba, O. (Kawasaki a Ind, Ltd, 
Tokyo, Jpn). Am. Soc. Mech. Eng., [Pap.|; No. 75-PVP-17, 1-7(1975). 
For a multiwalled piping of the elevated temperature helium 
gas loop or HTR, some kinds of joints are required to absorb the 
thermal expansion difference between the inner and outer me 
Bellows joints wed ym ne to use for them and developed bellows. 
From the 900 deg C fatigue tests of the bellows, a design curve was 
obtained for the estimation of the allowable cycle versus the bellows 
Further, FEM code. ‘The integrity of the bellows in 
figures by —- a code integrity o ws in 
— the creep and fatigue iotemuetion equations is stud- 


29527 Low temperature steam generator. Faugeras, P.; Lecocq, 
A.; Romet, J.L. (to Commissariat a l'Energie Atomique). US Patent 
3,996,099. 7 Dec 1976. Priority date 3 Jan 1975, France. 4p. 

The low-temperature steam generator consists of a 
enclosure containing a molten-salt reactor and a fluidized-bed ex- 
changer located above the reactor core and inserted in the molten- 
salt circuit. The molten salt is circulated within the primary tube 
elements while water is circulated within the secondary tube ele- 
ments and is discharged in the form of steam. The two banks of tube 
elements are immersed in a particle bed which is subjected to 
agitation by a stream of inert gas. 


29528 Fuel elements for high temperature reactors having special 
suitability for reuse of the structural graphite. Huschka, H.; Herr- 
mann, F.J. (to Hochtemperaturreaktor-Brennelment GmbH). US 
Patent 4,000,039. 28 Dec 1976. Priority date 20 Sep 1°72, German, 
Federal Republic of (F.R. re y). 4p. ‘ 

There are prepared elements for temperature reac- 


, A.S.; Jaegtnes, . (to Westinghouse Electric Corp.). 
US Patent "3,999,390. 28 Dec 1976. Filed date 25 Apr 1974. 34p. 
A control system is disclosed for a high temperature gas 
cooled reactor power plant, wherein a steam source derives heat 
from the reactor coolant gas to generate superheated and reheated 
steam in respective superheater and reheater sections that are includ- 
ed in the steam source. Each of dual turbine-generators includes a 
high pressure turbine to pass superheated steam and an associated 
intermediate low pressure turbine to pass reheated steam. A first 
pressure turbine, and a second admission valve 
to govern a flow of reheated steam through an 
intermediate-low pressure turbine. A bypass line and bypass valve 
means connected therein are across a second admission 
valve means and its intermediate-low pressure turbine. The second 
admission valve means is positioned to govern the steam flow 
through the intermediate-low pressure turbine in accordance with 
the desired power output of the turbine-generator. gg = gh 
steam flow through the intermediate-low pressure turbine, the 
the bypass line to maintain a desired minimum flow throu; 
section at ines when the steam through the intrmed 
the high pressure turbine is controlled by positioning the 
valve | proportionality with 
the desired power output turbine-generator, 
ing the accuracy of control of the power output of the hi 
turbine at low load levels. 


29530 Insulation structure for pressure vessel cavity. 
P. (to General Atomic Co.). US Patent 4,000,595. 4 Jan 1977. 
date 8 Feb 1974. 6p. 


1977. Priority date 21 Au 
and Northern Ireland (UK 

coolant gas is dependent on the coolant channel surface temperature 
in the core. The invention relates to a filter for removin 
from the coolant gas before it passes to the heat exchanger 
comprises a block or blocks y graphite having holes 
hydraulic diameter between 1 mm and 6 mm and a ratio of length to 
between 1000. This filter is 
arranged at one of the reactor core so that pass straight 
from the core into the filter block. _— 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 29718, 29719, 29729 


29532 (AECL—5232) Application of nuclear energy to the Cana- 
dian chemical process industry. Robertson, R.F.S. (ed.). (Atomic 
Energy of Canada L Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
Mar 1976. 19p. TIC. 


energy, either electrical or thermal, could play in the 
chemical process industry. The study was restricted to anemone 
CANDU “ype power reactors. It is concluded that the scale of 
os the chemical industry is rarely large enough to use 

ks of iecledl power (e) of 500 MW or thermal power © 
1500 MW. Thus, with a few predictable exceptions, the role 
nuclear energy in the Canadian chemical industry will be as 
general thermal/electrical utility supplier, serving a variety of cus- 
tomers in a particular geographic area. This picture would change if 
nuclear steam generators of 20 to 50 MW(t) become available and 
competitive. 


29533 Peak power and heavy water 
from He and O, using CANDU reactors. Hammerli, M.; 
Stevens, W.H.; Bradley, W.J.; Butler, J.P. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Apr 1976. 18p. INIS. 

From 1. world hydrogen energy conference; Miami Beach, 


Florida Ae Mar 1976). 


A combined energy storage 

is presented. Off-peak nuclear ihe 

electrolytic Hz (and O2) from which a large fraction of the deuter- 
ium has been transferred to water in an H2/H2O deuterium exchange 
catalytic column. The main ey oe and advantages of the combined 
electrolysis -catalytic exchange D2O process are discussed. Signifi- 
cant quantities of DzO could be ~~ uced economically at reason- 
able peak to base power cost ratios. to forty percent of the 
primary electric energy should be available for peak energy via 
either gas-steam turbines or fuel cells. 


29534 a pp 8-10) On-line chemical control, reac- 
tors and heavy water plants. Allison, G.M. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
1976. 


2 refs. 

in AECL research and development in engineering. 

The Gentilly-1 reactor employs several on-line analyzers, e.g. 
a conductivity cell and Technicon Autoanalyzer to monitor NHs in 
primary coolant and a Technicon and sodium specific ion electrode 
to detect condenser leaks. PHW reactors employ 44 ee and a 
gas chromatograph to control addition of f He 0 to the primary 
coolant, to measure D2 and O2 concentrations in the moderator 
~— gas, and to monitor additives in the secondary cooling water. 

water p! uire numerous monitors, e.g. for H2S content 
va vents and ait, xO concentration in HsO, and for turbidity, O2 


and pH in process streams. 

29535 (PNC-N—941-75-84) Development of two-phase flow in- 

yer PNC O-arai Engineering Center. Obata, T.; Kobori, 
T.; Hayamizu, Y. (Power Reactor and Nuclear Fuel Develo eg 

Corp., Tokyo (Japan)). Oct 1975. 17p. NTIS (US Sales y). 


of 
a 
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imsulation structure for a vessel cavity is de- 

scribed in which a layer of fibrous insulation along the —_ wall is 

isolated from the remainder of the cavity to prevent circulation of 

fluid in the layer. Isolation is accomplished by means which define a 

pas flow space. Retaining means for the layer define a plurality of 

uid passages communicating with the layer and —— venting of 

the layer into the gas flow space upon depressurization of the cavity. 

29531 Gas cooled nuclear reactors. Freck, D.V.; Hall, J.A. (to 

Central Electricity - Board). US Patent 4,004,971. 25 Jan 
that the fuel element can be filled with new fuel and again — in 
the reactor by having the strength of the matrix in the fuel zone 
sufficient for binding the embedded coated fuel particles but substan- 
tially less than the strength of the structural graphite whereby by the 
action of force it can be easily split up without destroying the 

particles. 

29529 HTGR power plant turbine-generator load control system. 
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The paper reviews deve it works on the two-phase flow 
instrumentation carried out at PNC Oarai Engineering Center for 
FUGEN safety test. The paper describes heater surface temperature 
measurement, four types of void meters and two steam quality 
meters. 


29536 (SRD-R—41, pp vp, “ ¥ SNI 3/28) R sc M consider- 
ations in the selection of class III emergency power system for 
CANDU-type nuclear power station. Hashmi, M.R. (Canatom Ltd., 
Montreal, Quebec (Canada)). Jan 1975. 


From Specialist meeting on the development and 
of reliability techniques to nuclear plant; Liverpool, UR (8 Ape po 


1974). 

Available from Safety and _ Reliabili Directorate, 
U.K.A.E.A., Wigshaw Lane, Culcheth, ew WA3 4NE, 

_In Specialist on the ‘anes and application of 


Reliability of emergency power system is an important con- 


station. Other factors enter in the picture depending on the require- 
ments for the safe shutdown of the nuclear reactor. A comparison of 
reliability and maintainability is drawn between diesel engines and 

turbines to make a choice of the prime mover for the generator. 
The type and amount of redundancy of the generator sets is then 
investigated to establish high reliability. Effects of automatic inter- 
connections between class III buses, generator groupings and syn- 
chronization is taken into account. Failure modes of the system are 
then considered and methods are sought to reduce the significant 
failure modes. Recommendations are made to improve the system at 
design and specification stage. Economics and maintainability are 
given due consideration throughout the unit selection, system analy- 
sis and improvement. 


29537 (UJV-mf—1, 


parameters. Jakubec, 
kumny Ustav 
Czech). 


) Distribution analyzer of operating 
i Prague (Czechoslovakia). Vyz- 
h Zarizeni, Potrubi a Armatur). 1976. (In 


From Seminar on measurement techniques pp 
cial committee for fast reactors fluid dynamics and er; 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In inar On measurement techniques. 

The principle of the apparatus is described, the block dia- 
gram, construction and recording technique of measured values 
given. The apparatus was tested in operation at the A-1 nuclear 
— plant in Jaslovske Bohunice. Further applications are men- 
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REFER ALSO TO CITATION(S) 28905, 29651, 29712, 29763, 
29768, 29771, 29773, 29774, 29778, 29782, 29784, 29785, 29786, 
29787, 29788, 29789, 29790, 29791, 29793, 29794, 29803, 29806, 
29807, 29819, 29820, 29821, 29824, 29825, 29837, 29844, 29852, 
29853, 29859, 29860, 29963, 29975, 30213, 30214 


29538 (AI-ERDA—13180) Sodium technology cover gas seal 
development programs. Quarterly technical progress report, July— 
ber 1976. (Atomics International Div., Cano Canoga Park, Calif. 
(USA)). 15 Nov 1976. Contract E(04-3)-0824. 65p. AT. 
Progress is reported in studies on sodium removal and decon- 
tamination of LMFBR components and in the FFTF-LMFBR seal 
test program. (DG) 


29539 (AI-ERDA—13184) LMFBR flexible pipe joint develop- 
ual technical fiscal 


ment program. Ann cal progress report, 

year 1976 and 1976T. (Atomics International Div., Park, 

iS Dec 1976. Contract E(04-3)-0824. 147p. Dep. 
Progress is summarized in the following task areas: ASME 

Boiler and Pressure Vessel Code case support, engineering and 

design, i. development, testing, and manufacturing develop- 

ment. (DG 


29540 (AI-ERDA—13186) High-temperature piping design tech- 
nology. Quarterly technical progress report, July—September 1976. 
(Atomics International Div., "Gaee Park, Calif. (USA)). 15 Dec 
1976. Contract E(04-3)-0824. "20p. . NTIS $3.50. 
Progress is reported in the fo! lowing LMFBR piping design 
studies: collection of piping failure data, analysis of systems with 
prior successful operating history, and high cycle fatigue behavior of 
ae Cr-1 Mo steel at elevated temperature. (DG) 


29541 (ANL—75-22) Kinetic model of sodium-water reaction 
applied to dynamic simulation of leak detection in the core components 


ERA VOL. 2, NO. 12 


test loop. Saphier, D. (Argonne National Lab., Ill. A aaa Jul 1976. 
Contract W-31-109-ENG-38. 85p. . NTIS $5.00. 
_A detailed model for the C steam-generator leak-detec- 


model was developed describing concentration changes as a result of 
primary and sodium reactions, sodium flow through the 
system piping, mixing processes in various plenum elements, cold- 
trap operation, cover- ressure changes, and water leaks. A 
computer program C YSP has been written in which the 
d ic model was simulated to obtain the concentration of the 


representative results are included in the report, and qualitatively 

it with similar results ape 
experimental results also became available recently,and they are in 
good agreement with the simulated concentrations. 


29542 (ANL-AFP—18) Engineering 
mixed carbide and nitride fuels in 5000 MWt LMFBRs. de Paz, J.F. 
(Argonne National Il. Jul 1975. Contract W-31-109- 
ENG-38. 33p. Dep. NTIS $4.00. 

This report presents the ee dao factors for 
the fuel temperature correspondin; pow 4 


factors are also included. 


29543 (ANL-AFP—19) Radial zoning in large LMFBRs. 
King, M.J.; Barthold, W.P. Cy ony National Lab., Ill. (USA)). 
Aug 1975. Contract W-31-109-ENG-38. 44p. Dep. NTIS $4.00. 
The effect of radial zoning on optimization of the nuclear 
pomes peaking factor is considered for large LMFBRs of the 5000 
(t) class. dependence of the power peaking factor on the 
— outer-to-inner core enrichments was 
ga for static conditions burn cycles <a to first 


gress report, July—September 1975. Ki Fit (comp). (Ar 
National Lab., Ill. (USA)). 1975. 109-ENG-38. 30p. 


AT. 

Hg in studies on advanced LMFBR fuels is reported 
under the ‘ollowing headings: = , surveillance, and evaluation of 
steady-state irradiation tests; uation of off-normal irradiation 
tests; performance nbiae oui studies for FTR and CRBR; 
design studies for large plants; fuel properties; ty of CLIRA = 
pt adn ag tests in FTR; program coordination; EBR-2 utilization; and 

ety studies. 
29545 (ANL-AFP—26) Advanced fuels program. Quarterly 
gress report, October—December 1975. Kittel, J.H. (comp.). lar. 

National Lab., Ill. (USA)). 1975. Contract W-31-109-ENG-38. 


72p. AT. 
in studies on advanced LMFBR fuels is 


roloy (2-1/4% Cr—1% Mo: 
combinations of four su: (12.70 mm 
of in. in.), and 50.80 mm (2 in.) and 


detector response during a series of — sen to be performed at 
ANL. The detailed kinetic equations for the sodium-water interac- 
tion are given, as well as the assumptions made in assessing the 
various reactivity rates and hydrogen-gas migration in the sodium 
toward a free surface in contact with the cover ; A dynamic 
different reaction products as functions of time for any segment of 
the CCTL system. A generalized , pen was used in the modeling 
and programming procedures, so that only the input data have to be 
changed in order to So experiments and different 
sideration in the . Of electrical power supplies for any power as tions. With minor changes, the computer pro 
in LMFBRs. A discussion of the methodology employed and the 
— rationale behind the selection of each contributor to the hot channel 
2 
reported 
under the following headings: —. surveillance, and evaluation of 
steady-state irradiation tests; evaluation of off-normal irradiation 
tests; performance modeling; 7 studies for FTR and CRBR; 
design studies for large plants; fuel properties; design of irradiation 
tests in FTR; fuel chemical stability; program coordination; EBR-2 
utilization; and safety studies. 
29546 (ANL-CT—77-5) Effect of tube-support interaction on the 
vibration of a tube on multiple supports. Shin, Y.S.; Jendrzejczyk, 
J.A.; Wambsganss, M.W. (Argonne National Lab., Ill. (USA)). Jan 
1977. Contract W-31-109-ENG-38. 94p. Dep. NTIS $5.00. 

The effects of tube orientation (horizontal/vertical), tube/ 
support misalignment, fluid medium (air/water), 
clearance, support thickness, exciting force amplitude, support 
spacing on the vibrational characteristics (resonant ane nage 
mode shapes, and damping) and a response amplitude of 
a multi-span tube were determined from thirteen different tests. The 
test model features a 15.875 mm (0.625 in.) dia x 3.175 mm (0.125 in. 

span beam with “knife-edge” supports. 
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(CEA-CONF—3520) Decontamination of materials after 
exposure in LMFBR primary circuit. Lafon, A.; ey Msika, 
D.; Broutin, J.C. (CEA Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France)). 1976. 4p. NTIS (US Sales 


). 
From International conference on liquid metal technology in 
energy uction; Champion, USA (27 Apr 1976). 
iquid metal fast breeder reactor rimary circuit 
are contaminated by mass transfers of ive atoms. The depos- 
ited activity remaining after sodium removal penalizes the mainte- 
contamination a putting them back into oper- 
" small contaminated samples revealed a 


(CONF-760903—12) Flaw characterization for ultrasonic 
bore-side inspection of steam-generator tubes. Reimann, K.J. (Ar- 
Ill. (USA)). 1976. Contract W-31-109-ENG-38. 

seo 8. world conference on nondestructive testing; Cannes, 
France Sep 1976). 
Ultrasonic i i 


ic echo response are eval 
steam generator tubes in sodium cooled reactors. 


29549 (CONF-770304—3) Direct-coupled-ray method for design- 
oriented 3-D transport analysis. Bucholz, J.A.; 
Ridge Netions! Lab, Lab., Tenn. (USA); Mellon U: Pitts- 
burgh P Pa. ae 1977. Contract W ENG-26;E(11- 1)-2467. 


States of America (USA) (28 Mar 1977) 
Thesis. Submitted by J. A. Bucholz to Carnegie-Mellon 


Pittsburgh. 
A fast three-dimensional oriented 


transport to achieve relative 

tion is obtained for the 

scheme used to accommodate order anisotropic scattering is 


high 
based on the formulation of ray-to-ray Se ees in an 


integral sense. A variable mesh approximation also been intro- 
duced to provide greater flexibility. The details of a DCR yields P; 
loped but not yet implemented. 
lemented in the TRANS3 code, has been 
used in a number of LMEDR prone a= applications. These included 
2 configuration and one-, two-, and three- 
representations of the lower axial shield of the Clinch 
River Breeder Reactor (CRBR). ae SS with ANISN and 
DOT-III solutions indicated good to excellent agreement in most 
situations. 
29550 (CONF-770304—7) Three-dimensional thermal-hydraulic 
M.C.; Carelli, M.D.; Bach, C.W.; Killimayer, J.S. 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). 
1977. Contract EY-76-C-15-2395. 3lp. Dep. NTIS $4.00. 
From Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 
A study is presented to determine 
and temperature profile around the entire rod circumference in 


) temperature profiles are calculated for 
uniform heat ion (i.e., accounting for 


superenergy. 
Tech., ak (USA). Dept. of Nuclear 
Contract EY-76-S-02-2245. aa. 63p. Dep. 


SUPERENERGY, stability criteria for use with these equations, 
an alternate solution technique for use when these cri 
y met. The stability criteria are valid for all cases 


of the interassembly gap convection in the conduction 
solution. Results are presented for a typical case and a maximized 


Quarterly progress 
coll, M.J. (Massachusetts Inst. of Tech., Cambridge 
1976. Contract EY-76-S-02-2250. 20p. 


work included measurements 0! 


— (FEI—499) Use of a small-group methods in two-dimen- 
sional hexagonal geometry for fast reactor calculation. Matveev, V.1.; 
Karpov, V.A.; Gorbatov, N.E. po 
I'zovaniyu ‘Atomno. ¥j Ehnergii SSSR, Obninsk. F 
1974. 19p. NTIS (US Sales Only) 


— 3 tables; 
perience in p methods to the calcula- 
tion of physical parameter of type reactor and its model 
iffusion-approximation programs for a hexagonal 
tion have been used in the calculation. The main data on 
algorithms and programs used are presented. Calculations have been 
carried out for two typical states of the reactor: 1) the state the 
reactor is in after reloading when all the fuel assemblies with the 
maximum burnup have been replaced by fresh fuel assemblies and all 
the shim rods are inserted into the core, 2) the state the reactor is in 
before reloading when all the shim rods are withdrawn from the 
core. 2, 4, 6 and 9-group constants have been for t.he 
calculation. In the 0.2 MeV energy level has 
been considered e energy level of 0.8 MeV. Calculation 
results of the main physical rs of the reactor model obtained 
with help of the program using the BESM-6 computer are presented. 
a oy groups being varied from 2 to 9, the com 
ed values vary for: reactivity coefficient Ksub(eff) - within 0.5% 
the ratio - within 2%, the nonuniformity factor - 
2%, the control rod worth - within 3% (for shim rods) and within 
5% (for safety rods). The 26-group calculations are compared with 
the two-group ones. It is shown that Ksub(eff) differs less than 1%, 
the differencies in the energy field distribution and the boron rod 
worth are not more than 5%. The two-group approximation is 
shown to have reasonable accuracy. 


29554 (FEI—519) Evaluation of the accuracy of predicting 
and sodium reactivity coefficients. Van'kov, A.A.; Voropaev, 
A.L; Rakitin, (Gosudarstvennyj Komitet I'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergetic Inst.). 
1974. .] (in Russian), NTIS (US Sales Only). 
57 refs.; les. 


Constant error estimations for the Doppler and sodium reac- 
tivity coefficients have been obtained using the constant error matrix 
taking into account the a os correlations due to their 
corrections. The estimations have been obtained for oxide-fueled 
reactors with 500-1000 MW(e) and a fuel volume content of 40%, 
sodium - of 40%, and steel - of 20%. The isotopic content of the fuel 
in the core corresponds to a certain mean steady state. The reflector 

of depleted uranium dioxide (60%), sodium (25%), and steel 
(15%). The calculations have been performed in the Some 


Planning of experiments and 
neutron data for reactors. Bobkov, Yu.G.; Pyatnitskaya, L.T.; Usa- 
, L.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
gii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1974. 1p. 
Russian). NTIS (US Sales Only). 
11 refs.; 2 tables. 

problem of minimizing the cost of microscopic experi- 
ments is summed up, the requirements for the accuracy of any 

is considered, the reactor content and size corresponding to 
MwW reactor. The mixture of **UO, and **PuO, 
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and 
not 

to 

Ww fOr most geometries it is 

well within the range of economic acceptability. The conduction 

solution presented does not exactly model the normal solution but 

approaches it as the critical interassembly gap flowrate, ie., the 

minimum flowrate at which the normal solution is stable for a given 

number of axial steps, approaches zero. An analysis is presented of 

the _ increase error within the bundle duct wall associated 
case. 

numod [®) ph nomena occuring during con mination nd permitted 

a selection of decontamination processes for removing the activity 29552 (COO—2250-23) MIT LMFBR blanket research project. 

without damaging the materials. The results obtained are valid for Dris- 

quenched 316 stainless steel. t. of 

: 
transport method has 
been . for the solution of both neutron and | trans- 
FATHOM-360 devel to perform the above calculations is de- 
ly rods (both wire 
and fuel (or 

iform and non- sensitivity coefficients required for the error estimation have been 

skew across the obtained by perturbation theory. The standard deviation is corsid- 

= in the rod. Temperature distributions can be calculated both ered as an error. Various error estimations are compared. The 

or concentric and eccentric positions of the pellet in respect to the problem of verification of the reactivity coefficients using integral 

fuel rod cladding. Typical examples of the calculational capabilities experiments is discussed. 

of the code are presented. 

29551 (COO—2245-33TR) Development of stability criteria and 

an interassembly conduction model for the thermal-hydraulics code 

. (Massachusetts Inst. of 

Dec 1976. 
S $4.50. 

rced convection regime 

multiassembly fast reactor subchannel code developed from the 

ENERGY model. The model represents the transfer of heat from 

one subchannel to another due to wire wrap sweeping and swirl 

effects by two constants which are obtained from correlation of 

available wire wrapped bundle data. The report presents a look into con g 1ISOLOpes 1S as a fuel. [he soluuon 

the derivation of the governing temperature field equations for sought in the space of 96 parameters with two limitations: 1) the 
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breeding ratio is predicted with an error of +-2%, Ksub(eff) - with 
an error ge +-1%. 26 integral experiments have been used. The 
problem of planning has been shown to be reduced to the multi- 

ter problem of nonlinear programming, various ways to solve 
it have been considered. The microscopic experiment accuracy has 
been calculated that satisfies the accuracy required for the pe eo 
tion of Ksub(eff) and the breeding ratio of a plutonium breeder 
taking into account the integral experiments and without account of 
them. The use of integral experiments reduces the requirements for 
the accuracy of microscopic experiments expressed in the terms of 
cost only by 1/3. 


29556 (GA-A—14057) TSPEC: a computer program to predict 
approximate model performance in the core flow test loop. Hopkins, 
H.C. Jr. (General Atomic Co., San Diego, or — Nov 1976. 
Contract EY-C-03-0167-023. vp. Dep. NTIS 
The computer pro TSPEC was yo to provide a 
relatively simple, approximate analysis for a the perfor- 
mance of gas-cooled fast breeder sauiee (GCFR) model core assem- 
blies in the core flow test loop (CFTL). The test specifications — 
list the steady-state and transient input parameters, includin, 
time functions of power and flow for each test run; TSPE! will 
ict the resultant test parameters. The code performs four types 
calculations: bundle data; (2) geometric bundle data 
and prediction of N steady-state runs; (3) geometric bundle data and 
iction of a series of steady-state runs, with linear interpolation 
ween the first and last input values; and (4) geometric bundle data 
and N transient runs. The structure of the code is explained and the 
following user information is provided: input instructions, sample 
calculations, a code listing, and an index of code variables. F' 
development of the code is required to provide the complete range 
of C information. 


29557 (GEAP—14031-8) Core restraint engineering eighth quar- 
report, May—July 1976. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Aug 1976. Contract 
E(04-3)-0893-TAS-23. llp. AT. 
LMFBR core restraint system design requirements, subcom- 
— and analytical methods are discussed. Progress during May, 
and July 1976 is described for subtasks related to withdrawal 
force testing, transient analysis, load monitoring, assembly interac- 
tion ie and instrumented simulated fuel assemblies. 


(KFK—2253) Karlsruhe programme system KAPROS. I. 
ona and principles of application. Buckel, G.; Hoebel, W. (Kern- 
forschungszentrum Karlsruhe (Germany, F. R). Inst. fuer Neutron- 
enphysik und Reaktortechnik; Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Projekt Schneller Brueter). Aug 1976. 181p. (In 
German). NTIS (US Sales Only). 

3 figs.; 1 tab.; 12 refs. 

The report contains a survey of the Karlsruhe Programme- 
System KAPROS. It enables the user of the system to set up 
complex reactor calculations and the programmer to produce new 
KAPROS modules and procedures. In addition to the rules for the 
correct use of KAPROS all guidelines which have to be obeyed by 
writing new modules or procedures are placed together. The report 
contains also a list of all modules presently integrated in KAPROS, 
the guidelines for programme abstracts of KAPROS modules and 
the extensions of the KAPROS concept to special problems. 


29559 (KFK—2254) Karlsruhe program system KAPROS. II. 
Documentation of the system nucleus. Bachmann, H.; Kleinheins, S. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und Reaktortechnik; Kernforschungszentrum Karls- 
ruhe eth F.R.). Projekt Schneller Brueter). Jul 1976. 459p. 
(In German). NTIS (US Sales Only). 

20 refs.; with figs. and tabs. 

The system nucleus of the Karlsruhe modular program 
system KAPROS is described from the point of view of the system 
programmer. In short reviews it is explained how the module 
management, the data management, the buffer ment, the 
error handling, and the statistics work. The tables, the data sets, the 
routines, and the commons of the system nucleus as well as some 
utility programs for the handling of system datasets are explained in 
full detail. The program listing of the system nucleus belongs to this 
documentation as a separate appendix. 


29560 (LMEC-Memo—70-5) Examination of four-sodium-water 

reaction target tubes. Lee, W.T. (Liquid Metal ig Center, 

rong Park, Calif. (USA)). 26 Jun 1970. Contract E(04-3)-0700. 
Pp 


Metallurgical examinations and evaluations were performed 


on a group of four target tubes from Atomic Power Development 
Associates (APDA) Rig 10. This group included two 2?/, Cr—1 Mo 
ferritic steel tubes, one Type 304 SS, and one Incoloy 800 tube. 
These tubes had been exposed to small leaks of water in 600°F 
sodium. Metallographic data indicate that the material loss (was 

was primarily due to impact (or erosion) of liquid yaa te 
evidence the wasted areas of any target 


of corrosion was found in 
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tubes. Minor corrosion was observed on the outside diameter of the 
austenitic stainless-steel tubes only in areas away from impact; no 
corrosion was detected on the outside diameter of the ferritic steel 
tubes. Hardness measurements and micr analyses revealed 
that the maximum temperature may have reached 1600°F in the 
wasted areas. This localized temperature increase appeared to en- 
hance the wastage process for all target tubes regardless of composi- 
tion. Surface grain elongation and plastic deformation lines were 
observed in wasted areas, as well as in other areas. However, their 
cause(s) cannot be ascertained with — to deformation due to 
a impact, or deformation due to fabrication and handling, or 
both. on the volumetric measurements of the wastage zones 
produced, Incoloy 800 (tube No. 21) exhibited greater resistance to 
water-jet impact/erosion (penetration depth —— 0.011 in. 
in 570 sec), while 2'/, Cr—1 Mo ferritic displayed the least 
(depth of penetration 0.064 in. in 21 sec). 


29561 a ae Progress report on fast breeder reac- 
tor development at PNC, Japan, October — December, 1974. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Mar 
1975. 8p. NTIS (US Sales Only). 

‘ollowing the completion of building construction and 
ment installation for the ex ental fast breeder reactor ” Joyo” at at 
PNC’s Oarai Engineering ter, hydrostatic pressure and | 
were conducted on the reactor vessel. For the prototype fast breeder 
reactor “Monju”, was the design adjust- 
ment. For the period from October to December, 1974, the follow- 
ing matters are = construction of the Joyo, design of the 
Monju, — = ysics, components and equipments, instruments 
and control, um technology, fuel and material research and 
development, safety research and development, and steam generator. 


29562 Creep and creep-rupture properties 
of the nuclear fuel cladding tube for fast breeder reactor in high 
MK-1 core of ‘JOYO’. Yuhara, S.; Yoshida, E.; Atsumo, H. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Jun 
1975. 26p. (In Japanese). INIS. 

As the basis for desi; i Se 
cooled fast breeder reactor “JOYO” and for determining the 
condition of the reactor core, it has been required to sceule apt 
and ——— properties of the domestic seamless tubes of A 1S! 
Type-316 stainless steel with the nominal dimension of 6.3 mm 
outside diameter and 0.35 mm wall thickness in flowing sodium 
environment under various conditions. For the examination in 
sodium environment, creep testing apparatuses were designed and 
incorporated seek the two sodium loops for material tests. The 
sodium handlin; ue and the testin method up to 700°C have 
been establis The level on 
creep-rupture properties of tu specimens of Type-316 stainless 
steel have been examined. At the oxygen levels of 5 and 10 wppm in 
flowing sodium, the values of creep-rupture strength under uniaxial 
tension at 600°, 650° and 700°C up to about 2000hr (the longest 
rupture time) are not significantly different. The rupture ificanly 
lower in flowing sodium containing 10wppm °C 
in air at the same temperature. Furthermore, the of rupture 
related to the tendency of the relative increase in the minimum creep - 
rate. This apparent reduction in rupture strength is accom by 
tion of a — a in neighbourhood specimen 
surface exposed to sodium 


— (PNC-N—943-75-03) Acoustic noise with sodium boiling 

uclear Fuel Dev 

Risley, UK (1 Oct 1979, 


The paper deals with the acoustic noises associated with 
sodium boiling in a seven-pin bundle, six central channels of which 
were blocked. The acoustic intensity first increased with rise in the 
heat flux, and after attaining a maximum, decreased somewhat to 
remain more or less constant thereafter. At the final upstream 
es which resulted in the dryout, however, the acoustic intensity 

increased sharply. The frequency spectrum did not change markedly 


boiling. in the frequency range 
fr the measurements could well be characteristics 


repetition of bu 


29564 (PNC-N—943-75-04) Preliminary results of gas injection 
into sodium flowing in a 37-pin bundle. Haga, K.; Kikuchi, Y.; Daigo, 
Y. (Power Reactor and Nuclear Fuel Development ite Tokyo 
Gapan)). 8p. NTIS (US 


Riseley, UK (1 Oct 197 75). 


other hand, the observed at the low frequency was due to the 
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Out-of-pile experiments were conducted to evaluate the ther- 
mal and hydrodynamic effects due to gas injection into sodium 
flowing in a 37-pin bundle, which consisted of a central ng ome 
couples were installed on the cladding of heated pins. first series 
of experiments were carried out without gas injection to establish 
The experimental results agreed well with by the 
NORMAL code which considers the effect of mixing due t» spacer 
wires. The second series of experiments were conducted with inject- 
ing argon gas transiently or continuously through a small nozzle (0.2 
inet de In the transient 


its, 
and well 


stress analysis and verifications of PEC reactor piping. Cesari, 
Ferranti, P.; Gasparrini, M.; Labant, (Comiato Nazionle per 
l'Energia Nucleare, Rome (Italy). 1975. 224p. (In Italian). 
To design LMFB aR piping systems following ASME Sct. III 
ae Se are to be adopted to consider piping 
guard-tube. For this purpose the PIPE STRESS code code previous- 
ly p by Southern-Service has been modified. Some subrou- 
tines for detailed stress analysis and principal stress calculations on 
all the sections of piping have been written and fitted in the code. 
piping as 1 III prescri; prepared. 
results of PIPE STRESS and VERPIP codes codes application to PEC 


tlik, 
kumu, Rez 1976. (In Czech). 

From Seminar on measurement techniques ppry by 
cial committee for fast reactors fluid dynamics and heat 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

Calibration equations for Preston tubes obtained by four 
different authors were compared with the results of calibration 
conducted at the Nuclear Research Institute at Rez. An analysis of 
the conditions of the individual experiments was performed and the 
Levcenko calibration equations were chosen as the most suitable. 
The results are presented of the measurement of the effects of the 


1% 


29567 oe oe ae Development of electrolyte analyzer 
of oxygen content of sodium. Jakes, D. (Ustav Jaderneho Vyzkumu, 
Rez (Czechoslovakia)). 1976. (In Czech). 

rom Seminar on measurement techniques sponsored 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 

In Seminar on measurement techniques. 

The method is described of determining 
sodium, based on the principe of the galvanic cell with sold 
electrolyte. experience gained so far with commercial apparatus 
based on this principle is described and the design and results of the 
verification tests of an apparatus of own design are given. 


29568 (UJV-mf—1, pp vp) Electromagnetic flowmeter. Jung, J. 
Brno 1976. (In Czech). 


given. 
29569 JV-mf—1, level indicators. J: J. 


In Seminar on measurement 
The methods used for continuous 
— containers are described and evaluated. In view 


‘ofthe measuring new method was designed and 
using “frequency line introduced into the liquid metal con 


indicator. Krejci, Trmota, V. (Ustav Jaderneho 
Rez (Czechoslovakia) wiry 

on measurement techniques 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation beg Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

The functional sample of the apparatus for sodium aerosol 
concentration determination ss on the principle of flame 
photometry was tested. The yellow light resulting from the heating 
of sodium particles by a hydrogen flame passes through the monoch- 
romatic yellow filter to the whose current 
determines the sodium aerosols concentration. The apparatus is 
designed so as to meet the requirements for reliable continuous 
operation of the sodium unit. 


29571 ebay Pp vp) Measurement and processing of tem- 
perature pulsations in heat transfer surface of heat exchanger. Kun- 
ones (VUZES, Brno (Czechoslovakia)). 1976. (In Czech). 
rom Seminar on measurement techniques sponsored by 
Pree... for fast reactors fluid dynamics and heat 4 
Prague, Czechoslovakia (25 Mar 1975). 
Published in microfiche form. Available from Nuclear Infor- 

mation Ng Praha-Zbraslav, Czechoslovakia. 

The anal made of pulsations 

ysis is le oO causes of temperature 

on the heat transfer surface of a heat exchanger, their nature and 

uences. The principal points of the research programme are 
formulated. The demands placed on measuring equipment are given 


29572 (UJV-mf—1, pp vp) Pressure 
using SE 1150/W.G. pressure transducers. “er 
Zavod Vystavba Jadernych 137 


From Seminar on measurement me 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

The basic characteristics and the coiesiate of operation are 

pressure transducers of the SE 1150/W.G. type by SE 
ms te Tests were carried out with the aim of verifying the 
accuracy and reproducibility of measurements as the manufacturer 
states a zero at the limit of laboratory applicability. The results 
are given of the short-term (within one working shift) and long-term 
(within one day) check of zero stability and of the calibration curve 
pore cag ressure increased to maximum value and its subsequent 
with measuring is also given. 


29573 (UJV 
(Ustav Jaderneho 
Czech). 

From Seminar on measurement techniques Sans Se 
cial committee for fast reactors fluid dynamics and heat 3 
Prague, Czechoslovakia (25 Mar 1975). 

Published on microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

Laser Doppler anemometers are the alternative 
measuring technique to hot-wire anemometers. main types of 
these anemometers are described, the basic relations of laser Doppler 
anemometry her derived and the individual signal components are 
analysed, inc factors which affect it and the basic processing 
techniques . Laboratory and industrial uses are stated. 


-mf—1l, pp vp) 
Vyzkum 


Optical anemometry. Mantlik, F. 
u, Rez (Czechoslovakia)). 1976. (In 


29574 (UJV-mf—1, pp vp) Shear stress measurements. Mrakava, 
J. (Statni Vyzkumny Ustav pro Stavbu Stroju, Bechovice (Czecho- 
». techniques sponsored b 
on measurement ry 

Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 


PF NUCLEAR POWER PLANTS 3037 
els in liquid 
Blow 
tain- 
Where gas Was in CONUNUOUS 
however, the measured wall temperature rises were sm 
within tolerable limits. 

29566 JV-mf—1 Measurements of shear stress at a 
obtained from the thermocouple. The applications are indicated o' 
the experimental results in determining the service-life of the ex- 
changer. 

its 
Pizen 
distance between two Preston tubes on their response. It was ascer- 
tained that the presence of the neighbouring probe starts to affect the 
data measured by the Preston tube from a distance of approximately 
cial committee for fast reactors fluid dynamics and heat _- 
Prague, Czechoslovakia (25 Mar 1975). 
Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 
In Seminar on measurement techniques. 
The principle of the sodium flowmeter is described. The basic 
equations are derived and the main parameters of the flowmeter with 
the permanent magnet designed for sodium steam generators are 
cial committee for fast reactors fluid dynamics and heat er; 
Prague, Czechoslovakia (25 Mar 1975). 
Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 


3038 ERDA ENERGY RESEARCH ABSTRACTS ERA VOL. 2, NO. 12 
The design, calibration tec! and calibration results are in microfiche Available from Nuclear Infor- 
deunibed of a special shear-stress p of the Stanton type devel- mation Centre, Praha-Zbraslav, a. 


calibration are compared with Preston tube calibration curves. 

calibration curves obtained valid within the range 
8x10* to 7x105% 


29575 pp flowmeters and 
indicators for sodi J. (Ustav Jaderneho — 
Rez (Czechoslovakia)). 1976. dn C; Czech). 

From Seminar on measurement techniques sponsored by 
cial committee for fast reactors fluid dynamics and heat - 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

The electromagnetic flowmeter without an iron core for the 
technical eters of two flowmeters are given qs ye yt 
40 and 100 mm in diameter and for temperatures up to degC. 
contactless was developed and tested for 
the sodium level. tion and main parameters of the 
contactless level are ng 


29576 pp and recording of tem- 
perature pulsations. Simonek, J. (Statni Vyzkumny Ustav pro Stavbu 
Stroju, Bechovice (Czechoslovakia)). 1976. (In Czech). 

cial committee for fast reactors fluid dynamics and heat . 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 


Jn Seminar on techniques 
a tus is descri lor meas pa 
tions in the fluid flow and in the heat er ce 
thermal convection usin, 100000 with a small time constant. 
may be recorded on magnetic tape an equipment es 
the simultaneous digitization of the ae aa gnetic record from 
the record is transferred to punched tape which among others 
enables the correlation of two p 


29577 (UJV-mf—1, pp vp) Measurements of turbulence charac- 
teristics of a gas stream by means of the DISA 55A01 thermoanemo- 
meter. Smolik, J.; Majer, J. (Skoda, Plzen (Czechoslovakia). Zavod 
Vystavba ba Jadernych | Elektraren). 1976. (In ~ 

on measurement techniques 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

The principle of the method and basic characteristics are 
given of the DISA 55A01 constant-temperature hot-wire anemo- 
meter. ee in detail, namely with 
regard to the directional sensitivity of the wire. The 
applied in measuring velocity pulsations. The effect is described of 
various methods of evaluating calibration on the results Nat epee | 
Tests were carried out on a hydraulically 


type pressure transducer. Stepanek, K.; Horcicka, J. (Skoda, Pizen 
(Ceedhoslovakia ). Zavod Vystavba Jadernych Elektraren). 1976. (In 

From Seminar on measurement techniques sponsored by 
cial committee for fast reactors fluid dynamics and heat : 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

transducers of British manufacture: the range and method of uses, 
connecting conditions and accuracy of measurement. The results are 
aang informatively of the experimental observation of diverse ef- 
ects on the transducer reading, namely the effects of environmental 

uated experience descril wi 

pressure differences in various fluids and wing 


the experimental Na-H.O 
Strmiska, F. (VUZES, Brno (Czechoslovakia)). 


and heat transer, 


1976. (In Czech). 


From Seminar on measurement 
cial committee for fast reactors fluid 


Prague, 


and heat 
Czechoslovakia (25 Mar 1975). 


hniq 

ting experience is summed up 

180 transducer manufactur SE Laboratories, for 
g pressure differences and absolute . Mai 

was focused on the verification of the basic characteristics of the 


mm in diameter used for tempera- 
ture measurements in sodium. Strmiska, F. (VUZES, Brno (Czecho- 
slovakia). 1976. (In Czech). 


on measurement i 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

Operating experience with the use of encased thermocouples 
water exchange. The basic parameters are given of the experimental 
water exc basic parameters are given 0! experimen: 

and the characteristics of the thermocouples and - 
of their incorporation in the tube walls are described. The 


— le Pp vp) Operation experience with chromel- 
wall-surface 


operating 1 bar. 

ting experience showed that from the point of view of failure 

rate it was more advan incorporate the 
the wall by packing than by 


29581 (UJV-mf—1, pp se el on temperature measure- 
ment. Sulc, V.; Masek, V.; Hrehor, M. (Ustav Jaderneho Vyzkumu, 
Rez (Czechoslovakia). 1976. (In Czech). 
‘rom Seminar on measurement techniques sponsored 
Prague, Czechoslovakia (25 Mar 1975). 
Published in microfiche form. Available from Nuclear Infor- 

mation Centre, Praha-Zbraslav, Czechoslovakia. 

the pend and 

up wi luction 

sodium environment. The production of thermocouples with an 
temperature using these 


29582 (WARD-CR—3045-14) Core restraint development. 
Comps 31, 1976. Thomp- 


pat iv.). Nov 1976. Contract EY-76-C-02-3045-005 
. AT. 

is summarized in the following areas: three-dimen- 
assemblies, instrumented load measurement assemblies, hexagon 
form verification, facility modification for full-core tests, and 
TRITON development. (DG) 


29583 (WARD-NA—3045-35) Sodium technology 
Component materials compatibility. Quarterly progress report for 
Electric Corp., Madison, Pa. (USA). —— 
1976. Contract EY-76-C-02-3045-002. 19p. AT 
Progress is is summarized in studies to experimentally determine 
and characterize the effects of flowing sodium environment on the 
, properties of candidate IR component materials. 


29584 (WARD-NA—3045-36) Sodium technology program: fric- 
tion, wear, and self-welding quarterly progress a 
ending April 30, 1976. Ray, W.E. (Westinghouse Electric 
Madison, Pa. (USA). Advanced Reactors Div.). Sep 1976. Contract 
E(11-1)-3045. 98p. AT. 
is summarized in LMFBR-related studies in the 

areas: sodium friction and wear testing; cape ape 
effects of sodium mass transfer on pressure drop. 


29585 (WARD-RB—3045-13) Radial blanket design and devel- 
1976. Bishop, E.C. 


» Madison, Pa. 
(USA). iv.). On 916 1976. Contract EY-76-C-02- 
work and current progress are presented 
ummaries of prior 
for the following task areas: (1) radial blanket assembly heat transfer 
radial blanket flow orificing test, and (4) radial blanket rod 
compaction tests. (DG) 


29586 (EURFNR—1309) Contribution to the analysis of the 
thermal behavior of fast breeder fuel pins with UO.—PuO, fuel. 


transducer in short- and long-term operation. The ascertained advan- 
tages and shortages of the transducer are stated. 
— 
29579 (UJV-mf—1 Pressure difference and absolute 
pressure 
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H.; Jimenez, J.L. (Gesellschaft fuer 
lacune (Germany, F.R.)). Oct 1975. Translation of —2216. 


pe performed under United States—Euratom Fast Reactor 


utonium dioxide, is mainly characterized by the amount and 
distr: ution of void volume and plutonium and the amount of 
oxygen. Irradiation experiments carried out with this fuel have 
shown that the initial structure of the fuel pellet is subjected to large 
These are consequences of the radial and 
perature gradients within the fuel rod. In several parametric 
caused processes such as pore migration oxygen 
due to the radial temperature gradient. 
as well as the oxygen redistribution in hypostoichiometric fuel 
to a decrease in the tem profile. Rise of the 
concentration in the inner zone of the fuel pellet coun 
trend. Especially, the influence has been shown which the restruc- 
turing processes and the thermal qualities of the fuel, e.g., heat 
conductivity and thermal expansion exert due to their dependency 
on the amount of oxygen. 


29587 Effect of system variables on departure from nucleate 
boiling in the Clinch River Breeder Reactor Plant steam generators. 
Leonard, J.R. (GE, Fast Breeder Reactor Dept., Sunnyvale, CA). 
Am. Soc. Mech. Eng., (Pap) 76-JPGC-NE-4, 1-8(1976). 

A computer model of the Clinch River Breeder Reactor Plant 
(CRBRP) steam generator system is described, and used to illustrate 


this 


these are compared with alternate approaches. 8 


29588 Interim evaluation of exposure conditions for the water- 
side corrosion test of a sodium heated steam generator evaporator 

tinghouse Electric Corp., Tampa, FL). Am. Soc. Mech. Eng., [Pap.]; 
No. -NE-S, 1-8(1976)., 


reactor application. Defur, D. 


1-8(1976). 

paper presents the 
compra four component pars 


AH.; Fewell, T.E. ( 
Sik Je; Spring A, Fewel TE, (Combustion Pop No gnccring Inc. 
§ sodium and water flow in 


generator, 
separate tubes which are in close proximity in the region of heat 
transfer. In order to facilitate heat transfer, a conduc- 


on a survey of possible tubing, matrix, 
ble combination (2$0ne quarter$ Cr-1 Mo 
lead-bismuth shim) was selected which satisfies 


29591 Thermal-hydraulic design of a supercritical, 
(roster Com Line Ss. 


steam generator 
* Cox, J.F.; Chou, H.L. (Foster Wheeler 


Livingston, 

NJ). Am. Soc. Mech. Eng., [Pap.]; No. 1- 
paper | eg thermal/hydraulic design aspects of 

the once-through steam tors for the 1000-MWe wchangasine Salt 
Breeder Reactor Power it. The steam generator under consider- 
ation is a vertical, ebiony counterflow, shell-and-tube heat ex- 
changer with a sodium fluoroborate salt flowing downward on the 
shell side and water/steam flowing u 4 
steam. The design is no ty ~ provisions 0! 
expansion, flow distribution, better volume ge mechanical 
arrangement, nearly equal active flow circuit | tube side in- 
spection, relative simplicity. salt drainability, as well as performance 
requirements. The paper outlines the thermal/hydraulic design crite- 


tion. H es Eff 
wang, erding, L.E.; Waszink, R.P. (W 
Electric Co: mapa, FL). Am Soc. Mock Exe. (Pep . 76- 
POC 
cal heat flux at subcritical pressure conditions in a single duplex tube 
— heated steam generator mode. The experimental ranges 
roltibeeen 6 274 A. 12.41 MPa (1200 to 1800 psia); mass flux: 
2.01*1 6$ to 7.82*10$sup 6$ kg/hr-m$sup 2$ (0.43 to 
1.65*10Ssup 6$ Ib/hr-ft$sup 2$); and heat flux: 0.48 to 0.85 MW/ 
aaa 2510. 152 to 0.27* 10Ssup 6$ Btu/hr-ft$sup 2$). The present test 
data was correlated and rn mag. with that of other investigations 
in terms of critical steam quality, heat flux, tube diameter, pressure, 
and water/steam mass flux. The resulting correlation agrees well 
with other sodium-heated and electrically heated test results in the 
range of pressure: 6.9 to 15.4 MPa (1000 to 2670 psia) and mass flux: 
2.01*10$sup 6$ to 7.82*10$sup 6$ kg/hr 2$ (0.43 to 
1.65* 10$sup 6$ Ib/hr-ft$sup 2$). 17 refs. 


29593 Analysis of sodium/water reactions in a steam qd 
R.A. (GE, Fast Breeder Reactor Dept., Sunnyvale, CA). Am. Soc. 
Mech. Eng., [Pap.|; No. 76-JPGC-NE-11, 1-9(1976). 

Results of computer analyses of a large sodium-water reaction 
in a steam generator of the Clinch River Breeder Reactor Plant 
(CRBRP) are presented. Results include predicted pressure and 
thrust loads throughout a steam generator loop and an peaks 
Reaction Pressure Relief (SWRPRS). A 

of the model representing the steam generator yay 

Swi RS is included, and a Design Basis Leak (DBL) is 
ight 


29594 Compendium of selected risks of an LMFBR economy. 
Cochran, T.B. (Natural Resources Defense Council, Washington, 
= pp 221-235 of In Energy and the environment cost-benefit 
ysis. Karam, R.A. (ed.). a). NY; Pergamon Press, Inc. 


From Proceedings the environment - cost 

See CONF-750697— 

Socioeconomic factors of the risks involved with use of 
plutonium fuels are discussed, including: routine radiological effects 
of noble gases, tritium, carbon 14, radioiodine, cesium, strontium, 
plutonium, and transuranics; public health risks from occupational 
exposure; tion whole-body dose due to transportation; plus 
non-radiological public safety aspects from transportation accidents. 
Unscheduled events considered include reactor accidents and sabo- 


Congress, Second April 
by DC; Joint Committee on Atomic Energy (1976). 528p. 


ted of hearings held 14 and 29, 
1976 to discus modifications inthe 
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ials, a compati- 
thermal size 
criteria. The resulting s' enerator eliminates the a of a 
29592 Sodium-heated evaporator critical heat flux experiments at 
subcritical pressure conditions for commercial LMFBR pplic: 
effect Of sys' esign and Operating parameters On evaporator 
nucleate boiling characteristics. Of primary interest in the study are 
the temperature differences at the point of departure from nucleate 
peg (DNB) since they directly influenced cyclic stresses in the 
unit. System variables studied include plant power level, recircula- 
tion pump characteristics, and wall surface fouling. Temperature 
differentials are determined for the reference — conditions and 
performed, and this paper describes the specialized corrosion test 
water steam loop, test oes. test conditions, and preliminary 
test results. The water chemistry and thermal hydraulic performance 
history is presented and evaluated. The movement of the CHF liquid 
film dryout (LFD) location and the heat flux variations in pre- and 
post-critical heat flux regions are evaluated. On seven occasions 
during the course of the test program, the operating conditions 
drifted from the CHF reference operation in the dryout regime 
(LFD) into the Departure from Nucleate Boiling (DNB) regime. 
The corresponding corrosion mechanism experienced differing expo- 
sure conditions on these occasions. CHF sensitivity to this apparent 
‘drift’ behavior is evaluated. 
29589 bayonet tube steam for liquid metal fast 
Engineering, 
exchanger featuring double walled or ‘duplex’ tubes as the sodium/ 
water interfacing device. In each of the components, the duplex 
tubes represent independent pressure boundaries and are attached to 
separate tubesheets so that a leak detection gas may be retained 
between the respective boundaries. Thus, the components are de- 
signed to exhibit high operational reliability. This steam generator 
—_ was produced by Combustion Engineering under contract to 
the United States Energy Research and Development Administra- 
tion. 
contact between tubing and matrix is provided by a fluid ‘shim.’ 
Results of thermal size calculations are presented which suggest 
screening criteria for selection of matrix and shim materials. Based 
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Fast Breeder Reactor Pro- 
Ad Hoc Subcommittee to review 


on Atomic Energy, Congress of the United States, Ninety-Fourth 
Congress, First Session. Washington, DC; Joint Committee on 
Atomic Energy (1976). 545p. GPO $4.55. 


A transcript is presented of hearings held during April, May, 
and June 1975 to review technical, environmental, and economic 
aspects of the LMFBR program. (DG) 


29597 (JAPFNR—231) Progress report on fast breeder reactor 
development in Japan, October pay <4 1976. (Power Reactor 
and Nuclear Fuel Dev 


t Corp., Tokyo (J )). May 1976. 

a of PNCN 2a 1-76-26. 10p. Dep. NTIS U S Sales Only) 

4 Work performed under United States—Japanese Fast Reactor 

gram. 

gress is summarized in the following areas: JOYO con- 

struction, MONJU design, reactor physics, component testing, in- 

strumentation and control, sodium technology, fuels and materials, 
reactor safety, and steam generators. (DG) 


29598 (ANL-Trans—1073) Irradiation creep: consequences for 
the wrapper. Balloffet, Y.; Blanchard, P.; Huillery, R. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France)). May 1976. Translated from a French report. (CONF- 
7604111—1). 7p. . NTIS $3.50. 

From S: ist meeting on cavitation in sodium and studies 
of analogy with water as compared to sodium; Cadarache, France 
(12 Apr 1976). 

Irradiation creep manifests itself at low temperatures where 
classic thermal creep is indetectable. Few experiments at elevated 
doses exist which would permit the establishment of quantitative 
laws. Meanwhile, it is readily admitted that the of creep, 
except for a transitory working speed at the start, is constant in time 
and shows a linear dependancy on the stress and neutron flux. This 
creep is generally taken into account in bowing calculations of the 
wrappers where it intervenes in a beneficial manner to relax bow 
stresses due to swelling differences between sides subjected to slight- 
ly different doses. Another consequence, this one unlucky, is to bring 
about a bowing of the planes of the hexagon under the effect of the 
difference of sodium pressure between the interior and the exterior. 
This deformation, added to that of the swelling, could cause the 
wrappers to touch each other, which fact risks the creation of 
difficulties for the management function. This phenomenon should 
be particularly important on certain experimental assembly wrap- 

on the one hand because the sodium pressure there is often 
higher to compensate larger pressure drops of certain bundles of 

pins, and on the other hand because they are often more irradiated. 
An An effort has been made to compare measured deformations to 
model predictions. The calculation of the deformation was made 
with the aid of a program utilizing the method of finite elements. 


29599 Several particular aspects of 
static shaft guide bearings in mechanical liquid sodium pumps. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gitte Veane 
(France)). Nov 1976. Translated from a French report. (CONF- 
720648—25). 14p. Dep. NTIS $3.50. 
From 12. meeting on hydraulics; Paris, France (6 Jun 1972). 
A number of problems arise with immersed hydrostatic shaft 
guide bearings in sodium pumps, mainly at ce wc oper- 
ation. <=. has shown that a substantial bearin 


(ANL-Trans—1081) Intermediate heat exchanger project 
Phenix. Roumailhac, J.; Desir, D. (CONF-750908—8). 
(Societe Technique pour Energie Atomique (Technicatome 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). 
Dec 1976. Translated from a French report. 15p. Dep. NTIS $3.50. 
The design of the intermediate heat otneneh for the Super 
Phenix was derived directly from the design used in the 
which has been linked to the electrical grid since late 1973. These 
heat exchangers permit the transfer of thermal energy from the core, 
by way of the radioactive primary sodium which is to 
ipal reactor vessel, to the secondary sodium which bri 
t to the steam generators. Discussed in particular is 
bundle which is the active part of the heat exchanger. From a 
tubes were designed, without expansion joints, supported 
constraint systems, and soldered to two ring-shaped p! 
tubes have a 14 mm exterior diameter and a 1 mm thickness 
are fastened to the plates in cylindrical layers with a 19 
pitch and an approximately 20 mm circular pitch. 


29601 System for bearing a nuclear reactor vessel cooled by 
liquid metal. Mahe, A.; Jullien, G. (to Commissariat a l'Energie 


ERA VOL. 2, NO. 12 


fase. US Patent 3,995,918. 7 Dec 1976. Priority date 29 Aug 
invention relates to a bearing system for a 
nuclear reactor vessel of the kind which is hileaial ens te 
reactor closure slab. The bearing system comprises a ring connected 
at one end to a collar and at the other end to two collars. The collar 
connected to the bottom end of the ring forms the top part of the 
vessel to be supported while the other two collars fit into the slab at 
pty oo wg The ring and collars are disposed in an annular 
in the slab and dividing it into two parts, i.e., a central 
Gee canted gist of of the slab. 


oo Vented nuclear fuel element. Oguma, M.; Maru, A.; Sagi, 
E.; Kawahara, S. (to Hitachi, Ltd.). bn Patent 3,996, 100. 7 Dec 
1976. Priority date 21 Feb 1973, J: 

The vented nuclear fuel e are g comprises a cladding tube 
containing nuclear foel therein and device disposed in the 
portion of the cladding tube for venting us fission p 
released from the nuclear fuel. The venting device cade 2 a 
porous plug for closure of the top end of the venting tube, which 
plug has the —s of getting wet with the surrounding coolant, 

lates tion with the cladding tube a 


prod 

into the interior - the haatine 0 tube. Upon operation of the nuclear 
reactor, the gaseous fission products released from the nuclear fuel 
will pass through the check valve and the first mentioned capillary 
tube to reach the chamber, and from the chamber the gaseous fission 

vented through the porous plug to the coolant surrounding the 
nuclear fuel element. 


nuclear reactor. Allain, A.; Filloleau, E.; Mulot, P. (to Commissariat 
a l'Energie a US eg 3,997, 393. 14 Dec 1976. Priority 

the dome of a nuclear 
pam... containment vessel against the upward displacement of the 
concrete shield slab of said reactor and the resultant effects of tilti 
of an equipment unit mounted on the shield slab at the periphery 
said slab, wherein said device comprises: (1) means for separating the 
equipment unit into two sections consisting of an upper section and a 
lower section, said lower section being rigidly fixed to said shield 
slab and said means being actuated by the upward displacement of 
said slab, (2) a system for vertical rectilinear OF cae Ser 
section within the containment vessel, and (3) rigid mechanical 
components which provide a coupling between the aforesaid upper 
and lower sections of the equipment unit and exert on said upper 
section under the action of the tilting motion of said lower section a 
thrust which causes the upward displacement of said upper section. 


Nuclear fuel assembly. Cayol, A.; Clottes, G.; Loriot, P.; 
Skok, J. (to Commissariat a l'Energie Atomique). "US Patent 
3,997,395. 14 Dec 1976. Filed date 23 a 1974. 6p. 

_ The fuel assembly comprises at least one cluster of canned- 
fuel pins disposed on a uniform lattice within a sleeve defining a duct 
through which a coolant is circulated. Each fuel pin is provided at 
which determines the 
ternal face of the sleeve i 


burnup on the dynamic behavior of 
Ilberg, D.; Saphier, D.; Yiftah, S. 
Centre, Yavne, Israel). ‘Nucl. Sci. Eng.; 62: No. 2, 226-242(Feb 1977). 


reactors. 


Performance of a dynamic analysis, taking burnup changes 
fission-product nuclear data of relatively small 

were ‘ollowing 

results wer peer and wed with the folowing 
observed when investigating the effect of burnup. These 

uncertainty of the fission-product nuclear data. (2) A one-dimension- 
al burnup computer program was It was found that a 
radioactive decay scheme is 
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gram. Volume I. Hearings before the 

the Liquid Metal Fast Breeder Reactor Program of the Joint Commit- 
for introducing the gaseous fission products from the nuclear fuel 
into the upper portion of the chamber, another capillary tube for 
introducing the gaseous fission products from the lower portion of 
the chamber to the - ; and a check valve for 7 

appreciable reduction in the additional flow requirement, while : : 

maintaining a comparable load capacity by a hydrodynamic effect. pins of the cluster are partially engaged. The fuel assembly finds an 
application in nuclear reactors of the liquid-sodium-cooled fast 
breeder type. 

is cacti pact ime GYnaimn- 

ic calculations of fast reactors having different burnup levels were 
performed. The stability difference between “clean” and high 
burnup cores is greater when local rather than uniform perturbations 
are inserted along the entire core length. The magnitude by which 
the “end-of-life” core increases the transient excursion over that of 
the clean core depends on the particular region in which the 
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is inserted. The end-of-life core will magnify the tran- 
is inserted into a region having a higher adjoint flux level than that 
of the clean core. However, when a reactor safety system operates 
y, the difference in the temperature transient of the clean 
ysis of large for end-of- 
cores as well as for clean cores in the safety evaluation of fast 
reactors. 


29606 Derivation of consistent measures for the doubling of fast 
breeder reactor fuel. Ott, K.O.; Borg, R.C. (Purdue Univ., West 
Lafayette, IN). Nucl. Sci. Eng.; 62: No. 2, 243-261(Feb 1977). 
A discussion of the problems of the current description of the 

Paget rate (or doubling time) of breeder reactor fuel emphasizes 

need for conceptually improved computational procedures. The 
presented derivation of improved measures for the growth of breed- 
er reactor fuel is based on a formally correct description of the fast 
reactor fuel cycle. From these derivations one obtains a hierarchy of 
four logically different for the fuel growth 
yield formally the same value. The first (and most general) defini 
measure 0} pto' y ex growth o' in a system 
of identical b reactors. The sreend definition represents the 
condensation of the detailed information of the equilibrium fuel 
pp analysis for a single reactor. The third growth rate expression 

based on the detailed fuel cycle analysis. Coefficients of an 

“integrated fuel cycle model” are obtained from the detailed infor- 
mation. This leads to an eigenvalue problem with the growth rate as 
eigenvalue and the equilibrium plutonium composition as eigenvec- 
tor. The fourth growth rate expression is on a set of isotopic 
weight factors, which is obtained as solution of the adjoint of the 
fuel aren eigenvalue problem employed in the third procedure. The 

resulting “breeding worth factors” are applied to the production and 
consumption rates of the four oe a isotopes. makes the 
resulting doubling time formula with respect to variations 
about a reference reactor and y independent of the fuel 
composition. 


29607 Burnup calculations with time-dependent generalized per- 
turbation theory. Kallfelz, J.M. (Italian Advanced Nuclear Reactors, 
Genoa); Bruna, G.B.; Palmiotti, G.; Salvatores, M. Nucl. Sci. Eng.; 
62: No. 2, 304-309(Feb 1977). 

The application of i 


generalized perturbation theory, both time 
al rms static, to burnup problems is discussed. Simple analyt- 
ical forms, applicable for many cases of interest, are derived for the 


reactor case, using 
of the results with direct calcula- 
theory gives satisfactory accuracy 


Benchmark testing using ENDF/B-III and -IV. 
t, R.D. (Argonne National Lab., IL). Nucl. Sci. Eng.; 62: 
330(Feb 1977). 
= B data files have had on calculated liquid-metal fast breeder 
reactor parameters. Three well-documented critical assemblies were 
studied using standard methods of fast reactor anal (two-dimen- 
sional aultigroup ee theory) with both ENDF B-III and -IV. 
A review of the changes in the principal cross sections incorporated 
es in inte 
in ENDF B-IV were: 
ing sigma**/sub f/ 2 percen 
proximately 1 to 1.5 percent), and 


in i with 
ENDF B evaluation. The overprediction of *c/“f is satueed 
slightly (approximately 1.5 percent); the central worth calculation- 
to-experiment is generally reduced (approximately 5 to 
15 percent); and li calculated eigenvalues 


occurs in the 
deal 0 to 1.5 percent deltak low. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


29610 ee High-*°Pu sector experiments in 
assembly 4. McFarlane, H.F.; Beck, C.L. (Argonne National Labs Lab., 
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mi. {USA)). Dec 1976. Contract W-31-109-ENG-38. 63p. Dep. NTIS 


The complete high-*“°Pu fuel in ZPPR 
4 is reviewed. Results of criticality, phe ene small-sample pertur- 
bation, sodium void, **U Doppler, control rod substitution and 
reaction rate measurements are presented. Comparison of these 
measured values with calculated results are included where possible. 
The relationship between the ZPPR high-**°Pu fuel experiments and 
the results obtained in previous critical experience is considered. 


(NAA-SR—11397) SNAP 10A FS-3 

Hawley, J.P.; Johnson, R.A. (Atomics International i cogs 
Der NTIS 15 Aug 1966. Contract E(11- 

SNAP 10FS-3 was the first flight-qualified SNAP reactor 
system to be operated in a simulated space environment. Prestart-up 
qualification testing, automatic start-up, endurance period perfor- 
mance, extended operation test and reactor shutdown are described 
as they affected, or were affected by, overall reactor ee 
Performance of the reactor control system and the diagnostic instru- 
mentation is critically evaluted. 


REGULATION AND LICENSING 


29612 trial-use standard criteria for separation of Class IE 
equipment and circuits. New York; Institute of Electrical and Elec- 
tronics Engineers, Inc. (1974). 12p. ICONS—01608). 

The scope of this document is the physical ion of the 
circuits and equipment comprising or associated with the Class IE 
power systems in nuclear power plants, Class IE protection systems, 
and Class IE equipment. This document sets forth criteria for the 
separation of circuits and equipment which are redundant but does 
not address the determination of what is to be considered redundant. 


29613 (IA-LD—10-2) Set of rules SOR 2 licensing of nuclear 
reactors. (Israel Atomic Energy Commission, Tel Aviv. Licensing 
Div.). May 1976. 47p. NTIS (US Sales Only). 

This is the set of rules promulgated by the Israel Atomic 
Energy Commission pursuant to the Supervision of Supplies and 
Seven Law 5718-1957, Order regarding Supervision of Nuclear 
Reactors (1974) Chapter 3: Permits, to provide for the Licensing of 
Nuclear Reactors. 


29614 (IA-LD—10-3) Set of rules SOR 2 reactor site criteria. 
(Israel Atomic Energy Commission, Tel Aviv. Licensing Div.). Jun 
1976. oo (US Sales Only). 


of this set of rules is to describe criteria which 
guide the Director in his evaluation of the suitability of 
sites for stationary power and testing reactors subject to SOR 2. 


(INIS-mf—3344, pp 71-88) Polemological implications of 
nuclear energy, energy, evaluation, ch. 12, 13, 14. Jun 1976. 
(in — 


In Nuclear energy. 

The report pays attention to peace aspects of nuclear energy 
research. Comparisons are drawn with other energy sources and 
methods of power oo. Lastly, an evaluation of the techno- 
logical, biological and sociological aspects of the use of nuclear 
power is drawn up. 


29616 (NRCI—76/9) Nuclear Regulatory Commission issuances. 
Commission, Washington, D.C. (USA)). Sep 


(Nuclear Regulatory 
1976. 362p. (NTISUB/B/ 142—76/009). NTIS $3.25. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DG) 


(RDT-STATUS—(1-77)) RDT Standards status report, 
Cote Research and Devel- 
opment SA). Div. of Reactor 
Development and Demonstration). 21 te 1977. Contract W-7405- 
ENG-26. 38p. RSO. 


Oversight on ERDA's use of ‘Shedding light’ pamphlet. 


oon et Congress, Second Session, May 6, 
= ; Committee on Interior and Insular Affairs (1976). 187p. 


A transcript is presented of a hearing held on May 6, 1976, to 
receive testimony g an ERDA pamphlet, “Shedding 
on Facts About Nuc Energy.” Testimony was taken concerning 
the objectivity of the pamphlet and the manner of its distribution 
prior to a California nuclear initiative. (DG) 


29619 S. 1439: Export Reorganization Act of 1976. 


UUring y On O piULO ISO I5 
calculated for a typical liquid-me| 
perturbation theory. 
tions indicates that perturbation 
for this problem. 
In between measured and 
29609 Superphenix: a full-scale breeder reactor. Vendryes, G.A. 
Sci. Am.; 236: No. 3, vp(Mar 1977). 
Design characteristics of eT ee reactors are de- 
scribed. The nat programs for L ‘s in different coun- 
tries are compared. design specifications and plant layout for the 
Super Phenix Reactor are presented. 
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States, Ninety-Fourth Congress, Second Session, June 22, 1976. Wash- 
— DC; Joint Committee on Atomic Energy (1976). 472p. GPO 


A transcript is presented of a hearing held on June 22, 1976, 
to discuss the Export Reorganization Act of 1976 5S. 1439), which 
was introduced for the purpose of reorganizing the nuclear export 
functions of the Federal 


29620 (RDT-M—2-11T(Rev.)(4-76)) Nickel—molybdenum— 
chromium alloy forgings (ASME SA-182 with additional require- 
ments). (Energy Research and Development Administration, Wash- 
ington, D.C. (USA). Div. of Reactor Development and Demonstra- 
tion). Apr 1976. Contract W-7405-ENG-26. 8p. RSO. 


)(4-76)) 2-1/4-percent-chromium, 1- 
alloy steel tubesheet forgings (ASME SA-336 
y Research and Development 
a Washington, DC C. (USA A). Div. of Reactor Develop- 
m4 Demonstration). Apr 1976. Contract W-7405-ENG-26. 
10p. R 


29622 )(4-76)) Nickel—molybdenum— 
chromium alloy welding fittings (ASME SA-403 with additional re- 
eo (Energy Research and Development Administration, 
D.C. (USA). Div. of Reactor Development and Dem- 
cumin Apr 1976. Contract W-7405-ENG-26. 9p. RSO. 


29623 (RDT-M—4-4T(Rev.)(4-76)) Alloy steel castings (ASME 
SA-217 with additional requirements). Fuller, R.M. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. of 
Reactor Research and Development). Apr 1976. Contract W-7405- 

ENG-26. RSO. 
The standard covers alloy steel castings for og _and 
tional requiremen plication supplements, optional 


documents. 


ernment. (DG) 


29624 Carbon steel castings 
(ASME SA-216 with additional requirements). Fuller, R.M. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Research and Development). Apr 1976. 
Contract W-7405-ENG-26. 5p. RSO. 

The standard covers carbon steel me coptians Sos nuclear and 
purc. itional requirements, a) ts, 
provisions, and a listing of 


29625 (RDT-M—3-30T(Rev.)(4-76)) Nickel-chromium-molybde- 
num-columbium alloy seamless tubes (AMS 5590 with additional re- 
quirements). Fuller, R M. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Reactor Research 
and Development). Apr 1976. Sp. RSO. 

The standard covers nickel-chromium-molybdenum-colum- 
bium alloy seamless tubes for nuclear and associated applications 
other than those under the jurisdiction of the ASME Boiler and 
Pressure Vessel Code (ASME Code). Included are general require- 
ments, basis of purchase, additional requirements, application supple- 


29626 Commissioning of thermal power stations in the FRG in 
1975-1979. Atomwirtsch., Atomtech.; 21: No. 12, 595(Dec 1976). (In 


a Short communication only. 


29627 Restitution procedure under sec. 80, para. 5, German Ad- 
ministrative Code, in Atomic Law. Reger, K. (Institut fuer Reaktorsi 
cherheit der Technischen Ueberwachungs-Vereine e.V., Koeln 
(Germany, F.R.)). Atomwirtsch., Atomtech.; 21: No. 12, $85.588(Dec 
1979). Ori li bef administrati 
le us ly tigation before an ive court 

administrative actions taken by public authorities has a a 
effect, this effect will be lost if the public authority orders the 
immediate execution of an administrative action. This is mostly true 
of permits granted for nuclear power stations, because of the ublic 


present 
are de- 


29628 Requirements for the physical protection of nuclear 
reactors against industrial sabotage. Chile, S.J. Fed. Regist. (Wash. 
D.C.); 42: No. 37, 10836-10837(24 Feb 1977). 

From Energy, 10CFRS50; 10CFR73, Nuclear Regulatory 
Commission. Licensing of roduction and utilization facilities; iad 

changes in — — physical rela- 
tive to industrial sabotage safeguards are adopted in 10 73. 


ERA VOL. 2, NO. 12 


} in 10 CFR 50.54 assure the effectiveness of the security 
plan during licensing. (PCS) 


ECONOMICS 
REFER ALSO TO CITATION(S) 29511, 29642, 29645, 29754 


29629 = Technical progress in the planning, 
construction and operation of thermal power plants, heating plants and 
nuclear power plants in the CMEA countries and in Yugoslavia. 
ene” Prague (Czechoslovakia)). Jun 1974. 15p. (In 

’ Postoyannoj Komissii po ehlek- 


Czech 
Translated from B 
i (1973) (No. 4) p. 21-28. Available from Energoprojekt, 


troehnergi 
Prague, Czechoslovakia. 

It is envisaged that in the till 1990 the CMEA member 
countries will mainly build nuclear power plants with PWR type 
reactors having an oulpet of 440 or 1000 MW. In addition, 
USSR builds c’ uranium-graphite reactors with an output 
of 1000 MW. In view of the fact that the a of uranium in 
1990 result in exhausting the cheap 
uranium ore deposits, fast reactors are being developed permitting 
not only the consumption of natural uranium but also an increase in 
the efficiency of nuclear ee 
eters of 130-160 ata and 


29630 §(INIS-mf—3141, pp 267-271) Nuclear energy policy in the 

short account of a failure. Ramaer, H. 1975. on Eanes. 

From Symposium on key questions about the fast breeder 
reactor; Delft, Netherlands (27 Nov 1975). 

In Symposium on key questions about the fast breeder reac- 


It is argued that the icted advantages of nuclear energy 
did not come forth: no profits, hardly any increase of employment 
funds while the disadvantages are neglected. The political aspects of 
this policy are discussed. 


29631 (STU—74-3023) ong pee of waste heat from nuclear 
power stations for production of 
investigate the energy balance in the process. Dillstroem, G. (Styrel- 
sen foer Teknisk Utveckling, Stockholm (Sweden)). Sep 1975. 14p. 
ona NTIS (US Sales Only). 
is presented for utilisation of excess heat in 
nuclear pow wer stations. The intention is to utilise the heat of the 
h has already passed the turbine for production of water 
gas. Costs are estimated to be lower than for conventional produc- 
tion of water gas. The water gas is intended to be used for methanol 
production. A drawing of the principal construction of a nuclear 
power plant including a methanol production plant is enclosed. 


29632 Nuclear power paradox in the UK. Nicholson, R.L.R. 
London Office). Energy Policy; 1: No. 1, 38-46(Jun 1973). 
It is generally agreed that nuclear power will have a key role 
to play in moderating the effects of inevitable increases in fossil fuel 
on the economics of advanced industrial nations, including 
itain. Gener Gas the dation ont 
anticipated by installing more nuclear power stations before fossil 
fuel prices accelerate upwards, the resources to build them will be 
lacking on the scale required at the time when they are most needed. 
It is concluded that while there is no prior reason to prevent energy 
supply and demand coming into equilibrium there are problems of 
adjustment - in the nuclear energy field as for others - which pose 
challenges to the industrial companies, the electrical 
Governments of Western Europe. The energy i 
differs from that in other countries but the problems of adjustment 
are not 


29633 Nuclear energy economics. Kennedy, W.J.L. (Stone and 
Webster Rwy Mass. (USA)). pp 83-84 of In 
Nuclear maturity. Zaleski, P . (Electricite de France, 75 - 
Paris); Sher, R.; Man M.; Gueron, J.; Williams, M.M.R. (eds.). 


Oxford; Pergamon (1976). 

rom European nuclear conference on nuclear energy matu- 
rity; Pan France Apr 1975). 

Costs and economics of nuclear power are discussed, with 
special emphasis on the areas in which -constructors can 
have effect. Estimates indicate that light water plants are competi- 
tive with any other fuel in major areas of the world. It is suggested 
that note should be taken of the circumstances in which some plants 
are acknowledged to be successful construction projects, while 
others are not so successful. The organizational, planning, labour and 
other elements in a successful project are considered. 


Krymm, R. (International Vienna (Aus- 
tria)). pp 80-81 of In Nuclear energy maturity. Zaleski, P. (Electri- 


— 
suspensive effect of an action to set aside plays a more and more 

important role. The legal aspects of the procedure and the | | 

— of administrative courts in various federal states 
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cite de France, 75 - Paris); Sher, R.; Man 


out nuclear power programs, and in many cases 
i ~~ ond their means. These and other problems are 
is given of the ways in which the I.A.E.A. 


for nuclear energy in the FRG 
in 1974-1976. Atomwirtsch., Atomtech.; 21: No. 12, 602-603(Dec 


1976). (In German). 
3 tabs. Short communication only. 


CONSTRUCTION AND OPERATION 


141). NTIS (Us 


ing and 
of Ger 


taebler, K. 
From M on nuclear power plant proj 
Federal i 
many) (7 1975). 


Samm, Beran, F.G. 


power program. Foster, J.S. Can. Electr. 


29639 nuclear 
Eng. J.; 1: No. 1, 3-14(Jan i976). 
Nuclear-electric i 


the 2000 
of 


REFER ALSO TO CITATION(S) 28837, 28927, 28946, 28955, 28956 


29641 (ORNL/TM—5565) Assessment of the thorium fuel cycle 
in power reactors. Kasten, P.R.; Homan, F.J.; Allen, E.J. (Oak Ridge 
National Lab., _ (USA)). Jan 1977. Contract W-7405-ENG-26. 
vp. Dep. NTIS $9.2 


thermal reactor ere considered: Light W.: 
.WRs); High-Temperature Gas-Cooled Reactors (HTGRs); and 
Water Reactors (HWRs) of the Canadian Deuterium Urani- 


IRs) was also compiled. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 29517 


29642 (AED-Conf—76-407-004) Small and medium size nuclear 
Goodman, E.I. (Interna- 
tional Atomic my Agency, Vienna (Austria)). 1976. 12p. 


rom Congress on rational energy utilities in urban systems 
Germany) (18 Sep 1976). 
T: the water needs, e.g. of some of the world’s major 
| whether nuclear energy can be 
. When a certain distance for 


. Taking 


(CONF-750346—, pp 14-18) Future nuclear power plant: a 
station. Korek, J. (Kraftanlagen 


AG, Heidelberg). 
1975. (In German). 


From VGB conference plants and environment; 
Essen, F.R. German C2 Mar 197. 
In VGB erence on power and the environment. 
By means of a few figures and it is concluded that: 
the pice up tania dane fo 
t price situation up to a transport ut 
Sel Gees even more economical due to the ex 
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M.; Gueron, J.; remain so for many years to come. Envisaged is the evoluti 
Sevelopment of the CANDU fod cycle embrace the wee cf 
7 From European nuclear conference on nuclear energy matu- thorium and thereby extend nuclear fuel resources by a matter of 
rity; Paris, France (21 Apr 1975). centuries. The history of the Canadian nuclear power program, its 
The energy situation of developing countries is considered: in present status, and future outlook are reviewed, as are the safety and 
total their oil consumption is =, Rag a tenth of the world environmental aspects of nuclear power. 

consumption, but in general they have limited resources of fossil 

fuels, and they have been heavily affected by the rise of petroleum 29640 Nuclear plants challenge cost estimator talents. Eng. 

prices. Their hopes are turned towards nuclear power but it is News-Rec.; 197: No. 26, 67(23 Dec 1976). : 

difficult to find manufacturers willing to contract for the rather small _ Some of the ways of handling | me ngramer encountered in 
plants that would be required. They lack the skilled staff making cost estimates for nuclear power plants are discussed. 

to prepare 

discussed, 

is giving help. eee 

Valuau LO be YCICS I DOWC! 

REFER ALSO TO CITATION(S) 29097, 29385, 29389, 29533 

29636 AED-Conf—75-769-128) General of 

Or power plant construction erection Federal Re- 

public of Germany has a well experienced industry with remarkable 

results. The ‘bottle-neck’ is not so much the design and manufactur- 

ing, it is also not in the area of sub-suppliers but it is more the 

personnel for operating and commissioning of the plant. In the 

report are only touched the various problems of project organization 

by the point of view of the utility. 

29637 (NRCN-TN—363) ETGAR: an information service for 

abnormal occurrences used for evaluating the reliability of nuclear 

power plants. Baram, J.; Nagar, M.; Pultorak, G. (Israel Atomic 

Energy Commission, Beersheba. Nuclear Research Center-Negev). 

Nov 1975. 85p. (In Hebrew). NTIS (US Sales Only). the rt of water from other regions is exceeded it is quite 
5 APP. possible the 
ETGAR is an information service for abnormal occurrences —— jica- 

in N.P.P. In view of the future erection of nuclear power plants in tion for ities 
Israel information has been gathered on specific accidents and inci- there are 
dents that had occurred since 1972 in the operating nuclear power 
plants around the world. The ETGAR : carries out the teas 
dissemination of this information for the it of those working in 
planning, licensing and safety evaluations; it offers them the causes 
of the accident, their consequences and the conclusions reached. 
29638 (SRD-R—41, pp 
outage frequency of 
: F; the devel and 
rom ialist meeting on lopment oe i 
et seemed techniques to nuclear plant; Liverpool, (8 Apr 
q increas ne nucicar DOW OL Lin iS 
Available from gy Reliability Directorate, to be a heat power plant. (2) It is advisable to erect nuclear power 
U.K.A.E.A., Wigshaw Lane, heth, Warrington, WA3 4NE, plants close to concentrated — regions in order to reduce the 
price Pound15.00. investments for the transport. (3) Considering the great heat demand 
In Specialist meeting on the development and application of it seems necessary to account for the possibility of a sufficiently large 
reliability techniques to nuclear plant. heat removal in the current a of nuclear pone Ee, &) 

The ——— of reliability and maintainability analysis to bp mye y expansion of nuclear heat power plants will result in 
the design of Gentilly-2 resulted in the evaluation of a method for a reduction of the primary energy consumption, a reduction of the 
analysing the availability and outage Sees systems consisting petroleum share in the energy eo and an easing of the environ- 
of a number 2) —— units in parallel. — — were mental relationships in the particularly affected concentrated areas. 
investi ysing a system consisting of two 1 units in 

ans 29644 Method for carrying out endothermic chemical reactions 

numerical analysis for solution of the state transition model. As the with the use of nuclear reactor cooling gases. Haese, E. (to Dr. C. 

number of simplifying assumptions decreases the number of states in Otto and 7 J G.m.b.H.). US Patent 4,005,045. 25 Jan 1977. 

which a system can ™ increases rapidly and analytical solution of Priority date 17 Aug 1972, German, Federal Republic of (F.R. 

descri! And ing out an endothermic chemi 

is assum 4 
to the reaction from nuclear reactor cooling gases. The invention is 
characterized in that water vapor and fuel, for example, are passed 
through a series of heat exchangers and reaction chambers in series, 
, currently produce 5 cooling gases from a nuclear reactor flow. When a fuel such as 
Canada’s electric energy. By the year 2000 nuclear 
tion, additional is added to each reaction chamber where heat is 
CANDU system, featuring pressure tube reactors, heavy water supplied from the nuclear reactor cooling medium via a separate 
_ moderator and natural uranium fuel, is the preferred type and will heat exchanger for that chamber. 


(ORNL/TM—5794) Technical and economic studies of 
small reactors for supply of electricity and steam. Spiewak, I.; K1 
O.H.; Fuller, L.C. (Oak Ridge National Lab., Tenn. (USA)). 

eb 1977. Contract W-7405-ENG-26. 19p. . NTIS $3.50. 

Several years ago conventional opinion held that nuclear 
— plants must be very large to be competitive with fossil fuels. 
situation has changed markedly in most countries within recent 
years, as oil and gas supplies have become more scarce and costly. 
Studies have been carried out for several nuclear steam supply 

reported of the Consolidated Nuclear Steam eater (CNSG), a 
5 MW(th) pressurized water reactor being developed by Babcock 
and Wilcox, as applied to industrial energy needs. Both conventional 
and barge-mounted nuclear steam supply systems are considered. 
Conceptual studies have been started of pressurized and boiling 
water reactors in the range of 1000 MW(th), which are envisioned 
for utility operation for supply of electric power and steam. Design 
studies of a 500 MW(th) high temperature reactor are also reported. 
The small reactors are expected to have higher unit costs than the 
large commercial plants, but to have compensating advantages in 
higher plant availability, shorter construction schedule, and greater 
siting flexibility. Studies are also reported of power cycle parameters 
and cost allocations for extraction of steam from steam turbine 
lants. This steam could be used for industrial energy, district 

or desalination. 


29646 (WAES-TME—2880) Very high temperature reactor en- 
gineerng design studies. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA). Advanced Reactors Div.). Sep 1976. Contract EY-76-C- 
02-2788. 256p. Dep. NTIS $9.00. 

The report provides information relative to pro planning 
in the following areas: (1) the need for an intermediate heat transport 
loop in process heat applications, (2) the suitability of HTGR safety 
and design criteria for the VHTR, (3) the objectives of the fuel 
development program needed to make the VHTR suitable for var- 
ious process needs, and (4) the objectives of the materials develop- 
— a omy required for both technical and commercial feasibility 


29647 (ORNL-tr—4238) Studies in progress on development of 
pool reactors for urban heating, Thermos” program. Ler- 
ouge, B. 1976. Translated by M. Gerrard from French paper. 
C INF-760393—1). 7p. Dep. NTIS $3.50. 
From IAEA committee on use of nuclear heat for urban 
Vienna, Austria (15 Mar 1976). 

Developmental studies are described under the following 
topic headings: general characteristics of the reactor, summary de- 
scription of the reactor, environment and safety problems, and 
insertion of a reactor in an urban-heating network. ) 
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REFER ALSO TO CITATION(S) 31360 


29648 (ORNL/TM—5304) Guide for training nuclear power 
operators. Cox, J.A.; Cagle, C.D.; Corbett, B.L.; Culbert, 
W.H.; Hamrick, T.P.; Hurt, S.S.; McCord, R.V.; Poteet, K.H.; 
Bates, A.E.G.; Casto, W.R. (Oak Ri dge National Lab., Tenn. 
oe ag Jan 1977. Contract W-7405-ENG-26. 363p. Dep. NTIS 


* opics covered include basic preparation, radiation safety and 
control, principles of reactor operation, general operating character- 
istics, facility design, — systems, instrumentation, reactor theory, 
fuel handling and core parameters, radioactive material handling, 
and administrative 


THEORY AND CALCULATION 


29649 (CEA-N—1878) New algorithms derived from the synthe- 
sis method. to diffusion problems. Rouzaud, P. (CEA 
d'Etudes de Cadarache, 13 - Saint-Paul-les-Du- 
rance (France). it. des Reacteurs a Eau; Aix-Marseille-1 Univ., 13 
eee 4 (France)). May 1976. 130p. (In French). INIS. 


Two algorithms to compute the neutron distribution in a 
nuclear reactor are presented. These algorithms, the iterative synthe- 
sis method (MSI) and the synthesis fre woe by deflation (MSD), are 
derived from the classical synthesis method (MSC). They retain the 
most important advantages of MSC (computing time and memory 
storage reduced with regard to finite difference methods) and avoid 
its drawbacks: choice of trial functions; choice of weighting func- 
tions; choice of the number of terms (for MSD only). Extensive 

numerical checks of the three methods (MSC, MSI, MSD) were 
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described in plane 
geometry (X,Y). Monoener, yy theories were suc- 
cessively used. The use of MSI and MSD allows a significant 
reduction of the between the finite difference method 
and the synthesis for the reactivity values and the flux 
distribution. 


29650 (CEA-N—1884) Application of the single-channel continu- 
ous synthesis method to criticity and power distribution calculations 
thermal reactors. Medrano Asensio; G. (CEA Centre d'Etudes Nu- 
cleaires de Cadarache, 13 - Saint-Paul-les-Durance (France). 

des Reacteurs a Eau; Paris-11 Univ., 91 - Orsay (France)). Jun 1976. 
155p. (In French). NTIS (US Sales Onl y). 


A detailed power distribution calculation in a large power 
reactor requires the solution of the multigroup 3D diffusion equa- 
tions. Using the finite difference method, this computation is too 
expensive to be performed for design purposes. This work is devoted 
to the single ~— ? continous synthesis method: the choice of the 
trial functions and the determination of the mixing functions 


29651 Fundamental mode perturbation theory 
applied to reactor experiment calculations using small samples of fast 
multiplying media. Remsak, S. (Paris-11 Univ., 91 - Orsay (France); 
CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les. 
Durance (France). Dept. des Reacteurs a Eau). Aug 1976. 290p. (In 
French). TIC. 


A new method for the ini 
ments is presented. The method em; 
tion theory in the fundamental ie formalism. The method can be 
employed in the interpretation of absolute experiments (measure- 
ments of buckling, critical mass, etc) as well differential experiments. 
The diffusion rt theories are parallely employed. The 
method is developed for different approximations of the scattering 
and for the geometries in one and two dimensions. The problem of 
the estimation of the first order approximation in the perturbation 
theory has been analysed. This analysis enables the definition of a 
new criterion which depends upon the quantities that one can 
calculate by means of the fundamental mode codes. Numerous 
problems of practical application of the method have been — 
the elimination of itic effects (interface effects, wy = 
exact formalism, etc 


of the reactivity experi- 


page (EURFNR—1363) Calculation of group 
the two-dimensional dynamics code KINTIC-2. Vaeth, L. (Kern- 
forschungszetram Karlsruhe (Germany, F.R.). Inst. fuer Neutron- 
—_ ysik und Reaktortechnik). May 1976. 35p. (KFK—2289). Dep. 
S (US Sales Only) $4.00. 
Work performed under United States—Euratom Fast Reactor 


Exc! Program. 
scheme for treating constants, which is used in the 
C, has been revised to in- 
tion. A description of the new scheme is given. The different 
calculational steps to be performed for 
constants are to with the special 
codes to in process. In reading report, a prospective 
user of KINTIC-2 will be able to prepare the group constants for the 


Ispol’zovaniyu Atomnoj ii R, i iziko- 
cheskij Jeg 1974. 6p. tin Russian). NTIS (US Sales Only). 


A technique for calculating generation time 
conditionally critical reactor equations. The formula is drawn to 

ing decrement and neutron generation time. Some transf 


the neutron 


29654 (IEA—385) Theory of optimal Application to 
Kris Stes On. 
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discussed in details; 2D and 3D results are presented. The method is 
applied to the calculation of the IAEA “Benchmark” reactor and the 
results obtained are compared with a finite element resolution and 
with published results. 

code. 

29653 (FEI—479) Estimation of subcritical reactivity by the 
a-method. Shulepin, V.S. (Gosudarstvennyj Komitet po 
hnergeti- 
from which the neutron generation time is found that is necessary to | 
science and in technology, that cannot be solved by classical vari- 
ational techniques. An example of such processes would be the 
control of a nuclear reactor. Certain features of the theory of optimal 


JUNE 30, 1977 


are discussed, em the central contribution of 

te the maximum principle. An 

ce of the theory of optimum control is presented. The 

example is a time optimum problem applied to a simplified model of 

a nuclear reactor. It deals with the question of changing the equilib- 
rium power level of the reactor in an optimum time. 


element method for the calculation of problems in reactor physics. 
Sapper, E. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Ker- 


advantage of this method lies mainly in the fact that with various 
kinds of finite elements it is easy to approximate complicated geome- 
tries, and in the fact that unknown approximated 
form, something which results in the solution being highly accurate. 


29656 (IKE—6-102) Solving the two-dimensional gf 
(Stuttgart Univ. (German “ERD. fuer 
Jul 1976. 89p. (In German). oy NTIS (US Sales Only). 


The two-dimensional stationary ae equation for the 
square boxes has been 
ormulated as an algebraic eigenvalue lem, and the solution was 
IDE 2 which was developed 


29657 (INIS-mf—3249, pp 59) Method for measuring reactor 
Theoretical basis. Briskman, B.A.; Bondarev, V.D. 


ing radiation intensive Moscow, U Sst (25 Nov 
Published in summary form only. 


is introduced into the 
general-purpose Monte Carlo transport 
code MORSE, to accelerate the convergence rate of the iteration 
process for eigenvalue calculation in a nuclear reactor system. Two 
subroutines are thus attached to the code. One is 
routine ‘COARSE’ for obtaining the quantities Ade with the 
neutron balance in each coarse mesh cell, such as the number of 


fitted 
Juelich G.m.b.H. (Germany, 
Jun 1976. 27p. 


of advanced numerical techniques 

value problems accurrately at 4 discretization intervals. 
numerical algorithms considered belong to a class of ———— 
fitted implicit methods with unlimited stability range. Fitting meth- 

ods improved compared to existing approaches make an accuracy 
with large discretization intervals possible, which at comparable 


general 


29662 (LA—6571-PR) Transport and reactor theory. Progress 
report, July 1—September 30, 1976. Miller, W.F. Jr. (Los Alamos 
Scientific Lab., N. wt mee Nov 1976. Contract W-7405-ENG- 


36. 


29663 (LA—-6682-PR) Transport and reactor theory. Progress 
report, October 1—December 31, 1976. Miller, W.F. Jr. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jan 1977. Contract W-7405-ENG- 
Progress is summarized in the areas of fusion reactor nucleon- 


report. Ozer, O. (Stan- 
Engineering). Oct 


interpretation: corrections. Final 
ford Univ., Calif. (USA). Dept. of Mechanical 
1976. 72p. NTIS. 
tal values of inte; parameters of the lattices 

studied, i.e., the MIT (D2O) and benchmark lattices, have been 

re-examined and revised. The revisions correct several systematic 
errors that have been previously ignored or considered insignificant. 
These systematic errors are discussed in detail. 


29665 (RISO-M— 1898) ccc a 
comparison of its results with NPD experiments. H Oot 1996. Dap 
Oct 1 


A brief description is given of the computer programme 
COC, which can be teed for rod cluster burn up calculations. A 


fuel is also included. 


(VTT-YDI—24) TRAWA, a transient analysis code for 
water reactions. Rajamacki, M. (Valtion Teknillinen Tutkimuskeskus, 
Otaniemi (Finland). Ydinvoi Lab.). Jun 1976. 182p. 
NTIS (US Sales Only). 

TRAWA is @ transient anal s code for water reactors. It 
solves the two-group neutron di equations simultaneously 

the heat conduction equations and the two-phase hpdendiie 
equations for one or more channels. Aa 
models are used. Neither thermal nor hydraulic mixing appear 
between channels. Doppler, coolant density, coolant temperature, 
and soluble poison density feedbacks due to the thermohydraulics of 
the channels are described by using polynomial ex ms for the 
group constants. The hydraulic circuit outside reactor core 
consists of by-pass channel and risers with two-phase flow and of 
pump lines with incompressible flow. Nontri implicit methods 
are employed in the discretization of the equations to allow for 
sparse spatial mesh and flexible choice of time . Various tran- 
sients can be calculated by applying external dis’ » The code 


capabili TRAWA 


by interaction parameter. Lartsev, V. 
Yu.l. At. Energ. (USSR); 41: No. 1, 39-41(1976). 
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nuclear fusion reactors. They cover nuclear data and group con- 
stants, theoretical method and code development, integral experi- 
ment and analysis, shielding, heat transfer and fluid dynamics, reac- 
tor and nuclear instrumentation, dynamics analysis and contrui 
method development, fusion reactor technology and aspects of the 
computing center. 

29661 (Juel—1307) Numerical integration of the reactor kinetics 

equations Meister, G. 

(Kernforsch .R.). Inst. fuer 
nenergetik; Stuttgart Univ. (TH) (Germany, F.R.)). May 1976. 134p. Nukleare Si 

(In German). NTIS (US Sales Only). 1 fig. a . 

2 tabs.; 42 refs.; with figs. This report treats the numerical integration of the reactor 

the arg | of established methods which are designed for the 

treatment of stiff problems. This is demonstrated from results of 

numerical experiments which compare the proposed methods with 

known A-stable and strongly A-stable implicit methods without 

=< exponential fitting. The improved methods require an adaptation of 

ifferential equation. 
view are 

technique to other 

for this purpose. 
1974. (In Russian). 
joniz- 
In Abstracts of papers presented at the 5. all-union coordina- 

tion meeting on dosimetry of ionizing radiation intensive beams. 

29658 (JAERI-M—6251) Modification of the MORSE code for 

Monte Carlo eigenvalue problems by coarse-mesh rebalance accelera- 

tion. Nishida, T.; Horikami, K.; Suzuki, T.; Nakahara, Y.; Taji, Y. 

— Atomic Energy Research Inst., Tokyo). Sep 1975. 36p. NTIS 

neutrons absorbed in the cell, from random walks of neutrons in a 

batch. The other is rebalance factor calculation routine 'REBAL’ for 

obtaining the scaling factor whereby the neutron flux in the cell is 

multiplied to attain the neutron balance. The two subroutines and 

algorithm of the coarse mesh rebalancing acceleration in a Monte 

Carlo game are described. 

29659 (JAERI-M—6252) Computer code MLCOSP for multiple- 

Fujii, Y.; Usui, H.; Watanabe, K. (Japan Atomic Energy Research 

Inst., Tokyo). Oct 1975. 104p. (In sor NTIS (US Sales Only). 

Usage of the computer code MLCOSP(Multiple Correlation 

and Spectrum) developed is described for a hybrid computer in- 

stalled in JAERI Functions of the hybrid computer and its terminal 

devices are utilized ingeniously in the code to reduce complexity of 

the data handling which occurrs in analysis of the multivariable 

experimental data and to perform the analysis in perspective. Fea- 

tures of the code are as follows; Experimental data can be fed to the 

digital computer through the analog part of the hybrid computer by 

connecting with a data recorder. The computed results are displayed 

in figures, and hardcopies are taken when necessary. Series-messages 

to the code are shown on the terminal, so man-machine communica- 

tion is possible. And further the data can be put in through a 

keyboard, so case study according to the results of analysis is 

possible. 

29660 (JAERI-M—6320) Reactor Engineering Division annual 

report. (April 1, 1974 - March 31, 1975). (Japan Atomic Energy 

Research Inst., Tokyo). Nov 1975. 216p. NTIS (US Sales Only). 

Research activities in fiscal 1974 in Reactor Engineerin; 

Division of eight laboratories and cones center are yc 

Works in the division are closely related with the development of a 29667 Estimation of the nuclear safety of a system of subcritical 

multi-purpose yee eye Gas Cooled Reactor, the develop- 

ment of a Liquid Metal Fast Breeder Reactor in Power Reactor and 

Nuclear Fuel Development Corporation, and engineering of thermo- 
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Determination of the maximum permissible number of assem- 
blies in a group and the multiplication factor of the entire system is 
quite important with group storage of subcritical assemblies with a 
multiplication factor of neutrons from external sources greater than 
1. In calculating the multiplication factor for systems of identical 
assemblies, the method of the interaction parameter is frequently 
used. This method is analyzed and formulas are resented. The 
formulas are used for several icular cases of calculation of the 
critical number of assemblies in a grid as the multiplication factor 
approaches infinity. 


Perturbation theory for ratios in linear and nonlinear 
problems. Becker, M. (Rensselaer Polytechnic Inst., Troy, NY). 
Nucl. Sci. Eng.; 62: No. 2, 296-301(Feb 1977). 

Perturbation theory for ratios is considered for a variety of 
lem classes. Problems with feedback (nonlinearities) are treated. 
uivalence relationships between conventional and generalized 
theory are P identified for certain types of situations. 


Improved P—L solution to the reflected critical-reactor 
Neshat, K. (North Carolina State Univ., 
we Ishiguro, Y. Nucl. Sci. Eng.; 62: No. 2, 330- 

Principles of invariance are used with the traditional P-L 
method to yield concise and improved results for critical calculations 
of reflected reactors. 


29670 Asymptotic in neutron transport theory. Boffi, 
V.C.; Molinari, V.G.; Spiga, G. (Univ., Bologna). Nucl. Sci. Eng.; 62: 
No. 2, 332-339(Feb 197 
Asymptotic solutions, as obtained through the application of 
techniques to neutron transport theory, are constructed 
different physical situations. In particular, large critical systems 
for both mono- and polyenergetic cases, as well as time-dependent 
— are considered. Numerical results are reported and dis- 


29671 New developments in generalized perturbation methods in 
the nuclide field. Eandini, A.; Salvatores, M.; Tondinelli, L. pe 4 
tato Nazionale per l'Energia Nucl-are, Rome). Nucl. Sci. Eng.; 62 

No. 2, ee 1977). 

A procedure exploiting time-dependent generalized perturba- 
tion theory applied to the nuclide field is proposed for cases of 
interest, namely for fuel burnup and buildup — during the 
— life cycle and for sensitivity analyses of actinide production 

tes. The numerical results so far obtained are indicative of the 
reliability of the proposed method. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 28942, 29623, 29624, 29625, 
29850, 29856, 30257, 30265, 30326, 30351, 30364, 30657 


29672 (AAEC/E—376) Mass transfer of corrosion products in 

high pressure water circuits. Evans, J.V.; Nichol- 
son, F.D. (Australian Atomic Energy Commission Research Estab- 
lishment, Lucas Heights). Jul 1976. 43p. NTIS (US Sales Only). 


The behaviour of iron oxide crud was studied at 25°C and 
over the range 240 to 270°C in a high pressure 
and removal was measured in two parallel, heated Zirca- 


i deposi' 
thick. Rapid deposition of crud was observed following injection 
of an iron oxide suspension or a ferric nitrate solution. 
Crud deposited preferentially on heated surfaces when they were 
sano yer ge the exclusion of deposition elsewhere; hot spots on 


particularly 
so that crud bursts involved 6 
the total crud deposited. Ferric nitrate solutions injected into the 
loop formed haematite which deposited more slowly and formed 
more deposits than magnetite which was injectcd directly 
Examination of deposits from both sources 


29673 (AD-A—030188) Acoustic emission during fracture-tough- 
ness tests of a nuclear pressure vessel steel and its weldment. Technical 
report. Hatano, H.; Ono, K. (California Univ., Los Angeles (USA). 
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py AA Materials). Aug 1976. Contract N00014-75-C-0419. 19p. Q 


emission behavior of SA533B 
sels during fracture toughnes tet at 23, -15 and -35 C. Results on 
AE measurements are summarized and discussed in reference to 
d by means of — rms voltage changes and eid =A 

with the fi ches 
e formation o ples, while the other type 
tion of equine wi the ther tye appear 

sions. (Author) (GRA) 


29674 pp 37-58) Safety-technical as- 
sessment of faulty welded joints of reactor Bartholome, 
G.; Vasoukis, G. Germany). 


1974). 
ies 7 tabs.; 9 refs. Available from ZAED. 
GB conference on materials and oe in power 


non-destructive testing 
these values, these faults must be assessed. The safety distance for 
operations, accidents, and emergencies can be fracture mechanically 
measured. This is shown using the example of the welded joint of a 
reactor pressure vessel. 


29675 at say pp 85-89) Practical application of the 
regulations on waste water discharge. Hepp, H. (Preussische Elektrizi- 


). 
From VGB conference) plants and environment; 
Essen, Germany (12 Ma 1973) 

on power and the environment. 
on waste water 


power io waters and sewage plants are discussed. The 
Official monitoring requirements are explained. In connection with 
sewage plants the removal of sediment and precipitates as well as oil 
removal are considered. The records which must be kept are indicat- 
ed. Requirements on the quantity of water to be discharged (includ- 


29676 (CONF-761138—2) Dynamics of 
system coupled by viscous fluid. Yeh, T.T.; .S. (Argonne 
Dep NTIS $4 (USA)). 1976. Contract W-31-109-ENG-38. 37p. 


From Acoustical Society of America omy 
California, United States of America (USA) (16 Nov 1976). 
i need to design the 


separated 
—. Fluegge’s shell equations of motion and linearized Navier— 
Stokes equation for viscous fluid are employed. First, a ——- 
wave type solution is taken for shells and fluid. from the 
interface conditions between the shells and fluid, the solution for the 


surveyed fall into two 
or wave codes, which are 


29678 (EPRI-NP—179) Weld repair of Heavy Section Steel 
Engineering, Inc., Chattanooga, Tenn. (USA). 


Technology 
D.L. (Combustion 


ov 
plan 
On Ppermissio0 AUITS IN-SEr VICE O ‘eacto 
components are connected with the state of development and use of 
gO, 
tea 
shield in reactor internals and other system components to avoid 
using the shell equations of motion gives the es weer | equation, 
from which the natural frequency, mode shape, modal damping 
z ig 1rOn-57 as a radioactive tracer. FOV! a ratio of coupled modes can be calculated. The analytical results 
show a fairly good qualitative agreement with the published experi- 
mental data. With the presented analysis and results, the frequency 
and damping characteristics can be analyzed and design parameters 
can be related to frequency and damping. 

29677 Nonlinear continua. Von Riesemann, W.A. (Sandia Labs., 
peared to be a more important factor than bulk boiling in the Albuquerque, NM); Stricklin, J.A.; Haisler, W.E. a of In 
enhancement of crud deposition. The initial rapid deposition of the Pressure vessels and piping: design and analysis. IV. Waite, H.H. 
bulk crud throughout the loop was usually followed by a slower (ed.). New York; American Society of Mechanical Engineers (1976). 
transfer of crud from other surfaces to any heated surface present. The software available for nonlinear continua is surveyed, 
Unsteady operating conditions, e.g. a change in power, temperature and, where possible, assessments are made. Primarily, the nonlinear- 
or pH, frequently caused crud bursts, but once steady conditions ites considered are geometric (large displacement), material, and 
were re-established the entrained crud was quickly redeposited. The 

uy Gillcrencs ing’ StruCtUrail response Code: which marly 

use the finite element method for solids and both finite difference/ 

element methods for shells. Some guidelines and suggestions for 

potential users are discussed. The survey includes programs which 

will be available in the near future. | 
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INA 1976. Contract W-7405-ENG- 
INA-40-551-75;S EPRI 67p. (ORNL/ 
Sob Dep. NTIS 


Steel ‘Technology (HSST) Program by 
oe eres by the NRC has been testing inter- 
vessels ro! y scaled to nuclear reactor pressure 

v7, intentionally flawed in 


apy The repair was performed to demonstrate 
procedures used that repair 


29679 (EPRI-NP—241) Assessment of industry valve problems. 
Final report. (MPR Associates, Inc., Washington, D.C. (USA)). Nov 
1976. 322p. ». NTIS $9.75. 


perators and controls are high maintenance componen 
at both nuclear and fossil generating stations. Downtime due to 
forced outages has become so expensive that fresh approaches are 
needed for all components which are significant contributors to such 
outages. Valves and associated operators and controls were judged 
to be in this category. The continued existence of a seemingly 
mundane problem was judged to be due to either a lack of specific 
knowledge or a failure to focus existing knowledge on a small 
number of technical problems. The project described was initiated to 
future research and development for improved performance 
valves and associated operators and controls. Information is present- 
ed which was anes sources and 
visits to sev nuclear stations. Conclusions and recom- 
mendations are presen’ 


29680 (EURFNR—1369) Two on-line methods for routine test- 
ing of neutron and temperature instrumentation of power reactors. 
Edelmann, M. (Kernforschungszentrum Karlsruhe sdeonnen, F.R.). 
Inst. fuer Neutronenph und Reaktortechnik). Jul 1976. 
(CONF-760575—1; KPK 2316). Dep. NTIS (US Sales Only) $3. 
From IAEA/NPPCI specialists on use of computers 
for protection systems and automatic con euherber; 


trol; N ‘g/Mun- 
chen, German, Federal Republic of (RG Germany) (11. May 1976). 
Work performed under United States—Euratom Fast Reactor 


Program. 
‘wo on-line methods for in situ 
instrumentation of power reactors 
provide a means for monitoring the sensitivity and response 
time of neutron and temperature instrumentation including neutron 


of neutron and tem- 
ve been developed. 


(FRNC-CONF— 158) relating to sea 
water condensers. Boyer, R. (Electricite de F - Courbevoie. 
Service et Projets Thermigues ct 1975. 23p. (In 

Seem Cyche of lectuses on the cold sources of electsic power 
plants; Royaumont, France (6 Oct 1975). 


counter-part, its physico-chemical and bi characteristics gen- 
erally require complicated arrangements for preventing: - first, the 
sea water to enter accidentally, especially as a equence of 
corrosions and erosion-corrosions. Indeed, certain used in 


29682 (IRS-W—21) Calculation of the loads during oscillations 
of linear systems from geometrical changes measured. Drittler, K.; 
Gruner, P.; Krivy, J.; Schwinges, B. (Institut fuer Reaktorsicherheit 
der Technischen Ueberwach' Vereine e.V., Koeln (Germany, 
F.R.)). is 1976. TIC. 


known geometric variations. The method is based upon the matrix 


i for a mechanical system which is modelled by Finite 

ts. The solutions of these equations can be my by 
tegral equations between the displacements and the forces. Trans- 

pan of the integral ——s with Fourier’s theorem results in 

a linear algebraic system of equations for the Fourier transforms of 

on forces. on of the uations yield bed 
uency t solutions 0 system of equations 

unknown forces as functions of time. 


29683 (Juel-Conf—22, pp Se fam Application of solid-state track 
detectors in reactor-technological studies. Cloth, P.; Kirch, N.; Sto- 
ever, D. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F. R.). 
Inst. fuer Reaktorentwicklung). Sep 1976. (In German 
From Technical meeting on nuc’ 
chemistry; Juelich, Germany, F.R. (20 Sep 1976). 
Short communication only. 
solid state chemistry. 


‘in solid state 
In Nuclear methods in solid 


29684 (NTIS/PS—76/0658) Cooling towers (citations from the 
NTIS data base). Report for 1964—Jul 1976. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Aug 1976. 171p. NTIS (US Sales Only). 

Su; uate NTIS/PS—75/549. See also NTIS/PS—76/0659, 
and NTIS/PS—76/0660. 

Abstracts of Federally-funded research dealing with design 
and environmental impacts of wet and dry cooling towers are 
presented. Cooling tower drift instrumentation and thermal and 
chemical pollution control systems are covered. Most abstracts 
mae to cooling towers in nuclear power plants, with a few 

~~ cooling towers used in wastewater treatment. 

(This updated bibl ography contains 166 abstracts, 43 of which are 
new pestle to the previous edition.) (GRA) 


29685 ee ae Cooling towers. Part I. Design and 
performance (citations from the Index data base). Report 
for 1970—Jul 1976. Hundemann, A.S. (National Technical Informa- 
tion Service, Springfield, Va. (USA)). Aug 1976. 128p. NTIS (US 
Sales Only). 

See also NTIS/PS—76/0658. 

Abstracts from worldwide research on design and 
mance of mechanical draft and natural draft wet, dry, and 
combination cooling towers are discussed. Abstracts cover Stollen 
on size reduction, corrosion protection, and economic optimization 
of cooling towers y used with nuclear power plants and 
fossil fuel power plants. A Tew abstracts pertain to cooling towers 
used in wastewater treatment. (Contains 121 abstracts) also 
= Cooling Towers. Part 2. Environmental Studies. 


29686 Cooling towers. Part II. Environ- 
mental studies (citations from the Engineering 
Report for 1970—Jul 1976. Hundemann, A.S. (Nati 
Information Service, Springfield, Va. (USA)). Aug 1976. 76p. NTIS 
(US Sales Only). 

See also NTIS/PS—76/0658. 

Federally-funded research on thermal, meteorological, and 

effects associated with cooling towers used primarily by 

fossil and nuclear power plants are cited. Abstracts cover plume 
behavior studies, including measurement of airborne particulate con- 
centration, and characterization and management of drift as well as 
noise pollution and salt deposition effects of ——— A few 
abstracts to environmental effects from coo! towers used 
in wastewater treatment. (Contains 70 abstracts) See NTIS/PS- 
76/0659, Cooling Towers. Part 1. Design and Performance. (GRA) 


attachment of hemispherical shells with attached nozzles. 
2b. Radial nozzle 7.875 in. O.D.—7.500 in. L.D. 10.00 in. penetration. 


Knoxville (USA). ical and ineering). 
Jun 1970. Contract W-7405-ENG-26;SUB-2203. 2035p. 


Dep. NTIS $7.75. 
the results of in 


_The report presents igations conducted on 

here with radial of 7.875" and 7.300" LD. and 
10" tion into the hemisphere. Stress values were determined 
for following five types of Soudinane (1) internal pressure applied 
to the here and nozzle assembly, (2) an axial load applied 
collinear with nozzle, (3) a pure bending moment, or axial couple, 
applied to the nozzle, (4) a transverse or shear load applied normal 
to the nozzle, and (5) a pure torque applied in the radial plane of the 


29688 Experimental study on utilization of 
a sound in coolant leak 


jet 

; Hayashi, T.; Nishimura, M. (Power Reactor and Nuclear Fuel 
Development Corp, , Tokyo (Japan)). Oct 1975. 21p. NTIS (US Sales 
= Studies have been undertaken to develop a new coolant leak 
detection method by the use of a microphone to pick up jet sound 
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ion, was hy y press ure— ge OCC ee 

when the vessel was pressurized to 21/2 times the design pressure. 

Arrangements were made with the HSST Program Office to use this 

vessel for the of i the thru wall flaw to 

detectors and thermocouples, respectively. These parameters charac- 

terize the over-all performance of a signal channel. Performance 

information of signal channels is of particular interest in safety 

systems where deviations from the normal and safe conditions of 

reactor operation have to be detected reliably and as fast as possible. 

The testing procedures proposed and described in this report use 

inherent fluctuations or modulations of the physical quantities being 

measured as dynamic test input to the whole signal channel. They 

can be applied therefore during normal reactor operation at power. 

No additional testing equipment is needed. Signal channel perfor- 

mance information is obtained from the fluctuations of the available 

signals only using simplified noise analysis techniques. 

to the open circuit cooling of large nuclear power plants. As a 

conditions of the cooling water (increase in friction coefficients, 

restriction of passage cross sections, blocking) and heat exchange 

parameters (resisting deposits, circulation troubles...). 
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igh temperature water is dischar; 

m a j emp boundary into the atmosphere. Leakage was simulat- 
ed in three shapes, such as two machine-made circular holes and 
longitudinal and transverse slits in an inlet tube of a blowdown test 
facility. The measured power level of the jet sound was in agreement 
with theoretical values calculated from Lighthill’s equation. In the 
study of utilization, this new method has been confirmed as applica- 
ble, and to be calculated theoretically for design on ‘signal to noise 
ratio’ evaluation. Detection of a small coolant leakage of 1 kg/sec is 
possible in a recirculation pump room which has large background 
noise from the pump if a suitable isolation wall, such as hot boxes, is 
installed between the monitored pipes and the pump. 


29689 (UJV-mf—1, pp vp) Measurement of pressure pulsations 
with Kotrc, S. (Skoda, Plzen (Czechoslovakia). 
Zavod Vystavba Jadernych Elektraren). 1976. (In Czech). 

From Seminar on measurement techniques ll 
cial committee for fast reactors fluid dynamics and heat - er; 
Prague, Czechoslovakia (25 Mar 1975). 

Published in microfiche form. Available from Nuclear Infor- 
mation Centre, Praha-Zbraslav, Czechoslovakia. 

In Seminar on measurement techniques. 

Theoretical assumptions, design variants and applications are 
given of a pressure pulsations transducer based on the piezoelectrical 
principle. The measuring circuit is described with special regard to 
the amplifier used and the results are given of the functional tests of 
the two basic variants, i.e., for the light-water reactor and for the A- 
1 reactor. The development is indicated of this type of transducer for 
use at temperatures up to approximately 600 degC. 


29690 Production of heavy steel forgings. metallurgy-related 
properties and recent test criteria. Hochstein, F. Stah/ Eisen; 95: No. 
17, 777-784(14 Apr 1975). (In German). 

Examples of the heavy forgings under discussion are parts of 
the pressure vessels and the turbine shafts of nuclear power plants, 
which weigh up to 400 t. The ‘metallurgy-related’ properties are 
inclusions and segregation. Since they cannot be completely avoid- 
ed, testing methods (ultrasonic inspection, core samples) have in- 
creased in importance. The advantages of fracture mechanics appli- 
cations and the desirability of replacing high temperature rotation 
tests by internal stress determinations are pointed out. 22 refs. 


29691 Cooling tower constructed by new method. Int. Constr.; 14: 
No. 5, 30-32(May 1975). 

The article features a novel method of constructing large 
concrete cooling towers for nuclear power stations. The system is 
based on the use of a concrete pump and a climbing tower crane for 
placing the concrete in the shell. How the radius of operation is 
reduced as the height of placing increases is shown in the diagram. 


29692 Large capacity nuclear generators. Fritsch, T. Rev. Gen. 
Electr.; 85: No. 7-8, 574-582(1976). (In French). 

examining the dimensional aspects of nuclear turbo- 
generator sets of over 1,000 MW capacity, two and four pole 
the main structural characteristics of these machines as well as thei 
operational behavior, especially under accidental and unbalanced 
conditions is analyzed. The second part of the report is devoted to 
an original design of the excitation system and to voltage regulation, 
analyzed from the aspect of technology and static stability. It is 
emphasized that in spite of frequently unfavorable operating condi- 
tions, the operational capacity of these machines should be equiv- 


29693 Method for steam hammer effects on “or 
check valves during closure. Uram, E.M. (Univ. of Bridg: ' 
Am. Soc. Mech. Eng., [Pap.]; No. 76-JPGC-Pwr-6, 1-4(1976). 

peer ee are developed for estimating the disk impact 
velocity resulting from a free swing closure of swing-check valves in 
normal flow and for pipe rupture. They derive from a phase-plane 
solution of the differential equation for the disk motion that accounts 
for the nature of the valve pressure drop variation due to steam- 
hammer effects during closure. For closure in normal flow, the 
method presented has a more correct foundation than that given in 
reference where a constant, average valve pressure differential based 
upon the steady-state pressure ) te for the total piping system 
(which has no real relationship to the steam-hammer-induced valve 
pressure changes during the closure transient) is used in the valve 
disk motion equation. 
29694 Protective nuclear power plant shell of prestressed rein- 
forced concrete. Sverdlov, P.M.; Belyanichev, A.K.; Belokhin, S.L.; 
Mikhel’son, L.I. (Scientific Research Inst. for Reinforced Concrete, 
Moscow). Beton Zhelezobeton; No. 3, 2-36(Mar 1976). (In Russian). 

In planning a nuclear power plant, several versions were 
considered: a steel shell with an outer border of reinforced concrete 
to act as a radiation shield; a reinforced concrete unstressed shell and 
a shell of prestressed reinforced concrete. Both of these versions 
include a metal skin on the inside for tightness of seal. For the 
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working plan, the reinforced monolithic protective shell 
with pr mer reinforcement placed spirally in the cylindrical portion 


in two directions at an angle to the horizontal plane was selected. 
The compliance of the floor significantly influences the bending 
moments at the point of its attachment to the cylinder, which must 
be considered in planning the structure. - 


Research and Development Administration). US Patent 3,959,073. 
25 May 1976. Filed date 6 Jun 1973. 6p. 

PAT-APPL-361,900. 

A nuclear reactor is disclosed which contains an assembly of 
moderator blocks, laid end-to-end, one on top of another, and 
alongside one another, which blocks are restrained by vertical beams 
at each side of the assembly, fixed horizontal beams surrounding the 
assembly at the top and bottom and springs connecting the 
horizontal beams and the ends of the vertical beams in such a way as 
to permit relatively high expansion midway of the height of the 
assembly while restricting expansion near the top of the assembly. 


29696 Modifications to existing equipment combat valve damage 
from fast-closing actuators. Formica, C. (Philadelphia Gear Corp.). 
Power (N. Y.); 120: No. 10, 64-65(Oct 1976). 

The methods to prevent motor-actuated valves used in nucle- 
ar power plants from being damaged as a result of high-speed 
actuator action are considered. Various other causes contributing to 
damage are pointed out. The ways to improve actuator efficiency 
and to incorporate inertia-absorbing Belleville springs in the drive- 
sleeve assembly are discussed. It is concluded that the Belleville 
o——- for the drive-sleeve are large, and there is a cost impact upon 

actuator, but, where damage is possible through high-speed 
operation, they offer an excellent solution. 


29697 Assembly apparatus for nuclear reactors. W. US 
Patent 3,984,084. 5 Oct 1976. Priority date 13 Sep 1973, German, 
Federal Republic of (F.R. Germany). 6p. 

A hoisting apparatus for assembling and operating a nuclear 
hoisting mechanisms each with one rope for a predetermined load, a 
change-speed gear mechanism or shifta ble gear mechanism for the 
selectable adjustment of various hoisting speeds for the two hoisting 
mechanisms, a drive connection which is provided for at least one 
gear mechanism and its different distances between the said 

mechanism and the change-speed gear mechanism, a common 
motor for the two hoisting mechanisms, a rigid connection for the 
two lifting mechanisms which permits different distances between 
the lifting mechanisms, and a rope compensating device selectively 
adjustable so as to be operative or inoperative. 


29698 Measured fast-neutron penetration spectra for water: com- 
parison with calculations. Miller, W.H.; Meyer, W.; Timmons, D.H. 
(Univ. of Missouri, Columbia). Nucl. Sci. Eng.; 62: No. 2, 262- 


1977). 

‘ast-neutron angular ion spectra were i ly 
determined for a fast-neutron incident on 4-, 8-, and 12-in. 
(102-, 203-, and 305-mm)-thick water slabs. The experimental 


spectra 
were compared with MORSE Monte Carlo calculations using read- 
ily available multigroup cross sections. The source of fast neutrons 
for the experimental study was the Missouri University Research 
Reactor; the incident and penetration neutron spectra were detected 
using a 2- x 2-in. (51- x 51-mm) NE-213 liquid scintillation spectrom- 
eter system. A compari of the Monte Carlo and experimental 
results showed ex: it agreement for all but the thickest slabs. All 
results showed similar trends and structure, and only for the 12-in. 


are generally within +-15 percent for all rted and 
thicknesses. A modification to the well-known MORSE code has 
been utilized to calculate group-to-group transfer probabilities for 
each of the imental geometries. These probabilities have been 
converted to and are tabulated to permit calculation of the 
ive set of angles considered in this work. 
29699 Estimation of specific heat of superheated water. Lien- 
hard, J.H. (Univ. of Kentucky, Lexington). Nucl. Sci. Eng.; 62: No. 


2, 302-345(Feb 1977). 
A recently dev -states correlation of the 
maximum attai liquid heat provides an asymptote for 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 28900, 28913, 28938 


slab did the experimental and calculated result vary by as much as 40 
this asymptote in the same way as that at an arbitrary sagen 
reference, within a simple correction function. Accordingly, lower 
pressure data can be extrapolated accurately to within a few degrees 
their own limiting superheat with the help of the correction 
ction. 
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29700 (AERE-R—8372) Concise review of 
fission gas behavior. Wood, M.H.; Hayns, M.R. (UKAEA R 
Group, Harwell. Atomic Energy Research Establishment). Ma 1976. 1976. 
22p. NTIS (US Sales Only). 

A review is presented of recent theoretical studies, ~~ 
at AERE Harwell, 
of lication of these models to 
predicting fission gas release and swelling in both normal operational 
and transient regimes. These studies have resulted in the derivation 
of more computationally efficient models which are also described. 


29701 (CTOM—19945) Turbulent 
bundle for Genetron-12 


Canada, Ottawa, order No. 19945; thesis. 

Turbulent interchange data between subchannel arrays simu- 
lating an infinite triangular array in a rod bundle fuel cluster were 
obtained for two-phase Genetron-12 (dichlorodifluoromethane), 
single phase subcooled Genetron-12 and single phase water flows at 
gap spacings of 0.025, 0.052 and 0.100 inches. Single phase turbulent 
interchange rates were relatively independent of the pitch to diame- 
ter ratio for the larger two gaps studied but increased for the 
'wo-phase -12 interchange data were 
obtained under coniiens of wane qualities and mass fluxes and 
essentially zero radial pressure gradient along the interconnection 


ype mechanism and was qualitatively similar to 
single phase behaviour. For annular flow conditions liquid inter- 
change occurred through a dual mechanism via the film flow and 
entrained droplets. Vapour interchan was significantly 
at the smallest gap spacing due to presence of the liquid 
Liquid interchange under conditions increased gap 
spacing from 0.025 to 0.052 and levelled off slightly bon 0. 
inches. Data obtained with heat addition in one test channel indicat 

ed negligible effects on the vapour transfer rates but a slight reduc- 
tion in the magnitude of liquid interchange. 


29702 (FEI—463) Numerical solution of the nonlinear equation 
system for infinite cylindrical fuel core swelling. Vakhromeeva, V.V.; 
Tikhonova, S.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu ‘Atom- 
noj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1974. 
7p. NTIS (US Sales Only). 
A numerical method is presented for solving a system of 
nonlinear equations describing the swelling of an infinite cylindrical 
fuel core in an axially nonuniform temperature field in the 
case of external surface cooling. The numerical algorithm was built 
tor tively to increase itor Com; 
pep apn bination of explicit and implicit schemes. The estimations 
com . Of importance is the technique that allows the norm of 
inite-difference operator to exceed substantially the value of 1, 
haracterize the fuel 


ter 


(PNCT—841-75-06) Two 


Nuclear reactor fuel rod spacer. Brayman, K.W.; 
D.K.; Rawlings, J.C.; Dix, G.E. (to General a Co.). 
Patent 3,994,779. 30 Nov 1976. Filed date 7 Mar 1975. 
A spacer for positioning at least the four corner 
tubular flow channel of a nuclear reactor is disclosed. phe 


29705 Nuclear fuel elements sealed by electric welding. Boyko, 

E.S.; Campbell, J.; Wiggins, R.J. (to Westinghouse Electric Corp. 

US Patent 4,003, 788. 18 Jan 1977. Filed date 27 Jun 1974. 8p. 
A nuclear-fuel assembly is described which has an end 


assembly is filled with an inert-gas at 
the electrode and the plug to Sal the bore. 1 Caim, 5 Drawing 


aaa Nuclear fuel element. Mogard, J.H. (to Aktiebolaget Ato- 
— i). a 25 Jan 1977. Priority date 2 Feb 


rovided with a aaa of “lightly 
surface. 


ibuted over said inner 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 29654 


vy moderator: 
parameters. Kay, R.E. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Jun 1976. 32p. NTIS (US Sales 


Only). 
9 tables, 16 figs. 
Ex its have been performed in the ZED-2 critical 
facility to determine typical lattice at various positions in 
the central cell of lattices of 37-element Bruce reactor fuel in heavy 
water moderator. The measurements were made at the Bruce reactor 
square lattice pitch of 28.58 cm using air and heavy water as 
‘coolants’. The report describes these experiments and presents the 
results in terms of: i) detailed relative copper activity distributions; ii) 
indium- and lutetium-man; relative activity ratios; 
i sub(n); iv) initial 
values are 
the results of DSN +} PiJ S calculations. 


ge (CEA-CONF—3579) Line surveillance of core parameters 
a pressurized water reactor. Zwingelstein, G.; Kerlin, T.W. (CEA 
phe d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
1976. 6p. TIC. 

From American Nuclear engineering conference; To- 

A surveillance algori or monitoring ler coeffi- 
pressurized water reactor has been developed for on line applica- 
tions. The surveillance is achieved by comparison of the values of 
the given by an adaptive identification process to the 
reference values co’ to normal behaviour. The on-line 
adaptive identification method is based on a quasilinearization tech- 
nique, a sensitivity function calculation, and a recursive least squares 
algorithm. The method was tested using a theoretical model for the 
Oconee I PWR and experimental results obtained during operation 
variable model of 29th order where only some components of the 
state vector are measurable. The tests were achieved by adding a 
small time-varying perturbation signal to the flux controller set point 


(CENPD—225) Fuel and poison rod bowing. (Combustion 
Spee bo. Windsor, Conn. (USA)). Oct 1976. 256p. Combus- 
wing poison in operat- 
ing PWR’s of C-E and other manufacturers. The severity and 
frequency of bow may be a function of burnup, as well as of 
manufacturing tolerances and of basic design features. Several of 
ly lower magnitude than that observed in other Le 
ents observational data for bowing in C-E reactors, p 
itude on a generic basis to end of life, and discusses the 
effects of and rod bowing on power | g, DNB, 
and corrosion. It is shown that no it rod-bow 


29710 (HEDL-SA—830) Computer applications for the Fast 
Flux Test Facility. Worth, G.A.; Patterson, J.R. (Hanford goed 
ing Dev t Lab., Richland, Wash. Con- 
tract E(45-1)-2170. 1 Ye 760575—3). Dep. NTIS $3.50. 
From use of com 
Neuherber 


chen, German, acral Republic of (AR. May 1976). 
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1s except for a small diameter axial bore in the plug. A 
— electrode of the same material as the plug has an end 
und to a point. The tapered end is then inserted into the bore. 
interchange in simulated rod 
ws. Petrunik, K. (Windsor 
niv., tario a pt. of Chemical Engineering). 1973. 
210p. INIS. : A nuclear fuel element is disclosed for use in power produc- 
Available on microfiche from the National Library of ing nuclear reactors, comprising a plurality of axially aligned ceram- 
ic cylindrical fuel bodies of the sintered t and a cladding tube of 
metal or metal cylindrical 
protruding 
cen su els. Vapour port Occulr 29707 AECL—5307) Lattice measurements with 37-element 
volume, that is present in the expression for the operator under 
29703 dimensional fuel temperature 
: calculation code, SPOT-C. Yokouchi, Y.; Furuya, H.; Hatakeyama, 
F.; Koizumi, M. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Jul 1975. 26p. TIC. 
A computer code “SPOT-C” was developed to calculate the 
two dimensional temperature distribution around the plutonium spot 
in the mixed oxide fuel pin. Numerical calculations were carried out 
by using the iteration method. The emphasis was placed on the 
calculation of temperature distribution in the fuel pin which have the 
large plutonium spot in the vicinity of the cladding. The results of 
the calculations were useful for the safety assessment of fuel pin 
irradiation. 
by four corner bands to form a unitary structure. Each of the side 
bands has a L-shaped lobe adjacent to each of its ends with one leg 
of each lobe extending to the adjacent end of its side band. Each of 
the corner bands is narrower than the side bands and is offset so as to 
the tubular flow channel to maintain pel spacing between 
flow channel and the adjacent corner fuel rod and to improve the 
thermal-hydraulic performance of the spacer. 
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Computer applications for the FFTF reactor include plant 
surveillance functions and fuel handling and examination control 
functions. Plant surveillance systems provide the reactor operator 
with a selection of over forty continuously updated, formatted 

isplays of correlated data. All data are checked for limits and 
validity and the operator is advised of any anomaly. Data are also 
recorded on magnetic tape for historical purposes. The system also 
provides calculated variables, such as reactor thermal power and 
anomalous reactivity. Supplementing the basic plant surveillance 
computer system is a minicomputer system that monitors the reactor 
cover gas to detect and characterize absorber or fuel pin failures. In 
addition to plant surveillance functions, computers are used in the 
FFTF for controlling selected refueling equipment and for post- 
irradiation fuel pin examination. Four fuel handling or examination 
systems operate under computer control with manual monitoring 
and over-ride capability. 


29711 (NIIAR-P—230) PHYCAR system monitor. Zagatskii, 
B.A.; Savochkina, O.A.; Temnoeva, T.A. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Melekess (USSR)). 1974. 14p. (In Rus- 
sian). NTIS (US Sales Only). 

6 refs.; 2 figs. 

Described is the functional purpose of the PHYCAR system 
monitor. The system is designed for automation of reactor calcula- 
tions. The monitor is designed to detect the SV values in the 
standard values bank (SV). If the search in the SV bank is a failure, 
the monitor arranges the calculation of the value with the help of the 
system library modules. The monitor consists of a residential part, 
SV bank service and a calculator. Described are also the SV bank of 
the PHYCAR system, forms of SV representation and methods of its 
storage in the bank. The monitor structure is independent of the 
specificity of the tasks to be solved, which is determined by the 
module library and SV list. In the course of its programmed realiza- 
tion the monitor easily allows for modifications. Thus, the possibili- 
ties of the language can be broadened by adding new conditional 
numbers. The means of SV representation and recording functions in 
the SV bank can be changed and supplemented. 


29712 (ORNL—S5197) Instrumentation and Controls Division. 
Biennial progress report, September 1, 197. 1, 1976. 
Sadowski, G.S. (comp.). (Oak Ridge National Lab., Tenn. (USA)). 
Nov 1976. Contract W-7405-ENG-26. 79p. AT. 

Progress is summarized in the following LMFBR-related 
studies: (1) reactor surveillance and diagnostics, (2) fast reactor 
subcriticality diagnostics, (3) thermometry, (4) neutron sensor devel- 
opment, and (5) plant control and protection systems. (DG) 


29713 Control rod arrangement for gas-cooled nuclear reactor. 
Brandes, S.; Huebner, A. (to Hochtemperatur-Reactorbau GmbH). 
US Patent 3,997,392. 14 Dec 1976. Priority date 31 Oct 1974, 
German, Federal Republic of (F.R. Germany). 8p. 

The core pile of a gas-cooled nuclear reactor is controlled by 
a plurality of absorbent graphite rods that are inserted into the pile 
according to a pre-determined pattern, the pattern being such that 
the density of distribution of the control rods over the cross- 
sectional area of the core pile is radially increased in the direction of 
the core periphery. By this control rod arrangement an overly 
severe concentration in the flow of neutrons on the periphery of the 
cord pile is avoided, and a more even distribution of neutron flow 
across the diameter of the reactor is obtained. 


29714 Reactor-turbine control for low steam pressure operation 
in a pressurized water reactor. Nusbaum, M.S.; Buscemi, V.P.; Silves- 
tri, G.J. Jr. (to Westinghouse Electric Corp.). US Patent 4,000,037. 
28 Dec 1976. Filed date 28 Nov 1973. 20p. 


A control system is disclosed for a i water reactor 
power plant. The control system comprises temperature sensing 
means having flow interruption means co . The tem- 


perature sensing means monitors the temperature levels within the 
reactor element and sends a predetermined signal to the flow inter- 
ruption means upon a predetermined change in reactor temperature. 
The flow interruption means is di within an associated steam 
turbine loop including a steam generator element which transforms 
secondary water into steam to act as motive fluid within the turbine 
loop. The flow interruption means initiate one or more flow inter- 
ruption activities which either produce an i temperature 

ifferential between the secondary water and the steam produced 
therefrom or increase the rate of flow of steam within the associated 
steam turbine loop. Utilization of the control system its exten- 
sive Operation of the reactor element past the end of the normal fuel 
cycle life. In addition, the control system provides improved reactor 
load follow capability. 


29715 Control apparatus. Doll, D.W. (to General Atomic Co.). 
US Patent 4,001,078. 4 Jan 1977. Filed date 7 Mar 1975. 6p. 

A nuclear reactor system is described in which ible con- 
trol rods are used to enable insertion of the control rods into guide 
holes in the core which are distributed over an area larger than the 
cross section of the control rod penetration in the reactor pressure 


vessel. Guide tubes extend from the penetration and fan out to the 
guide holes for guiding the control rods from the penetration to the 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 29398, 29399, 29400, 29675, 
29779, 30814, 30883, 30894, 30898, 30908, 30912, 31209 


29716 (AECL—5518) Understanding the nuclear issues. Moora- 
dian, A.J. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Jun 1976. 12p. NTIS (US Sales Only). 

From 16. annual meeting, Nuclear Association; 
(13 Jun 1976). 


Nuclear power is presented as a necessary power source for 
the transition from fossil feels to a no-growth :~~ety of the future. It 
is already economic and on-stream all over the world. Radiation is a 
very tractable hazard. New fuel cycles would provide i 
increases in our nuclear fuel reserves. 


29717 (CONF-750346—, pp 28-33) Power plant operation and 
climate. Faust, R. (Deutscher Wetterdienst-Wetteramt, Essen). 1975. 


). 
From VGB a! wer plants and environment; 
Essen, F.R. Germany (12 Mar 1 i 

In VGB conference on power plants and the environment. 

A definition of climate is given, and its elements and charac- 
teristics are described. Waste heat and lost water, which are dis- 
charged into waters and atmosphere by means of various | 
systems, cause meteorological changes which are discussed wi 
regard to their — and quantitative influence on the environ- 
mental climate. Reference is also made to the numerical treatment of 
diffusion factors. An outlook is hs on the possible long-time 
effects of industrial civilization, of which reactor operation is an 
important part, on the environmental climate. 


29718 (INIS-mf—3214) Proposed Darlington generating station. 
Environmental assessment/synopsis. (Ontario Hydro, Toronto 


TO} 
850 MW CE U-type reactors, is described. 
operation will cause environmental changes with 
water, aquatic life, the site area, safety and noise, and 
changes are described. 


29719 (INIS-mf—3215) Environmental assessment, proposed 
station for Darlington. (Ontario Hydro, Toronto 
1975. vp. TIC. 


the environmental influences which would occur due to the 
construction and operation of a nuclear generating station, consisting 
of four 850 MW units, at the Darlington site. This proposed station is 
similar to the Bruce GS A station presently under construction. 


the 

also 

fe 


29 i impact power. 
Holy, Z.J. (Australian Atomic roy py Research Estab- 
lishmen S (US Sales 
From Environment ‘75; Sydney, Australia (1 Jul 1975). 


power stations and fuel 
disposal are dealt with, and the safety of nuclear power stations is 
discussed. In addition, some comparisons are made of the environ- 
mental hazards associated with alternative methods of power genera- 
tion. 


29721 (KURRI-TR—125, pp 12-16) Radioactive iodine releases 

from nuclear power plant. I. Hashimoto, T. (Japan Atomic Power 

Co., Tsuruga, Fukui. Tsuruga Power Station). 1974. (In Japanese). 

In Symposium on radioiodine. 

ing the release of radioactive iodine from nuclear 


plants, the guidelines and data both in Japan and abroad are 
i includi in the United States, Tsuruga nuclear power 
station and ing Group of the Environmental Radiation Study 


Committee. In case of 
radiation dose and other data for a 


(Canada)). May 1975. 6p. NTIS (US Sales Only). 
isting of four 
truction and 
— to air, 
predicted 
This document indicates the intention of Ontario Hydro to 
seek approval from the Provincial Government for its plan to 
construct and - a 3400 MW(e) nuclear generating station at 
ee ae stations are outlined. The environmental and biological ef- 
dose through food intake and respiration, concentration factor, etc. 


29722 (KURRI-TR—125, 5. 17-21) Radioactive iodine releases 


Rescach 


intake of fis- 
tion respiratory i 

sion products is predominantly due to radioactive iodine not only at 
the time of reactor accidents but also in normal operation of n 
facilities. Techno! studies in this field have thus been quite 
active to this day. With the rapid advance of nuclear power genera- 

radioactive iodine and to enhance environmental safety are all the 
more emphasized. Experiences in the Japan Atomic Energy Re- 
and the measures taken to reduce the release. Then, problems are 
expounded the radioactive iodine release at the time of 
reactor accidents in spent fuel reprocessing. 
SITING 


29723 (NTIS/PS—76/0626) Offshore structures (a bibliography 
with abstracts). Report for 1964—Jul 1976. Habercom, G.E. Jr. 
(National Technical Information Service, Springfield, Va. (USA)). 
Aug 1976. 155p. NTIS (US Sales Only). 
Su; NTIS/PS—75/684, and NTIS/PS—74/123. 
re structures are inv relative to their feasibil- 
impact. Nuclear power plants, floating cities, and airports are among 
the facilities included in the feasibility studies. (This updated bibliog- 
raphy contains 150 abstracts, 84 of which are new entries to the 
edition.) See also NTIS/PS-76/0627, Offshore Drilling. 
GRA) 
29724 and social issues of site choice for nuclear 
M.B. (USAEC Directorate of i 
om 5) .). Energy Policy; 2: No. 1, 18-32(Mar 1974). 
me rom 1. International on technology 


Gane It is suggested that 
individual cost-benefit analyses, while an 


general rules 


include nuclear power 
nuclear fuel cycle or 


REFER ALSO TO CITATION(S) 31128 


29726 Lange ea a 83-91) Genetic effects, app. 3. San- 
karanarayanan, K. 3 Sep 197 

Published in summary form only. 

In Nuclear power plants and public health, an advice by the 
Health Council. 


29727 (NRPB-R—11) Estimation of radiation exposure associat- 
ed with inert gas radionuclides to the environment by the 
nuclear power industry. Bryant, P.M.; Jones, J.A. Radiolo- 

Protection Board, Harwell (UK)). May 1 . 18p. NTIS (US 


mixtures discharged to the environment. Cooling of 

reprocessing reduces very substan- 

tally the amounts of the shorviived krypton and acnon wotgpe 

to atmosphere from these 

exposure of the public 


often based on simple models in which activity is assumed 
distributed in a semi-infinite cloud. The model used in this assess- 
ment takes into account the finite cloud near the point its 
discharge and its behaviour when the anospher 
affe by the presence of buildings. ——— 

stacks. The model also provides in detail for the continued 

wide circulation of the longer-lived *Kr. 


public)). Dec 1976. (In German). 
From Final conference of the Ministry 
and the National Board for a Safety and Radiation Protection 
of the GDR on scientific-technical cooperation in radiation protec- 
(le Ne the 1973-1975; Berlin, German Democratic Republic 
lov 1 


on scientific-technical in radiation 
tion in the period eee 

Data are ted concerning the radiation exposure situa- 
tion ata WWR M typ research reactor and in the near vicinity of 
this plant which has operating since 1957. The examination 


aerosol concentrations in indoor and chimney 

exposure to various professional | groups as well as to the 

within a distance of 10 km. limiting values prescri for 
occupationally persons as well as for small population 
groups could also be observed after raising the reactor power output 
up to 10 MW. However, it must be emphasized that the exposure 
ome for repair and work, Fis the 
of time necessary for repair and reconstruction 

present level of exposure to critical population 
reached a value that could turn out to be a limiting 
further extension of the site. 


ay 


CHEMICAL AND THERMAL EFFLUENTS 


pany (INIS-mf—3216) Supplementary report: cooling water 
tems for Darlington G.S. (Ontario Hydro, ase (Canada)). hes 
1975. > NTIS (US Sales Only). 


The report summarizes Ontario Hydro’s existing aquatic en- 
vironmental programs, ts results of these investigations, and 
outlines plans and activities for expanded aquatic environment stud- 
ies including the evaluation of alternative cooling systems. This 

considerations regarding ible alternative 
station. 


benefits of using the heated discharge water in a warm water 
recreational centre. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 29597, 29710, 29728, 29765, 
29767, 29834, 29845, 29846 


II. Dependence of burst 


29730 

SPERT I reactors. Part parameters on initial 
temperature and core moderation. Clancy, B.E.; Connolly, J.W.; 

Harrington, BV. (Australian Atomic Energy Commission Research 

Establishment, Lucas Heights), Apr 1976. 26p. NTIS (US Sales 


). 

The analytical method described in Part I of this series has 
been applied to the calculation of SPERT I transients performed 

y undermoderated core. Reasonable agreement has 
calculated and experimental burst data. 


(ANL—6024(Add.1)) Relocation of the AFSR to the ANL 
east area site of the Idaho National Laboratory. Adden- 
dum to ANL—6024, design and hazards report for the Argonne Fast 
Source Reactor (AFSR). Matlock, R.G.; Vosburgh, R.O.; Simons, 
G.G.; Ross, J.R. (Argonne National Lab., Ill. SA)). Sep 1976. 
Contract W-31-109-ENG-38. 30p. AT. 

Design and Hazards Report for the Argonne Fast Source Reactor 
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associated with these discharges to atmosphere taking into account 
Research inst., 1OKal, [Daraki. 
(In Japanese). 
29728 (SAAS—204, pp 84-98) Examination on the radiation 
situation at a research reactor and in its environment. Scheler, R. 
(Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)); Kneschke, H. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Democratic Re- 
program included the indoor gamma and neutron radiation fields, 
the water contamination in the primary coolant circuit, the gas- and 
ugh s tion Of plant design. 
29725 Nuclear energy center site survey: 1975. Nucl. Saf; 17: 
No. 4, 411-421(1976). 
The Energy Reorganization Act of 1974 authorized and di- 
rected the Nuclear Regulatory Commission to make a Nuclear 
Energy Center Site Surve ). Nuclear energy centers could 
ropriate elements of the 
provision of the Act 
The f this 
purpose of this report is to present ts oO} urvey initi ine the potential 
RADIOACTIVE EFFLUENTS 
Available form H.M. Stationery Office, price Pound0.50. 
Several fission product isotopes of krypton and xenon are 
formed during operation of nuclear power stations, while other 
radioactive inert gases, notably isotopes of argon and nitrogen, are 
produced as neutron activation products. With the exception of *Kr 


3052 ERDA ENERGY RESEARCH ABSTRACTS 


(AFSR), ANL-6024 (June 1959)—describes the relocation of the 
reactor from the ANL West Area site (EBR-I) to the ANL East 
Area site (EBR-II) of the National Reactor Testing Station (name 
changed to the Idaho National Engineering Laboratory in 1974). All 
design modifications, incorporated just before this reactor was in- 
stalled at the new site, are documented. The impact these modifica- 
tions would have on the operational characteristics of the facility are 
enumerated, and safety related analyses are reported. In addition, the 
results of supplementary calculations on the radiological conse- 
quences of an excursion in AFSR at the East y to site are included. 


29732 (CEA-CONF—3533) Gamma spectrometry at OSIRIS. 
Determination of the power and combustion rate of irradiated fuel 
elements. Destot, M.; Musso, J.F.; Cerles, JM. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vices des Piles). Dec 1975. 13p. (In French). (CONF-7606120—1). 


TIC. 

From 43. mere of the French dosimetry groups; Cadar- 
ache, France (1 Jun 1976). 

An original gamma spectrometer is available at Saclay near 
the core of the Osiris reactor. With such a device, it is possible to 
investigate nuclear fuel elements irradiated at Osiris or originating 
from power reactors. It is quite possible to build devices based on 
this pwede og in nuclear power reactors, more icularly in water 

ith such a device, it is possible to follow the evolution in 
a presse with time of a large number of fission products, and from 
to draw conclusions relative to reactor safety (e.g. failed 
element detection) and to fuel economy (i.e. determination of com- 
bustion rate). The general characteristics of the device are given as 
well as its applications: determination of the mass combustion and of 
the linear power of an irradiated element. A non-destructive, versa- 
tile and fast means of investigation is therefore given by the installa- 
tion of gamma spectroscopy inside a reactor. 


29733 (CONF-761001—41) STF design features and estimated 
performance. Lewis, R.A.; Rardin, D.C.; Travelli, A. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. I1p. 
Dep. NTIS $3.50. 

From International on fast reactor safety and related 
physics; Chicago, Illinois, USA ‘ t 1976). 

A new test reactor facility, the STF, currently scheduled for 
criticality in 1982, is being desi; ed by ANL to meet needs for 
increased testing capabilities in U.S. fast reactor safety testing 
program. The reactor will provide a fast reactor neutron spectrum 
and prototypical radial and axial power profiles over a large central 
test region capable of accommodating full-size commercial LMFBR 
and GCFR fuel elements in test sizes up to the equivalent of several 
subassemblies. Extensive access for fuel-motion monitoring (includ- 
ing multiple neutron-hodoscopes) and other test-diagnostic equi 
ment will be provided. Cost and schedule considerations have result- 
ed in a burst-type heat-capacity design capable of delivering the 

equivalent of approximately 30 seconds of normal yu ated 

1 operation in arbitrary complex power-time shapes including 
short period power bursts (down to 1 ms). 


29734 (DP—1409) Reactivity and reaction rate measurements in 
U—D.0O lattices with coaxial fuel. Pellarin, D.J.; Morris, B.M. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Dec 1976. Contract E(07-2)-I. 76p. hy NTIS $5.00. 

Integral reaction rate ee. intracell thermal neutron 
flux profiles, and material bucklings were measured for D2O-moder- 
ated uniform lattices in the exponential facility at the Savannah 
River Laboratory. Two different slightly enriched coaxial uranium 
fuel assemblies were examined over a wide range of triangular lattice 
pitches. Integral parameters are reported for inner and outer fuel 
separately providing data for a more detailed and rigorous compari- 
son with computation than has been previously available. Results are 


input cross sections, probably result from the resonance capture 
models used by RAHAB. 


29735 (EURFNR—1362) Investigation of 

arising in fast-thermal Lolich, J.V. 

trum Karlsruhe (Germany, F.R.). Inst. fuer Neutronenph 

Jul 1976. (KFK—2287). Dep. NTI Seles 
y, 


The resonance self-shielding of different enriched uranium 
fuel element clusters in a 1/E spectrum has been studied e 
tally and theoretically. For the ex 
used for direct measurement of 


and the Multigroup Code WIMS were used. For all the 
geometries an excellent agreement exists between KAMCCO 
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planned MOL-7C experiments has demonstrated the presence 
considerable power gradients across the fuel pins if these "these high 
enriched test pins are irradiated in a thermal reactor despite the 
shielding of the cluster. 


29736 (FEI—503) Some economic aspects of fuel consumption in 
research reactors. Lantsov, M.N. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeti- 
(In Russian). NTIS (US Sales Only). 


Presented are the of the optimization of a 
yas ofthe behaour of he fe 
component value of an information unit the course of reactor pro 
tion. Given herewith are also the results of the solution of a sade 
with special reference to a quasi-homogeneous reactor and an exam- 
ple of the analysis of limiting factors with the use of such solutions 
data. Four variants of solutions of a system of equations (Esub(i), 
tsub(k)), have been considered where Esub(t) is the fuel component 
value of the information unit, and . tsub(k)- the reactor operating 
period. All the considered variants lead to one and the same result: 
changes are only observed in relation between the required burn-up, 
and the fuel consumption on the experimental device on the one 
hand, and the value of the running manoeuvre on the other. 


29737 ptt Radiation field quantities 

cal description of the irradiation facilities of the Forschungsreaktor 
Neuherberg. Grundler, W.; Stark, W.; Lock, O. (Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H., Neuherber; uenchen 
(Germany, F.R.). Physikalisch-Technische Abt.). Feb 1976. 59p. (In 
German). NTIS (US Sales Only). 

42 figs.; 1 tab.; 9 refs. 

The reports on the radiation field quantities and the 
irradiation facilities at the FRN. In particular, the profiles of ther- 
mal, intermediary and fast neutrons of the irradiation zones in the 
core or at the periphery of the core are presented in some detail, and 
the corresponding spatial fields for the thermal column (thermal 
neutrons) and the peripheral zone (y field) are given. These mea- 
sured data are the basis for planning and carrying out experimental 
irradiations (in animal experiments, of tissues, cells and the like, 
detectors, and dosimeters) for S of isotopes and for 
sample activations. They substitute the theoretically determined 
values given in ‘Guidelines for carrying out irradiations at the FRN’. 

the technical concepts and uses of the irradiation 
facilities are described, and the data of the sample carriers, which are 
of importance to the user, are given. 


29738 (GSF-P—97) Annual report 1975. (Gesellschaft fuer 
Strahlen- und Umweltforschung m.b.H., Neuherber, uenchen 
(Germany, F.R.). Physikalisch-Technische Abt.). Feb 1975. 97p. (In 
German). NTIS (US Sales Only). 

43 figs.; 12 tabs.; with refs. 

The report describes routine operation of the FRN, 
ment work, experiments, and experimental facilities. Trace element 
analysis is treated in a special chapter. In accordance with the tasks 
the Gesellschaft has set itself, studies and experiments were 
mainly concerned with partial aspects of biological-medical and 
environmental problems. 


29739 (HEDL-ARD-FRB—732) Design specification: FFTF 
closed loop in-reactor assembly (CLIRA) pressure boundary. 
Engineering Dev it Lab., Richland, Wash. (USA)). Apr 1974. 
E(45-1)-2170. Sp. AT. 


boundary are 


ility 
cation includes forthe design of the following compo 
suite af thé boundary consisting of: 
spool piece branch arm piping nozzles, top section of instrument 


29740 (HEDL-SA—892) Updated temperature integrity limit for 
FFTF driver fuel pins. Eberlein, W.C.; Watrous, J.D.; Jackson, R.J. 
(Hanford Engineering Dev: t Lab., Richland, Wash. (USA)). 
ak Contract E(45-1)-2170. 16p. (CONE-761 103—22). Dep. NTIS 
From ANS winter meeting; Washington, District 
bia, United States of America (USA) (15 Nov i976. 
A re-evaluation of the original integrity limit 


two recently defined 


eloped using 
properties for annealed Type 316 stainless steel at 
temperatures up to 1800°F (982°C). The annealed material proper- 
ties were obtained from material that met the same specifications, 
other than 20% cold work, as the type 316 stainless steel used to 
manufacture the FFTF fuel pins. 


compared with RAHAB calculations using ENDF/B-IV cross sec- 
tions. Large discrepancies in agreement between calculation and 
experiment, outside of a errors and uncertainties in the 
Work performed under United States—Euratom Fast Reactor 

Exchange Program. would not be jeopardized during 

loss of coolant flow transient 

events. During events, the cladding temperature exceeds the 

original integrity limit for three to five seconds. The revised tem- 
structures. An ARGONAUT reactor was used for the irradiation. 
For the theoretical calculations the Monte Carlo code KAMCCO 
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29741 1) FFTF operating and administrative 
index. (Idaho National Lab., 15 Oct 
1976. Contract EY-76-C-14-2170. 127p. Dep. NTIS 


29742 (INIS-mf—3242, pp 21) eet neutron beams for nucle- 
ar fission experiments. Dermendzhiev, E.; Kalinkova, N.; Mitov, L.; 
y am N. (Bylgarska Akademiya na Naukite, Sofia. Inst. za Ya- 
drena Izsledvaniya i Yadrena Energetika). Jan 1976. (In Bulgarian). 
4 ai national conference on physics; Vidin, Buigaria (26 
an 
Published in summary form only. English abstract available. 
In Seventh national conference on physics. 
Filters for obtaining quasi-monoenergetic neutrons for nucle- 
ar fission experiments are described. The neutron beams 
and background conditions of the horizontal channels of the IRT- 
2000 Reactor in Sofia are discussed. Be and Sm filters mounted on 
the thermal column of the reactor render possibility of re 
neutrons with energies Esub(n) sen S 0,0052 eV 
Esub(n) approximately 0,3 eV gly. The combined Fe, 
Al and § filter neutron beam with Esub(n) Kev. "The quasi 24 
eV and halfwidth Esub(n) approximately 4 - 5 
monoenergetic beams obtained are used in investigations o 


29743 a> oe Report on the operation, utilization 
and technical research reactors and Hot Laboratory. 


development of 

(April 1, 1974 to March 31, 1975). (Japan Atomic Energy Research 
Inst., — Oct 1975. 156p. (In J ). NTIS (US Sales Only). 

An annual report describing whole activities of the Divi- 
sion of Research Reactor Operation in fiscal 1974 is presented. Main 
JRR-3 and JRR-4, and post-irradiation test at Hot Laboratory. In 
performance of the works mentioned, research and development 
were made in various fields of reactor engineering such as operation 
and maintenance of reactors, technical management of fuels and 
coolants, radiation control and irradiation technique, etc. Post-irra- 
diation tests of various fuels and materials were performed at the 
ures. 


29744 (JAERI-M—6250) Failure of the capsule for coated parti- 

cles irradiation. Yamaki, J.; Nomura, Y.; Nagamatsuya, T.; Yama- 
an ; Sakai, H. (Japan Atomic Energy Research Inst., Tokyo). 
Oct 1975. Dae (In Japanese). NTIS (US Sales Only). 


cycle No. 27 of the JMTR (Japan 

Testing on May 30, 1974, of a gas 
occurred from the capsule 72F-7A, which contained coated particles 
multi-purpose high temperature gas cooled reactor. The capsule was 
designed for heat 1600°C. Three nickel plates as the heat reflector 
were sandwiched in between the plates of titanium and zirconium, 
which were adsorbents for the impurity gases in the cladding tube 
of the plates were about 1000°C under 

the irradiation, so one metal diffused into the other metal through 
interfaces, resulting in the formation of an alloy. Its melting point 
was lower than those of metals in the . The 
Nb-1%Zr was melted by the alloy and i 
a The process of failure, design of the capsule, 
post-irradiation test of the capsule and the failure-reproducing ex- 
periment with a mock-up capsule are described. 


2 (JAERI-M—6301) Liquid nitrogen supply system for the 
low temperature (LTFL). N,; 
kegawa, T.; be Y.; Sato, S. (Gapan Atomic 

Energy Research Inst Tokyo). Nov 1975. 13p. (In Japanese). NTIS 
(Us 
iw 


March 1969. For the operation 

is fed to the about 50 I/h. T 
quantity of the Nquid nitrogen inthe 


(JAERI-M—6352) Fuel elongation detectors for NSRR 
high-temperature water capsule. Prototype differential transformer 


10 kHz in fuel clad, and is 4 kHz in fuel stack measure- 
ments. This low value of optimum excitation Sones ng results from 
the eddy current loss in the zircaloy fuel cladding tube in the latter. 
Asa Say of the two, the excitation frequency is determined 
to be 7 for both the fuel clad and fuel stack elongation 
measurements. In high-frequency excitation, the self-compensation, 
in which the differential output of transformer is divided by the sum 
of outputs of the two secondary coils, is still useful to compensate 
for the sensitivity change due to variation of the excitation condition 
and ambient temperature, though its effectiveness is reduced by the 
eddy current induction. In conclusion, the excitation with a constant 
current havin; 

tures of 


29747 (Juel—1336) Analysis of HITREX 1 using 
physics methods of the DRAGON project/KFA and the CEGB (BNL). 
A joint evaluation. Hansen, U.; Neef, H.J.; Waterson, R.H. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Sep 1976. 32p. TIC. 
of the HIRTEX 1 at Berkeley 
ysis of the reactor experiment 
Nuclear Laboratories has been jointly ‘ormed by the DRAGON 
project/KFA and the CEGB, Berkeley, using methods and 
es currently in use within these organisations. The report de- 
scribes the different methods and compares the results of the analy- 
ses with each other and with e ee An investigation into the 
various observed discrepancies made in order to identify 
the reasons for 


29748 (LA—6527) Fail-safe neutron shutter used for thermal 
neutron radiography. Sachs, R.D.; Moni, RA. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Nov 1976. Contract W-7405-ENG-36. 
10p. Dep. NTIS $3.50. 

A fail-safe, reliable, easy-to-use neutron shutter was designed, 
built, and put into operation at the Omega West Reactor, Los 
Alamos Scientific Laboratory. The neutron shutter will be used 
primarily to perform thermal neutron radiography, but is also avail- 
able for a highly collimated source of thermal neutrons [neutron flux 
= 3.876 x 1 .s)]. Neutron collimator sizes of either 
10.16 by 10.16 cm or 10.16 by 30.48 cm are available. 


29749 (PNC-N—941-75-59) Analysis of fuel temperature coeffi- 
cient of reactivity with core system. Kadotani, H.; Ha- 
chiya, Y.; Sakata, H. (Power Reactor and Nuclear Fuel Dev 
ment Corp., Tokyo (Japan)). May 1975. 3p. (In Japanese). 
(US Sales Only). 

Fuel tem coefficients of reactivity have been analysed 
joa me DCA reactor core with a central channel of raised tempera- 

resent model for the analysis of the experiment is based 

on pay ts ag! owing two considerations ; (1) a large difference of 
nuclear characteristics between the central channel that is made of 
stainless steel and the outer channels of aluminum in the driver 
region, (2) a slight change in neutron temperature of the 
temperature region where there is no moderating material. 
present analysis explains successfully the qualitative features of the 
experiment, including dependencies of temperature coefficients on 
fuel enrichment and temperature range, and the linear coefficient of 
cladding material. The quantitative agreement, however, is not so 
good except for 1.5% UO: fuel. 


29750 (UCID—17365) Feasibility study and prototype design of 

a Nal gamma-ray densitometer for use in LOFT. Swierkowski, S.P. 
California Univ., Livermore (USA). Lawrence Livermore Lab.). 7 
an 1977. Contract W-7405-ENG-48. 61p. Dep. NTIS $4.50. 

The performance of a gamma-ray densitometer system 
computer modeling techniques is predicted. The system s 
consists of a Co calibration source, a pipe containing a variable 
amount of water absorber where the water contains radioactive i 
and a shielded and collimated Nal detector system. The basic 
question is: Can one detect the change in signal from the collimated 

‘Co calibration source caused by a water density —- when the 
detector system is subject to an adjacent background so =. 
alent to about 30 Ci of high energy (vg. 6 MeV, pk. 10 ~~ 

rays. The first report indicated that excessive (saturation 
} ered count rates could easily occur from this high energy, high 
intensity background and the second basic question is: How much 
lead shielding is required for typical Nal detectors to keep the 
detector count rate from this source below 50 kcps (50,000 counts 
per second). The importance of this question is borne out by the 
results that indicate that the weight of lead shielding required is 
about 1000 Ibs. 


29751 Considerations in designing high temperature dump heat 
exchangers. Bastow, D.C.; Seber, E.C. (Struthers Wells Corp., 
Warren, PA). Am. Soc. Mech. Eng., [Pap.]; No. 76-JPGC-NE-7, 1- 


A major effort was involved in the LMFBR FFTF 
33.3 DEK the AS Section III Class 
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tion technique, are necessary for performing accurate elongation 
measurement with the transformer. 

temperatures, liquid nitrogen 
ilitate the handling of large 
-3 reactor room, a liquid 
outside the room in March 
the LTFL through a stainless 
vacuum. Due to the im- 
TFL was considerably in- 

creased. The structure, characteristics, safe considerations, heat bal- 

ance calculation, and operational procedures of the feed system are 

described in this report. 

transient elongations of fuel clad and fuel stack was constructed, 

followed by its test. The purpose was to examine its performance 

characteristics at high-frequency excitation condition in connection 

with the practical elongation detectors, involving its optimal design. 

The optimum excitation frequency giving the maximum sensitivity is 
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I Code requirements lemented with specified creep fatigue and 

Code Case 1331-4 high temperature criteria, as well as 

y against seismic conditions. This paper presents a chronologi- 

outing of the experience gnined asa result ofthe above develop 
fort. 


29752 (AAEC-LIB/Trans—603) Osiris 
report. Chapter VI Ventilation. Mar 1976. Translation of CEA'R 
3984. (CEA-R—3984). 10p. NTIS (US Sales Only 
OSIRIS is swimming pool reactor of ‘70 MW _ thermal 
pews. We purpose is the irradiation of reactor materials in hi 
tion, and radioactive gas removal system. 


29753 eee Descriptive report on 
OSIRIS. Extracts - water circuits, Oct 1976. Transle. 
tion of 3984, (CEAR 3984). 31p. TIC. 

A description is given of the primary and coolant 
circuits. Design criteria and design are given. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 29826 


a (BISI—14342) Outlook for the use of nuclear energy in 

Astier, J. (Metals Society, London (UK) 

British — and Scientific International Translation Service. 

ranslated from Spanish, Rev. Latinoamer. Sid., 1975 (184) p. 

46-54. Available from British Industrial and Scientific International 
Translation Service, Metals Society, London, price Pound9.00. 


and heating and reducin to produce H and O by 
means of nuclear heat, is consider presently 
tative world situation at 
sed. Some of the projected uses of nuclear energy are 
based on technology deemed bu but 10 to 15 for 
development. Several different production schemes 
produced energy and/or materials at varying stages the total 
steelmaking process are presented. Seen as the most flexible schemes 
are those bsed on electric furnace melting of reduced ores, with 
pre-reduction by natural gas or by H uced by electrolysis. 


29755 (CEA-CONF—3542) In-pile loop for the H.T.R. reactor 
type. Dupont, G. (CEA Centre d'Etudes Nucleaires de 


1975). 
The loop installed in the Siloe reactor is described. It is 


uct migration, it, and corrosion; and reactor 
wn and water flooding). 


29756 (DUN—5046(w/del)) N reactor —— 
Geier, R.G. (comp.). (United Nuclear Industries, Inc., 
bp (USA)). 15 Nov 1968. Contract E(45-1)-1857. ap — 


Early in the N Reactor was recognized that 
(plutonium plus tritium of the reactor would 
be economically attractive. Studies indicated that unit cost could be 
as by as much as six dollars per gram of equivalent plutonium. 
Reactor carly in 1963, Feel wan 


tritium extraction process for ceramic tar, emnigedingy = om 

with Battelle Northwest and Savannah River Laboratories. 

with Norhwest and Savannah River Laboratori. Con 
tion were authorized in December, 1965. Fuel manufacture was 
authorized May 13, 1966. Irradiation of 1400 columns of Mark II 
was authorized January 27, 1967. The N Reactor coproduct demon- 
stration was carried out y. The major objectives were 
achieved. Although some problems arose, y in the fuels 
area, they were solved caaliady. In view of the experience 
ity was ac! in demonstration program. Specific ac- 
complishments are elaborated. 


29757 ORNL/TM—S5402) Chronology of the beryllium-replace- 
chutdown ot the High Flu: Isotope Culbert, (Oak 


ERA VOL. 2, NO. 12 


National Lab., Tenn Jan 1977. Contract W-7405- 
EN 26. 113p. Dep. NTIS $ 

a detailed analysis of activities related to the replacement of the 
permanent beryllium reflector. (DG) 


29758 Influence of distribution of neutron flux in a core on the 


Stariznii, 

NP At. (USSR); 41: ‘No. 1, 31- %32(1976). (in Russian), 

A mathematical model of a uranium radiation loop is devel- 
oped on the basis of the programs CYCLE-ONE and QUANTUM 
to determine the influence of R on the gamma power of the radiation 
source. These are used to calculate the radiation character- 
istics of the source for two of circulation modes: in the 
“forward” mode, R increases as fuel remains in the core, in the 
“reverse” mode it decreases according to the same rule. The work 
studies the influence of stepped, exponential, and cosine functions of 
distribution of neutron density on the power extracted from the core, 
since the distributions encountered in practice may be su itions 
of these functions. It is concluded that in the construction of nuclear 
reactors with this core type, one should attempt to displace the 
maximum neutron flux density toward the location where the nucle- 
ar fuel leaves the core, which increases the gamma power of the 
radiation source. 


29759 (AAEC-LIB/Trans—601) Reliability analysis of reactor 
protection systems. S. Jul 1976. Translation of FRNC-TH— 
433. (FRNC-TH—433). 24p. NTIS (US Sales Only). 

A theoretical mathematical study of reliability is presented 
and .. concepts subsequently defined 
nuclear reactor safety systems. The theory is applied to investiga- 
tions of the operational reliability of the Siloe reactor from the point 
A statistical study conducted between 1964 and 
1971 demonstrated that most rod drop incidents arose from circum- 

stances associated with experimental equipment (new set-ups). The 
reliability of the most suitable safety system for some recently 
equipment is discussed. Calculations indicate 
that if all experimental equipment were pe with these new 
systems, only 1.75 rod drop accidents would be expected to occur 
per year on average. It is suggested that all experimental equipment 
should be equipped with these new safety systems and tested every 
21 days. The reliability of the new safety system currently being 
studied for the Siloe reactor was also investigated. The following 
results were obtained: definite failures must be detected immediately 
as a result of the disturbances produced; unt 
Under such conditions, the rate of accidental rod is about 
0.013 on average per year. The level of nondefinite failures is less 
than 10~° per hour and the level of nonprotection 1 hour per year. 


PROPULSION REACTORS 


29760 (DEU—75-13(Ed.1974)) Annual report 1974, 


heh feor Kernenen Schiffoau und Sc 


"with refs. Available from ZAED. 

tasks and results in the R + oS =< The report also 
contains an annual account of 197 


Project i the previous 
a account. lowever, in 4 it so m in 
importance, 


29761 Nuclear ship Otto Hahn - 
no. 25 for the period from 29th January until 19th December 1975. 
Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 

m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1976. Sip. 
(in German). NTES (US Seles Only 


: ow by histo- 
various trips. In addition, investigations of seawater 

29762 GKSS Jahresbericht 1975. (GKSS annual report 1975). 
Geesthachi 


t, -R,; (1976). 100p. (In German). 


years were partly described in great detail, now iption re- 
order to bring the work of the GKSS nearer to the iali: 


general surveys were made of several GKSS main points of research 
which, after an appropriate introduction, combined the results of 


were tested in-reactor, the testing culminating in October, 1965, with 
31 
The GKSS annual report appears with a new format. While 
| 


JUNE 30, 1977 


several years. The annual report was expanded description of 
insight into the discoveries and work possibilities in this field, with a 
view to working together. 


29763 Naval Nuclear 
the Subcommittee on 


Session. T: 18, 
1976. Washington DC; Joint Committee on Atomic Energy (1976). 


earings were on Ry 
and the ERDA light water breeder 


hic! lications 
nesses were Richard W. Roberts of ERDA “G 


tion, perfe 
ties have resulted in 
le of the accumulated 1 


available to the commercial nuclear we hn Rickover stressed the 
importance of having a single technically responsible person at the 
center of a communications network to receive and dispense infor- 
ase. He urged a long-range program to build nuclear-powered 
luring peacetime so that top-quality vessels will be available 
pecific recommendations were to 
with a new nuclear carrier, nuclear strike cruisers, a 
sion of the cruiser Long Beach to Aegis. The 


for use in high-threat areas. (DCK) 


REACTOR SAFETY 


REFER ALSO TO CITATION(S) 29483, 29593, 29978, 29979, 
30811, 30812 


water reactors during operation at power. Blanc, H.; Dutraive, P.; 
Fabrega, S.; Millot, J.P. (Australian Atomic Commission 

Research Lucas Heights). Jul 197 NTIS (US 
Sales y 


Translated from the French in Bull. Inf. Sci. Tech. (Paris) 


the computer code in the article. Reactivity accidents, loss 


29765 (AAEC-LIB/Trans—605) On-site releases of noble gases 
and iodine in the event of core meltdown in a swimming pool reactor. 
de Montaignac, E. (Australian Atomic Ener, 


discussion at the meeting (REVS/SESR) on 9th March 1973, 
which the SESR set the standard values to 
estimating fission product distributions on the site. 


oo Terrorism and the nuclear safeguards 
B.M. (Rand Corp., Santa Monica, Calif. (USA)). Mar 
. (P—5611). NTIS, PC A02/MF A01. 


29767 

report. Fischer, A.K.; Lo, R. wth ag 


of-flow accident was studied in the Mark-IIA integral TREAT 
Analysis of the 


channels through it. Cladding and spacer wires melted away in 


melted fuel was present. 


structural response 
Kelak Rr. Belytschko, T.B. (Argonne National Lab., 
(USA)). Jul 1976. Contract W-31-109-ENG-38. 45p. AT. 
This report describes the formulation of a finite-element pro- 
cedure for the implicit transient and static analysis of plate/shell- 


its present form it is restricted to small i 
equations of motion are obtained by a stiffness method. An im =o 
based on trapezoidal-integration form is 

to in ite the discretized equations of motion in time. To 
cae eon stability, an iterative solution procedure with equi- 
librium checks is used. 


29769 (ANL—76-87) Light-water-reactor safety research pro- 
Nation- 


gram. Quarterly progress report, April—June 1976. (Ar 
al Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 75p. Dep. 


NTIS $5.00 
the Argonne National Laboratory 
May, and June 1976 on water-reactor- 
flow lems. The following research and 
t areas are covered: (1) loss-of-coolant heat transfer and 


29770 (BAW—10127) LOCA gy ne criteria for the 
of Babcock and Wilcox nuclear steam systems. Anderton, 
Fortune, H.J.; Nair, P.K. Inc., Los 
Calif. (USA)). Dec 1976. vp. Babcock and Wilcox, Lynchbur, 

The document describes the criteria applied by B 
determine design basis break locations, types of breaks, and break 


(BMI-NUREG— 1963) Aerosol measurements and model- 
reactor safety. Annual report for FY 1976 and FY 1976T. 


are the HAARM-2 code 
-2 and PARDISEKO- 


29772 (BMI-NUREG— 1964) Steam—water mixing and system 
hydrodynamics program. Quarterly progress report, July—September 
1976. Cudnik, R.A.; Flanigan, L.J.; Carr, J.A.; Denning, R.S.; 
{Battelle Columbus Labs., Ohio (USA)). Dec 1976. 
imental studies are being conducted in 1/15-scale 

a four-loop pressurized water reactor at pressures to 60 

psig to extend the understanding of steam-water interaction phenom- 
and processes associated with a loss-of-coolant accident. A 
and i the transparent 
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(sequence and timing) of events in the test. This scenario is present- 
= the timing of events obtained by use of 
le. The initi motion, starting during the preheat 
Pha ape Program: 1976. Hearing before phase, consisted of coherent motion of the entire intact fuel ‘bundle 
of the Joint Committee on Atomic toward the pump. Incoherence developed as temperature rose. The 
of the United S Ninety-Fourth fuel motion was mostly upward, and the greatest was in the top third 
of the fuel column. Fuel fragments formed ~ any the pump side of 
the fluted tube near the original fuel midplane. a of 
fluted tube occurred. A sudden voiding of the central region of the 
fuel column occurred at 29.75 s and was largely completed within 
in 
ve 
over. The Navy fleet consisting ©} nuclear vehicles the 
submarines) is smaller than the Russian fleet, which has no nuclear a: 
surface vessels. Testimony covered the status of submarine construc- at the bottom of the origi fuel column, where a large mass of 
cost, and safety. No accidents or casual- e length of the fuel column, most of 
ge to fuel or release of fission products in 
400 years of reactor operation. Care in the 
x " g, and oversight is credited in citing the 29768 ANL—76-85) Implicit three-dimensional finite-element 
safety record. It was emphasized that public safety is not a serious 
structures in three-dimensional space. The triangular plate/shell ele- 
ment can sustain both membrane and bending stresses. Both geomet- 
ric and material nonlinearities can be treated, and an elastic-plastic 
material law has been incorporated. The formulation permits the 
element to undergo arbitrarily large rotations and translations, but in 
(4) steam-explosion studies. 
the reactor is at be calculated 
sizes in primary piping are in 
N—07). NTIS (US Sales Only). support of the basic assumptions made in the development of the 
Translated from the French; bound with original. criteria. 
Research aimed at defining a standard model accident for 
swimming pool type reactors has led to the adoption of the so-called 29771 
BORAX accident which involves complete meltdown of the reactor ing for fast 
wee. (an accident related to dimensional (Battelle 7 
is for ulations concerning reactor components 
which have to withstand the mechanical forces resulting from the 24)-0293. 57p. Dep. NTIS $4.50. 
accident. A study of the radiobiological consequences of this type of The major technical efforts te 
accident, involving the entire reactor core, required research to pee age a comparison of the HAA . 
determine as accurately as possible how the iodine, noble gases, and III codes, the effects of radiation on aerosol behavior, measurements 
solid fission products are distributed between the melted core and of sodium oxide agglomerate behavior, studies of simulants for PuO» 
for aerosols, and reference code requirements. The compilation of re- 
at sults from experimental studies of aerosol behavior in enclosed 
for spaces is continued in an appendix. 
29766 
issue. J 
1976. 9p] 
This is based on testimony before the House Interior 
and Insular Affairs Subcommittee on Energy and the Environment, 
U.S. House of Representatives, Washington, D.C., February 26, 
1976. (GRA) 
vessel model for downcomer flow resistance effects studie: nis 
core barrel has 0.5-inch diameter pins attached to the downcomer 
surface at a center-to-center spacing of 2 inches. The pins span the 
downcomer gap between the core barrel and pressure vessel walls. 
Hookup to an existing data acquisition system was completed. Data 
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acquisition at a 5000 channel per second scanning rate and a 50 scan NTISGS Sues On) 
per second channel data ain rate is now possible for a NTI , Sales Only) $3.50. 

maximum of 48 48 data channels. A data correlation for the 0.59- and specialists” on sodium fuel interaction; 


1.0-inch gap width penetration data obtained at BCL has been 
develo, wis using a modification of the Wallis correlation which 
removes the dependence on downcomer gap width. A 2/15-scale 
model of a four-loop pressurized water reactor and its associated 
equipment have been designed and their construction initiated. The 
model has a hot walls capability and a 250 psia pressure capability. 
Facility features include a 100 _ 30,000 Ib/sub m//hr steam flow 
capability, a 5000 gpm water flow capability, and the capability to 
conduct ramped steam flow studies. 


29773 (BNL-NUREG—22223) Preliminary of the ANL 
proposed safety related critical experiments. L H. (Brookha- 
ven National Lab., U . N. oa —— Jan 1977. tract EY-76- 


C-02-0016. 30p. Dep. 

ts be carried out as benchmarks to check calculational 

techniques and cross-section data required to predict LMFBR 
HCDA (hypothetical core disruptive ‘sacinon’) and subsequent pos- 
taccident recriticality phenomena. The ZPR-9 critical experiment 
experimental uence of configurations includes both 
geometries which are slumped in (compacted along the centerline) 
and slumped out (compacted along the blanket core interface or 
compacted in the axial blanket). A preliminary analysis of selected 
assemblies is presented. In addition, selected assemblies are recalcu- 
lated with a 20 cm **U reflector surrounding them. The a 
used in the analysis and the various configurations 
outlined. Results, conclusions, and suggestions are included. 


29774 (BNL-NUREG—22244) Interim report on 

design basis accidents: pipe rupture events in PHTS 2 aw 
T.; Gasser, R.; Tsai, S.S. (Brookhaven National Lab., Upten N 
(Usa). Dec 1976. Contract EY-76-C-02-0016. 58p. Dep. NTIS 


A analysis of pressure-temperature transients in 
CRBR heat pooaee a system (PHTS) equipment cells, re- 
sulting postulated breaks of primary system piping, has been 


performed. The combined effects of sodium spray and interac- 
tions arising from cell liner failure were considered in the analysis. 
No vent = out of the PHTS cell were assumed. Results are 
presented and preliminary conclusions are discussed. 


29775 (BNL-NUREG—S50524) HTGR Safety Evaluation Divi- 
sion quarterly report, January 1976—March 1976, Schweitzer, D.G. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jun 1976. Con- 
tract E(30-1)-16. 167p. Dep. NTIS $6.75. 

Progress is reported in the following areas: fission product 
release and transport, primary coolant = rapid graphite 
oxidation, structural evaluation, accident delineation, and 
phenomena modeling and systems analysis. (DG) 


29776 (BNL-NUREG—50584) Dynamic analysis of BWR scram 
reactivity characteristics. Cheng, H.S.; Diamond, D.J.; Lu, M.S.; 
Bornstein, W. (Brookhaven National Lab., — N.Y. (USA)). Dec 
1976. Contract EY-76-C-02-0016. 86p. Dep. NTI $5.00. 

An extensive study of BWR scram aie behavior is 
presented. It is based on a time analysis of a BWR/4 code 
using the two-dimensional Z) dynamics code BNL-TWIGL 
which includes a two-phase thermal-hydraulic model. Calculations 
were made of the sensitivity of scram to physical quantities such as 
initial control rod position and power distribution, scram speed, 
system pressure and varying inlet flow rate and temperature. The 
end-of-cycle Haling operating condition was found to give rise to 
the limiting scram reactivity function. Even with scram a power 
surge was found to be possible with pons Ste decreasing inlet tem- 
perature. Calculations were also made to find the effect on scram of 
commonly used modeling approximations. These included the effect 
of neglecting delayed neutrons (conservative), using a time invariant 
void distribution (non-conservative) and defining point kinetics pa- 
rameters such as reactivity, amplitude function and generation time 
in terms of different weighting functions. The importance of defining 
point kinetics parameters consistent with their use in plant transient 
analyses was demonstrated with particular emphasis on the role of 

“residual reactivity”. 


29777 (CEA-CONF—3554) Critical 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 (F: (Fiance) Dept 
et Conversion d’Energie). 1975. 1lp. NTIS (US 
y, 
From 3. Water reactor information W: 


lished in summary form only. 
studies at the UKAEA Culham Laboratory. Reynolds, J.A. Dullforce, 
T.A.; Peckover, R.S. Vaughan, G.J. (UKAEA Research Group, 


Tokyo, 1976). 

In a hypothetical fault sequence important effects of fuel- 
well as the pressure damage usually discussed. The development of 
the fuel-coolant interaction probably d on any pre-mixing 
Weber break-up that may occur, and is ‘ore a function of the 
way the fuel and coolant come together. Four contact modes are 
identified: jetting, shock tube, drops and static, and Culham’s experi- 
ments have been mainly concerned with simulating the falling 
mode by using molten tin in water. It was observed that the 
coolant interaction is a short series of violent coolant oscillations 
submillimeter sized debris. The interaction started spontaneously at a 
= time after the drop first contacted the water. There was a 

ite limited fuel-coolant interaction zone on a plot of initial 
coolant temperature versus initial fuel temperature outside which 
interactions never occurred. The interaction time was a function of 
the initial temperatures. Theoretical scaling formulae are given 
which describe the fuel-coolant interaction zone and dwell time. 
Bounds of fuel and coolant temperature below which fuel-coolant 
interactions do not occur are explained by freezing. Upper bounds of 
fuel and coolant temperatures above which there were no fuel- 
coolant interactions are interpreted in terms of heat transfer through 
vapor films of various thicknesses. 


29779 (CONF-750346—, pp 129-137) Safety philosophy in the 
nuclear power plants. Stauber, E. (Kraftwerk Union AG, 

Offenbach/Main, Ger.). 1975. (In German). 

From VGB conference) power plants and environment; 
Essen, F.R. Germany (12 Mar oy. 

In VGB conference on power plants and the environment. 

A brief survey is given on the present situation, objectives, 
planning concept, lay-out, construction, quality assurance of plant 
components, radioactivity discharge during normal operation, pre- 
vention and limitation of incidents, protection against external Def. 
fects, and a safety evaluation criterion. 


29780 (CONF-750346—, pp 137-142) Constructional measures 
against external effects on a milous punetes plant. Liersch, G. (Rhein- 
isch-Westfaelisches Elektrisitectewerk AG, Essen). 1975. (In 


)- 
From VGB conference) plants and environment; 
Essen, F.R. Mar 197. 
In VGB conference on power plants and the environment. 
Presented are the lay-out criteria against ex- 
external effects (earthquake, aircraft crash, fire, cloud of 
detonations) on nuclear power plants in the FRG. 


29781 (CONF-760954—4) Studies associated with the LWR 
LOCA-ECC thermal shock. Cheverton, R.D. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 17p. Dep. 
NTIS $3.50. 

From 4. water reactor research information meeting; 
Washington, District of Columbia, United States of America (USA) 
(27 Sep 1976). 

Thermal specimens 
material are The studies are aimed 

propagation and growth during ECCS 


29782 (CONF-761001—39) comparison studies 

with the VENUS-II disassembly code. Bott, T.F.; Jackson, J.F. 

Univ., Utah (USA)). 1976. Contract EY-76- 
-2571 cs . NTIS $3.50 


disassembly experiments have been analyzed 
disassembly code. Modifications to the basic 
for the analysis of these tests are discussed. Key results from 
analyses are compared to the experimental data and conclusions 
are drawn concerning the experimental validation of VENUS-II 
afforded by these comparisons. 


tye (CONF-761001—40) Physics constraints on the design of 


1976. Contract W-31- 109-ENG-38. 8p. Dep. NTIS $3.50. 


From In on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct I 1976). 
This discusses the physics foundations common to all 


J.; Snelgrove, J.; Shaftman, D.H.; Tzanos, C.; Lam, S.K.; Penning- 

Ill. (USA). 

ast reactor safety test ties and the constraints whic y 

impose on the design. While detailed design discussions are confined 

to the experience with six ANL designs, available data from other 

designs are used to confirm the validity of the considerations and to 


designs as a fort, to define their potential capabilities, 

J.F. 


29784 (CONF-761001—42) Transition in LMFBR 
accidents. 


thetical Ostensen, R.W. ; Jackson, 
(Argonne National Lab., Ill. Sa), 1976. F W-31-109- 
ENG-38. 1lp. Dep. NTIS $3.50 

_ From International 


ydrod 

the core the strong mechanical 

formed by refrozen cladding steel and/or fuel. tortion 
blockages has been verified experimentally. The bottled-up core will 
boil on fission and decay heat, with steel as the working uid. Boil- 
up in a churn turbulent flow regime may prevent recriticality due to 
fuel recompaction. Ultimate fuel removal 
by a two-phase blow-down after permanent leakage paths are 
opened. However, a rous recriticality can not be precluded. 
Reactors with void ients larger than that in CRBR are more 
likely to disassemble in the initiating phase, so the transition phase 
may be unique to small cores. 

29785 Coe ee Design-related inherent safety char- 
acteristics in large LMFBR C.P.; 
W.P.; Bowers, C.H.; Fer, 


guson, D.R.; Prohammer, FG; rah 
J.B. (Argonne National Lab., = CUSA)) 1976. Contract W331 1 
ENG-38. 18p. Dep. NTIS $3.50. 
F n International 


Billone, hack, ang, same | 

1976. Contract W31- 109-ENG-38. lip. 
From International meeting on fast reactor 

physics; Chicago, Illinois, USA — 1976). 


plastici ee Applications of models in 

of the comparative 

hypothetical unprotected loss-of- 
experiments are presented. It is concluded that 
presents a greater dispersal potential. 


29787 (CONF-761001—45) LMFBR 
E.S.; Barthold, 


systems. Sowa, 
Josephson, J.; Pizzicn P.A. Turski, Re 
N: Ill. (USA)). 1976. Contract W-31-1 


aie tet chosen locations, can provide an important additional 
feature for LMFBRs. If actuated by phenomena i 


as regards protection against 
a substantial amount of negative reactivity into the core 


apg pe Physics design of fast reactor safety 


ot Geen experiments. Travelli, A.; Matos, J.E.; Snel- 
e, J Tzanos, C.P.; Lam, S.K. 
EM: Wocdraft, W L. (Argonne National Lab., Ill. (USA)). 
Contract W-31-109-ENG-38. llp. Dep. NTIS $3.50. 
_ From International on fast reactor safety and related 


determined effort to identify and resolve current Fast 
Reactor safety | needs has recently resulted in a 
number of for FBR safety test facilities which are 
very complex and diverse both in their features and in their purpose. 
reactor safety test facilities and the constraints which they im; 
the design. The logical evolution, features, and capabilities o' paar 
major conceptual designs are discussed on the basis of this common 


29789 (CONF-761001—47) Work-energy characterization for 
core-disruptive accidents. Marcha‘ i i 


Fuaske, H.; Jackson, J. (Argonne National Lab., 
Contract W-31- 14p. Dep. NTIS $3.50. 
From Interna’ ‘ast reactor safety and related 


on fast 
physics; USA (Oct bw 
tt parametric calculation of a number of reactor 


an eae energy from core-disruptive accidents. While the best 
of characterizing is to do an explicit calculation of 

the actual energy partition, the finite expansion to the cover 
an inspection of the calculations done reveals the small fraction of 
total energy generated in an excursion which actually 
system damage. Typical efficiencies for excursions are 
to 2.0 percent. 


29790 (CONF-761001—48) Out-of-reactor experimental study of 
fuel-pin failure Wrona, B.J.; Galvin, T.M.; Stahl, D. 
(Ar, National Lab., Ill. (USA)). 1976. Contract W-31-109- 
rom International meeting on reactor and related 
physics; Chicago, Illinois, USA (Oct 1976). 
Fundamental experiments have been performed with a direct- 
electrical-heating apparatus, on both unclad and quartz-clad UO, 
pellet stacks, to study the effect of a radial constraint on solid and 
molten-fuel motion during power transients. Results of simulated 
transient nae te experiments show that molten UO, can be 
quite mobile when the fuel centerline temperature exceeds the boil- 
ing point, i.e., fuel vapor pressures become a significant driving force 
for relocating molten fuel. For radially constrained pellet stacks, 
when an escape path was provided around the top pellet, significant 
upward ‘axial fu fuel motion occurred prior to cladding rupture. Thus, 
the time sequence of events shows tential exists for providing 
a negative reactivity-feedback effect, which would promote nuclear 
reactor safety. The data tend to support the existence of a “pressur- 
ized-bottle” effect, which was observed in high-speed movies. 


29791 an IBM 370/195 
code for the amg fe combined spray and pool burning of sodium. 
Charak, I.; Person, L.W. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. Bp. Dep. NTIS $3.50. 

From International on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 
A code for the computation of the pressure and temperatures 
within a containment building as a result of a sodium fire is de- 
scribed. The fire is assumed to occur in two distinct phases: a spray 
and a pool. The spray fire is conservatively assumed to occur 
instantaneously. The pool fire model used is the SOFIRE-II model 
developed by Atomics International. The code calculates all impor- 
tant temperatures, accounting for heat loss from the building to the 
environment, as well as leakage of the containment atmosphere 
under conditions of internal overpressure. The IBM CSMP method- 
ology is used to solve the set of ordinary differential equations which 
model the system. The use of CSMP allows the user considerable 
flexibility in modifying the models employed. 


— (CONF-761006—36) Fail-safe logic elements for use ng 

reactor safety systems. Bobis, J.P.; McDowell, W.P. (Argonne N: 
(USA)). 1976. Contract W-31-109-ENG-38. 5p. 

From ine science, scintillation and semiconductor 

counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A complete fail-safe trip circuit is described which utilizes 
fail-safe logic elements. The logic elements used are analog multipli- 
ers and active bandpass filter networks. These elements perform 
Boolean operations on a set of AC signals from the output of a 
reactor safety-channel trip comparator. 


29793 (COO—2571-6) Improvement and verification of fast reac- 
tor safety analysis techniques. Progress report, June 1, 1976—Septem- 
ber 30, 1976. Jackson, J.F.; Bott T.F.; Barker, D.H. (Brigham Young 
Univ., Provo, Utah (USA). Dept. t. of Chemical Engineering). Nov 
1976. Contract EY-76-S-02-2571. 25p. . NTIS $3.50. 

VENUS-II calculations of the Kiwi-TNT, SNAPTRAN-2 
and SNAPTRAN-3 experiments have been completed. These studies 
show good agreement between calculated and experimental fission 
energy release for all three experiments. Heat transfer effects were 
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Mechanistic analyses of transient-under-cooling accidents 
have led in some cases to a mild initiating 

ted 

Design-related safety-enhancing features such as (1) extended 
pump coastdown, (2) increased negative reactivity feedbacks, (3) 
reduced sodium void reactivity, and (4) self-actuated shutdown 
systems are evaluated. Primary emphasis is placed on preventing or 
limiting core damage. Attention is also given to features aimed at 
mitigation of the energetics potential of hypothetical core-disruptive 
accidents. 

: 29786 (CONF-761001—44) Modeling the response of fast reac- 
tor fuel to accident transients. Deitrich, L.W.; Gruber, E.E.; Hughes, 

ational Lab., Ill. 

Dep. NTIS $3.50. 

safety and related 

it reactor fuel to 
accident transients is reported in four areas: fission gas release from 
ins and in ular fuel swelling, fission redistribution and 
models, and fuel 

first two areas to 

f fuel in a CRBR 

ith that in recent 

the reactor case 

self-activated shutdown 

Huebotter, P.R.; 

, J.B. (Argonne 

09-ENG-38. 1 1p. 

From International meeting on fast reactor safety and related 
physics; Chicago, Illinois, USA (Oct 1976). 

Self-actuated shutdown systems (SASSs), fully contained 
within the dimensions of a fuel subassembly and installed in the core 
tribute considerably to the total reliability of the overall plant 
protectio 
error. It 
inserting 
with a relatively impact On pi ormance. re, i 
was shown that a coolable geometry can be maintained in LMFBRs 
of current design for a wide spectrum of accident initiators, and for a 
achievable within practical design limits. Experiments showed that 
Curie-point-operated devices have considerable promise for applica- 
tion in self-actuated shutdown systems, in particular as regards 
meeting the requirements of testability and resettability. 
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of explaining the dserepancy noted between the experime 

laining the discrepancy noted between the experimen 

ted fission energy releases. Extensive sensitivity studies — 
pm an to demonstrate the relative insensitivity of the VENUS-II 
calculations to reasonable uncertainties in input parameters. 


(COO—2825-3) Operational safety system reliability. Pro- 
gress report, November 15, 1975—May 14, 1976. Hockenbury, R.W.; 
Yeater, M.L. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). 


matching, conidence bounding, and omit methods in the 
protection system reliability, and for the sensor response 
function, a convolution of component reliability probability distribu- 
tions and noise signatures. 


29795 (EPRI-NP—169) RELAP4 analysis of the GE BWR 
blowdown heat transfer two-loop test apparatus experiments, Tests 
4902, 4903, n4904, and 4906, Final report. Burrell, N.S.; Choe, W.G.; 
Sawtelle, G.R.; Moore, K.V. (Energy, Inc., Idaho Falls, Idaho 
(USA)). Nov 1976. 210p. . NTIS $7.75. 
This rt presents the results of modeling studies performed 

4 thermal-hydraulics code to predict the blow- 
down response of the General Electric Two-Loop Test Apparatus 
(TLTA). The TLTA is a scale model test system used to simulate 
boiling water reactor blowdown transients. Areas investigated in the 
study included the selection of critical flow multipliers to be applied 
at the break area, the geometric input modeling of the broken loop 
jet pump, and the use of alternate assumptions in defining the phase 
separation in the lower plenum. The results of these studies were 
compared with experimental data from various break size tests 
performed in TLTA. 


29796 oe Evaluation of scale-model methods for 
qualification of seismic category I pumps and valves. Final 
Kao, G.C.; Yen, H.H.; Chang, K.Y. lama Huntsville, 
Ala. (USA)). Dec 1976. 78p. Dep. NTIS $5.00 
Seismic qualification of some critical equipment for nuclear 
power plants can have a significant impact on design. “Operability” 
requirements for large pumps and valves as defined in the NRC 
Regulatory Guide 1.48 do not provide specifics on the seismic 
the responsibilty pproach. Justification of a specific approach remains 
responsibility of the manufacturer who is feet © with limitations 
in testing facilities and scale-modeling requirements. The objective 
ofthis project i to determine the extent to which scale model testing 
can be used to simulate the seismic response of category I pumps 
valves. The scope of the study included: a literature search to 
determine technology on — testing, the evaluation 
of critical operability parameters and associated testing, the evalua- 
tion of scaling laws applicable to operability testing, and associated 
manufacturing and testing costs. The 
useful background information for anyone contemplating scale- 
model tests ae oS qualification process. However, the study 
identified several of ceiling end 
ties that need to be resolved before an extensive model test program 


can be justified. 


29797 (EPRI-NP—282) Cold leg ECC flow oscillations. Rothe, 
P.H.; Wallis, G.B.; Thrall, D.E. (Creare, Inc., Hanover, N.H. 
(USA)). Nov 1976. 119p. NTIS $5.50. 
An analysis of low and oscillations is derived for 
ors wae ystems similar to the cold leg of a PWR. The multiphase 
situation during ECC injection is idealized by treating the cold 
leg as a separate region subject to steady conditions at its boundaries. 
Predictions are compared with data from '/20, '/1s, '/14, '/s, and '/s- 
scale tests conducted in various laboratories. The model is substan- 


response of Mark I suppression pools. Key phase report. Chan, 
R.K.C.; Kuo, H.H.; Nakayama, P.I. Del Mar, Calif. 
(USA) Jan 1977. 52p. Dep. NTIS $4.50. 


RI is currently sponso: several programs to 
the Sponsoring savers! programe to quently 


29798 (EPRI-NP—345) Numerical simulation of a 
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coolant accident. This will develop and verify by compari- 
son with experimental data, numerical models to simulate pool swell. 
Currently, this pro; has produced two numerical models (codes) 
that together calculate the kinematics and the dynamics of the pool 
swell from the initial I drywell pressurization to shortly after ringh- 
eader impact. Two codes were developed because two flow regimes 
were identified with the aid of laboratory observations: the distinctly 
three-dimensional flow field during and shortly after the vent-clear- 
ing process and the essentially two-dimensional flow in the interme- 
diate and late stages of bubble ; growth. The VENT 3 code covers the 

from the initial drywell pressurization to the time when water 
in the downcomer is completely expelled. In this code, the transient, 
three-dimensional nature of the flow is fully taken into account. In 
addition to supplying detailed dynamical information concerning the 
vent-clearing process, the VENT 3 code provides initial conditions, 
such as the time of vent clearing and — corresponding flow rate, to 
the transient, two-dimensional SURGE Code. The SURGE Code 
traces the evolution of the bubbles and hydrodynamics in the 
wetwell after vent clearing. The SURGE Code version described in 
later report will describe MOD 2 SURGE incorporating 
com; 


29799 (EPRI-NP—347) ZORO 1: a finite difference computer 

-4 oxidation in steam. Dobson, W.G.; Biederman, 
R.R. (Worcester Polytechnic Inst., Mass. (USA). Dept. of Chemis- 
try). 72p. NTIS $4.50. 

A user’s manual is presented for the ZORO 1 computer code 
T'ZORO 1 chatncterizes the Oxidation behavior ‘of ircaloy-4 in 
1. ZORO 1 characterizes the oxidation behavior of Zircaloy-4 in 
steam a finite difference analytical technique for oxygen diffu- 
sion into cladding. While specifically developed to characterize 
oxidation of Zircaloy-4 in steam, the modeling used in ZORO 1 is 
general and capable of — any two- or three-phase system with 

one element diffusin ler transient temperature-time conditions. 
le Gee the tal variables of oxygen diffusion and 
interface oxygen concentrations associated with phase equilibrium 
includes oxide xi thicknesses, an oxygen concentration gradient 
in all phases present, oxygen absorbed in each phase, total oxygen 
absorbed and a prediction of a incursion formation based on oxygen 
saturation of the 8 phase. Several options are included for —— 
nience of the user. The purpose of this report is to 
ZORO 1 computer code in a convenient form for use. les 1 
prediction capability for a variety of oxidation events are 
strated to explain various input and output options available in the 


29800 (EPRI-NP—349) Application of two-phase flow 
Final report. Stuhmiller, J.H. a Calif. (USA) 
Jan 1977. 71p. Dep. NTIS $4.50 


29801 fraction measurements during blow- 


down by neutron of scattering methods. Rousseau, J.C.; 
Czerny, J.; B. (CEA Centre d’Etudes Nucleaires de Greno- 
ble, 38 dine ). 1976. 20p. . NTIS (US Sales Only) $3.50. 


series of experiments to measure the mean void 
fraction over the total cross section 
factory 


vacuum in order to avoid high heat losses downstream of 
draulic code, FLIRA, which takes 


10p. Dep. NTIS $3.50. 

The report describes the objectives and present status of a 
study concerning the operational reliability of nuclear power plants. 
The purpose of the study is to develop utilitarian models for use with 
the Liquid-Metal-Cooled Fast Breeder Reactor; initial testing of the 
formalism can be carried out with LWR operational data. Methods 
are being directed towards (1) day-to-day operation of the nuclear 
plant protection system and (2) to better understand the protection 
7 sensor characteristics in order to - off-normal condi- 

ZORO | computer code. 

The report summarizes research conducted under EPRI Pro- 
ject RP599-1 to advance the understanding and ability to predict 
multi-phase flows. Various computational and theoretical methods 
are evaluated for their pertinence to problems of reactor safety. An 
analytical technique based on rigorous consideration of subprocesses 
is described that offers a general framework for obtaining engineer- 
ing models. The boiling of superheated water is analyzed in some 
detail to illustrate the application of the procedure in a specific case. 
Comparisons with experimental measurement are given. 
the void distribution has a very important effect on neutron absorp- 
tion. the neutron method, a calibration curve is 

tialy confirmed by the data. Flow regimes are generally predicted 29802 (FRRSR—18) Modeling of quench front progression and 
within the experimental uncertainty. Oscillatory characteristics such heat transfer by radiation during reflooding of a tubular test section. 
as frequency or average steam flow rate are predicted within 25% Clement, P.; Deruaz, R. (CEA Centre d’Etudes Nucleaires de Gre- 
for most cases. The shapes of observed pressure fluctuations are noble, 38 (France). Service des Transferts Thermiques). 1976. 37p. 
represented well, but their amplitudes are sometimes overpredicted. Dep. NTIS (US Sales Only) $4.00. 
The addition of non-condensable gases dampened the oscillations __ Experiments in the Fay of emergency core cooling of 
considerably in the tests reported. special interest for establishing heat transfer correlations on a phys- 
into account superheat of vapor, was used to compute the local 
conditions of two-phase flow all along the channel. Of special 
importance to this code are: (1) the removal of heat at the quench 


(GEAP—14045-5) Reliability program 
removal. Fifth quarterly report, March—May 1976 Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 
1976. Contract E(04-3)-0893-TAS-22. pon of 
Activities reported include completion of 
ure analysis for Clinch River Breeder 
removal systems and completion of the allocation 
ition, a supplement to the primary pipe integrity status report 
CRBRP was prepared. 


29804 (GEAP—21304-2) BWR blowdown/ 
Second 


a com 
scaling. Test parameters and ranges are selected. tests are 


defined and arranged in a test matrix. 
29806 eee Postaccident heat removal, 


29807 an improved neutron- 
modeling code for 


ics, thermal-hydraulics fast reactor safety analysis. 
Lewis, C.H.; Wilburn, N.P. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Dec 1976. Contrae Contract EY-76-C-14- 


(INIS-mf—3224, 91) Experimental results of contact 
UO, and Heo: statement of interaction 


29812 yay pp 110-111) Synopsis of the basic models 
implemented in the fuel behaviour codes FRAP-T and SSYST and 
dates Siefken, L. (Aerojet Nuclear 
Co., Idaho Falls, Idaho (USA)); yjartsson, S. (Gesellschaft fuer 
Kernforschung m.b.H., Karlsruhe a; F.R.)); Gulden, W. 
a Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik). 


From The behaviour of water reactor fuel elements under 
accident conditions; ape ;Norway: (13 Sep 1976). 
pape Am the beha of water reactor fuel 
on viour 


29813 S-mf—3224, heat transfer condi- 
Electric Co., Sen Jose Calif (USA) Boiling Water Reactor Systems 


Dept). [nd]. 
The behaviour of water reactor fuel elements under 
accident conditions; oo ;Norway: (13 Sep 1976). 
on the behaviour of water reactor 
pecialists’ meeting 


(INIS-mf—3224, pp 92-94) on the determina- 
tion of fission and activation ia 
Albrecht, H.; Wild, H. (Rerfonchunguentrm 
many, F.R.). Inst. fuer Radiochemie 
National Lab., Tenn. (USA)). {nd}. 
From The behaviour of water reactor 

In Specialists’ meeting fuel 

meeting on water reactor 


(INIS-mf—3224, pp 86-87) Investigation of the chemical 
interactions in LWR core materials in view of a hypothetical core 
melting accident. Hofmann, P.; Skoken, A. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoerper- 

behaviour of water reactor fuel elements under 
stool Norway (13 Sep 1976). 
Tn summary form only 2 references. of 
Specialists’ meeting on behaviour of water reactor 
elements under accident conditions . 


29816 (IRS-F—31) Report on the research projects in the field of 
safety sponsored by 


reactor the Federal Ministry for Research and 

tut fuer Reaktorsicherheit der Technischen Ueberwachungs-Vereine 

e.V., Koeln (Germany, vue 4 Sep 1976. 415p. (In German). TIC. 
With figs., tabs. and 


Water Reactors (LWR) — 
"Reactor 
i orschung und 
‘echnologie (B Of State for Research end Technol 
ogy). Objective of this program is to continue improving the safety 
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front, which is directly connected to quench front velocity, and (2) five metres and periods of about one third of an hour. It is also 
considered that because of the downward movement of the faulted 
which is achieved through several mechanisms (convection from blocks a recession of the sea level rather than a flooding would be 
wall to superheated steam, radiation from wall to steam and liquid, the first and the predominant effect at the shore, and this is in 
convection between liquid and steam). Some results are presented 
for: (1) heat transfer coefficients in the quench zone calculated by might be of interest to those designing coastal power plants. 
means of a two dimensional conduction model, and (2) heat ex- 
between 
models, Am 7 
Nucleaires de Grenoble, 38 (France)). [nd]. 
From The behaviour of water reactor fuel elements under 
accident conditions; Spaatind ;Norway: (13 Sep 1976). 
pecialists’ meeting on the behavior of water reactor 
elements under accident 
29811 (INIS-mf—3224, pp 48) Modelling of quench front pro- 
gression, and heat transfer by radiation during the reflooding phase of 
Pigs my core cool- a LWR. Clement, P.; Deruaz, R. (CEA Centre d'Etudes Nucleaires 
1—June 30, 1976. de Grenoble, 38 (France). Dept. de Transfert et Conversion 
Walker, J.P. (General Electric Co., San Jose, Calif. (USA). Boiling —— + * 
Water Reactor Systems Dept.). Aug 1976. 25p. Dep. NTIS $3.50. __ From The behaviour of water reactor fuel elements under 
Progress is summarized in the following areas: start of accident conditions; Spaatind ;Norway: (13 Sep 1976). 
counter-current-flow-limiting testing, completion of the blowdown In summary form only. 
ones core cooling poe Nan program plan, first draft of the In Specialists’ meeting on the behaviour of water reactor fuel 
8 x 8 blowdown heat transfer test plan, and long throat nozzle elements under accident conditions. 
testing. (DG) 
29805 (GEAP—21333) BWR blowdown/emergency core cooling 
program: 64-rod bundle blowdown heat transfer test plan. Walker, J.P. 
(General Electric Co., San Jose, Calif. (USA). BWR Projects Dept.). 
Sep 1976. 28p. Dep. NTIS $4.00. 
A test plan for the 8 x 8 bundle blowdown heat transfer 
Richland, Wash. |A)). AT. 
tween molten UO, and um have are reported. 
The purposes of the interaction experiments were the measurement 
of the ag a and forces generated when large quantities of 
molten Dy interact with sodiam, end the ion of 
the dispersal and fragmentation of the UO. caused by the interaction. 
Such studies are applicable to the iction of the course of events 
Tere (eles CONGILIONS. 
. 173p. 
The of the report presented is to describe the latest 
version of the MELT code series, MELT-IIIA. The major differ- 
ences between MELT-III and MELT-IIIA are discussed. Updated 
versions of the “Program Logistics” and “Program Use” sections of 
the MELT-III document are included. 
29808 (HPD—75-6) Quality control program for an Ontario 
Hydro operated thermoluminescence dosimetry service at nuclear gen- 
erating stations. Orr, B.H.; Walsh, M.L. (Ontario Hydro, Toronto 
a 1975. 23p. TIC. 
An essential aspect of the Ontario Hydro TLD service is the 
w y .E.C.B. is 
on ted in this document. aims of the program are as follows: 
i) to that en ctendend of 
dosimetry; (2) to be able to demonstrate to any interested party that 
the dose measurements for individual workers have a high degree of 
credibility. 
29809 (IA-LD—1-106) Tsunamis effects at coastal sites due to 
offshore faulting. Miloh, T.; Striem, H.L. (Israel Atomic Energy 
Commission, Tel Aviv. Licensing Div.). Jul 1976. 13p. TIC. 
Unusual waves (tsunamis) triggered by submarine tectonic 
activity such as a fault displacement in the sea bottom may have 
considerable effect on a coastal site. The possiblity of such phenom- 
, ena to occur at the southern coast of Israel due to a series of shore- 
p parallel faults, about twenty kilometers offshore, is examined. The 
analysis relates the energy or the momentum imparted to the body of 
water due to fault displacement of the sea botiom tothe energy or 
the momentum of the water waves thus created. The faults off the 
Ashdod coast may cause surface waves with amplitudes of about 
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of LWR, in order to minimize the risk for the environment. With 
t assistance from the Bundesminister des Innern (BMI - Secre- 
tary of State for Home Affairs) research contracts in the field of 
reactor safety are being performed. Results of these projects should 
contribute to resolve questions arising nuclear licensing procedures. 
The Forschungsbetreuung (FB-research supervision department) at 
the Institute for Reactor Safety (IRS), as consultants to BMFT and 
a, rovides information about the progress of investigations. 
vidual reports will be + yo and put into standard forms by 
a prenread contractors. Eac rt gives information on: 1) the 
work accomplished, 2) the ania obtained, 3) the work planned to 
be continued. Initial reports of research projects describe in addition 
the purpose of the work. A BMFT-research program on the safety 
of Fast Breeders (Schneller Brutreaktor - SBR) is presently under 
29817 (IRS-W—22) Investigations of operational incidents with- 
out reactor scram (ATWS) and other selected safety devices. Ullrich, 
W.; Frisch, W. (Institut fuer Reaktorsicherheit der Technischen 
Ueberwachungs-Vereine e.V., Koeln (Germany, F.R.)). Sep 1976. 
vp. (In German). NTIS (US Sales Only). 

With figs., tabs. and refs. 

The most important results may be summarized as follows: 
Analyses performed up to now show that the primary wes is not 
directly endangered by any overpressure, as 1.1 times the d 
pressure will not be exceeded in light water reactors. In 
areas of the reactor core, hazards may exist for several fuel ~~ of 
Here, additional tests are still required, especially during failures 
with a considerable lowering of the water level in the pressure vessel 
of BWRs or during failures with a very high steam development 
combined with pump failures in a PWR. Generally, computer 
models used are suitable to perform ATWS analyses. The confidence 
in the relatively recent PWR-models should be confirmed by com- 
parison with other models and by reexaminations. Reliability alle 
of pressure relief systems and of those systems functioning in case of 
a scram generally reveal that systems are of a high quality design. 
Deficiencies, insofar as they have been reco in time, have been 
eliminated during the licensing procedure. The determined nonavai- 
lability data for reactor scrams A) are between 2 x 10-* and 5 x 
10~*® Quantitive treatment of common mode failures is very difficult. 
First attempts for a solution have been made and results are given. 
More extensive studies should be performed in order to adequately 
quantify the common mode failures and in order to permit them to 
be handled as an integral part of reliability analyses. Results of 
analyses performed for BWRs and PWRs led to the conclusion that 
additional hardware measures on a large scale are not necessary 
now. Possible improvements concerning the existing engineered 
safeguards for both the BWR and the PWR uzre pro . These 
proposals should be discussed with the RSK and manufacturers and 
utilities as well, in order to achieve an optimum safety standard and 
to avoid a priori any adverse effect. 


29818 (JAERI-M—6318) Thermohydraulic behavior in a prima- 
ry cooling system during a loss-of-coolant accident of a light-water 
reactor. Results of the mock-up test with ROSA-I. Shimamune, H.; 
Shiba, M.; Adachi, H.; Suzuki, N.; Okubo, K. (Japan Atomic Ener; 
Research Inst., Tokyo). Dec 1975. 171p. (In Japanese). NTIS (US 
Sales Only). 

With ROSA-I (Rig of Safety Assessment - I), 61 runs of the 
LWR blowdown experiment have been carried out under the condi- 
tions: model reactor type BWR and PWR; reactor core, none, no- 
heating and heating; rupture position, upper and lower pressure 
vessel nozzle; initi "discharg e pressure, 40, 70 and 100 kg/cm?G; 
and rupture diameter, 25, 50, ero 100 and 125 mm. The purpose was 
to obtain the data of thermal and hydrodynamic behavior in the 
reactor pressure vessel during a nde, ecietin in-vessel pres- 
sure, coolant temperature, discharge flow rate, model fuel rod sur- 
face temperature and shock wave. Analysis was also made with the 
codes RELAP-2 and -3 developed by NRTS of the United States, to 
verify the calculation model used. In addition, the results of calcula- 
tion with the shockwave analysis code DEPCO developed in 
JAERI were compared with those by experiment. The experimental 
facility ROSA-I and the results obtained with it and also the analyses 
made in this connection, are described in detail. 


pop Preliminary design of a borax internal core- 
SS es reactor. Dalle Donne, M.; Dorner, S.; 
Schumacher, G. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Projekt Schneller 
Brueter). Sep 1976. 35p. (EUR—5505e). NTIS (US Sales Only). 
6 figs.; 25 refs. 
Preliminary thermal calculations show that a core-catcher 
to be feasible, which is able to cope with the complete 
meltdown of the core and blankets of a 1, MWe GCER. This 
core-catcher is based on borax (Na2B,O7) as dissolving material of 
the oxide fuel and of the fission products occuring in oxide form. 
on the base of the reactor cavity inside the prestressed concrete 
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reactor vessel, just underneath the reactor core. The fission products 
are dispersed in the pool formed by the liquid borax. The heat power 
density in the pool is conveniently reduced and the resulting heat 
fluxes at the borders of the pool can be safely carried away through 
the PCRV liner and its water cooling system. 


29820 (LA-NUREG—6467-MS) SIMMER-I: an S/sub at 
pe — Multicomponent, Eulerian, Recriticality code 

R disrupted core analysis. Bell, C.R.; Bleiweis, P.B.; Bou- 
fren TES Parker, F.R.; Smith, L.L. (Los Alamos Alamos Scientific Lab., 
N.Mex. (USA)). Aug 1976. Contract W-7405-ENG-26. 338p. Dep. 
NTIS $10.50. 

Physical models, n program descrip- 
tion are presented for SIMMER-L « con a compute program which 
predicts the neutronic and fluid dynamic vior of an LMFBR 
during a hypothetical core disruptive accident. 


29821 (LA-UR—76-2108) Pseudo real-time imaging systems 
with nonredundant pinhole arrays. Han, K.S.; Berzins, G.J.; Roach, 
W.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 4p. (CONF-761022—1). . NTIS $3.50. 

From Fuel and clad motion diagnostics for LMFBR safety 
test facilities conference; , Illinois, United States of America 
(USA) (9 Oct 1976). 

Coded — techniques, because of their efficiency and 

information content, represent potentially power- 
ful tools for LMFBR safety experiment diagnostics. These tech- 
niques should be even more powerful if the data can be interpreted 
in real time or in pseudo real time. For example, to satisfy the stated 
goals for LMFBR diagnostics (1-ms time resolution and 1-mm spatial 
resolution), it is conceivable that several hundred frames of coded 
data would be recorded. To unscramble all of this information into 
reconstructed images could be a laborious, time-consuming task. A 
way to circumvent the tedium is with the use of the comet — 
digital/analog real-time imaging system. Some intermediate resul 
are described briefly. 


29822 a gla BWR/6 fuel assembly: evaluation of 
combined safe shutdown earthquake (SSE) and loss-of-coolant accident 
(LOCA) loadings. (General Electric Co., San Jose, Calif. (USA). 
Boiling Water Reactor Systems Dept.). ‘Nov 1976. 106p. General 
Electric Co., San Jose, CA. 

This report presents the basis on which the BWR/6 fuel 
assemblies are evaluated to demonstrate their uacy for sustain- 
ing combined peak loadings from the Safe Shutdown Earthquake 
and Loss-of-Coolant Accident events at rated operating eee 
tures. This report presents the methods for 
accelerations, seismic | and blowdown loadings, as wi as 
the detailed evaluations of the fuel assembly structural integrity. 


(NUREG—0047-5) Evaluation of pressure drop 
area changes during blowdown. Quarterly progress report, April 1, 
1976—June “ = (Cincinnati Univ., Ohio Shio (USA). 1976. 33p. 


pt expansion i 
two ‘ypical runs are included. Additional progress was made i 
which were to be used in analyz- 


extrapolating by means of a self-consistent estimation of the 
enthalpy of vaporization. 


Transient pressure drops across abrupt area changes are being 
determined in a series of blowdown experiments. These tests are 
being conducted with Freon 113 as the test fluid in a well instru- 
mented the test runs were 
ing this data but funding of this analytical effort has been suspended. 
29824 (NUREG—0177} Method for the determination of the 
equation of state of advances fuels based on the properties of normal 
fluids. Hecht, M.J.; Catton, I.; Kastenberg, W.E. (California Univ., 
Los — (USA)). Dec 1976. 102p. Dep. NTIS $5.50. 
esis. 

An equation of state based on the properties of normal fluids, 
the law of rectilinear averages, and the second law of thermodynam- 
ics can be derived for advanced LMFBR fuels on the basis of the 
vapor pressure, enthalpy of vaporization, change in heat capacity 
upon vaporization, and liquid density at the melting point. The 
method consists of estimating an equation of state by means of the 
law of rectilinear averages and the second law of thermodynamics, 

2001) Assessment of Clinch River Breeder Reac- 
Program and Safety Systems. Sullivan, B.D.; 
Carson, W.E.; Keller, R.D. (NUS Corp., Rock- 

Dec 1976. 283p. Dep. NTIS $9.25. 
of the Clinch River Breeder Reactor (CRBR) 
system (RSS) and the shutdown heat removal 
system (SHRS) has been reviewed by NUS Corporation in support 
of the NRC staff. The RSS and the SHRS were evaluated to assess 
redundancy, independence, and diversity inherent to 
of the system designs. The RSS and the SHRS designs were 
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also evaluated to identify areas where existing light water reactor 
(LWR) experience is not directly applicable and to identify areas 
where new technological developments are required. The SHRS 
reliability analysis submitted by the applicant was based on simplistic 
or unsophisticated analysis techniques which did not adequately 
reflect significant system interfaces. A reference SHRS reliability 

r subsequent reliability analyses as the SHRS design 
The baseline model can be used to 
evaluate system interfaces, component failure rates, SHRS sensitivity 
to common mode failures, system test philosophy, and the reliability 
of operator action. 


29826 (ORNL—5246) High flux isotope reactor accident analy- 
sis. Sims, T.M.; Stone, R.S. (eds.). (Oak Ridge National Lab. Tenn. 
= Feb 1977. Contract W-7405-ENG-26. 10p. Dep. NTIS 


In 1968 the ion chambers in the HFIR safety system were 
repositioned (moved further from the core) in order to extend 
chamber lifetime and increase system — In 1973 new flux 
signal conditioners were installed to replace obsolete components. 
As a result of these two modifications, system has become more 
sensitive to noise. Efforts to eliminate the noise at the source met 
with little or no success. Remedial changes are described and evalu- 
ated. Specifically, these changes include placing f feedback smoothing 
capacitors in the ion chamber flux amplifiers and removing the rate 
trip in Modes 2 and 3. It is the purpose of the supplement to update 
the original safety analysis document, to describe the changes, and to 
provide a summary of the performed analyses which show that the 
safety implications of the changes are acceptable. These changes fall 
within the scope of the original safety analysis document and the 
—— substantiates that the changes described do not involve a 


29827 Se Quarterly progress report on 
blowdown heat transfer separate effects program, July 

1976. Thomas, D.G.; Baucum, W.E.; Jallouk, P.A. (Oak aoe 
National Lab., Tenn. (USA)). 10 Jan 1977. Contract W-7405-EN' 
26; NRC-INA-40-551-75; s;NRC-INA-40-552-75. 96p. Dep. NTIS 


is summarized in the areas of program ing and 


Test Facility 
test data, THTF instrumentation, and 


29828 (ORNL/NUREG/TM—462) Quarterly progress report on 
the zirconium metal-water oxidation kinetics program sponsored by 
the NRC Division of Reactor Safety Research for July 
1976. Cathcart, J.V. (Oak Ridge National Lab., Tenn. (USA)). 27 
Oct 1976. Contract W-7405-ENG-26;NRC-INA-40-551-75; NRC- 
INA-40-552-75. 39p. Dep. NTIS $4.00. 

Individual confidence limits were calculated for the pre- 
exponential and activation energy terms in the analytical expressions 
for the various parabolic rate constants previously reported for the 
oxidation of Zircaloy-4. Joint confidence intervals for the rate con- 
stants themselves were also determined. Additions of 10 "= 
Nez, 10 mol percent O2, or 5 mol percent Hz to steam and small 
variations in alloy composition were shown to have only minor 


IMTRAN tended to overpredict alpha 


Research programs 

. Fee, G.G. (comp.). (Oak Rid 

Tenn. (USA)). 6 Dec 1976. Contract W-7405-E GQENRCINA, 
40-551-75;NRC-INA-40-552-75. 27p. Dep. NTIS $4.00. 

Brief summaries are presented for the following safety-related 

studies: heavy section steel technology, fission 


assessment. 
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Pag SA of Mechanical Engineering). Oct 1975. 
106p. Us Suies Guiyy 


The results of an investigation of transient critical heat flux 
during flow reversals are reported. Some c of a pressui- 
ized water nuclear reactor were simulated by a test section consist- 
ing of an 8 ft. by .435 inch vertical tube communicating between two 
plena. Freon 113 at about 200 psia was used as the working fluid to 
simulate high pressure water. The time and location of CHF be- 
tween flow reversals was established experimentally. In a 
ome. a steady-state CHF correlation, established originally by 

wring for water and adapted for Freon 113 using the method of 
os was verified. Several CHF and non-CHF runs have been 
made involving flow reversals or flow stoppage. They are complete- 
p fe rted so that they may be used to test a computer code bei 
to predict when and where CHF is expected to occur. 
(GRA) 
to fault-tree 


29831 (PB—260765) A computer-oriented approach 
construction. No. 1, Chu, B.B. (California Univ., Los 


Topical report 
Angeles (USA). School of Engineering and Applied Science). Nov 
1976. 278p. NTIS. 

Fault Tree Analysis is one of the major tools for the safety 
and reliability analysis of large systems. A methodology for system- 
atically constructing fault trees for general complex systems is 
duvdiiged and applied, via the computer program CAT, to several 
systems. First, a means of representing component behavior by 
decision tables is presented. In order to use these tables, a procedure 
for constructing and editing fault trees, either manually or by com- 
puter, is described. In order to verify the methodology the computer 

two systems. 


29832 (RISO-M—1826) Common mode and coupled failure. 
Taylor, J.R. (Research Establishment Risoe, Roskilde (Denmark)). 
Oct 1975. 60p. NTIS (US Sales Only). 

Based on examples and data from Abnormal Occurence Re- 
ports for nuclear reactors, a classification of common mode or 
coupled failures is given, and some simple statistical models are 
investigated. 


National Board for Nuclear Radiation Protection for 
Dec 1976. (In German). 

From Final conference of the Ministry of Health of the USSR 
and the National Board for Nuclear Safety and Radiation Protection 
pe the GDR on scientific-technical cooperation in radiation protec- 

tion in the 1973-1975; Berlin, German Democratic Republic 
(18 Nov 1975). 

In Final conference of the Ministry of Health of the USSR 
and the National Board for Nuclear Safety and Radiation Protection 
of the GDR on scientific-technical cooperation in radiation protec- 
tion in the period 1973- 1975. 

The necessity of conducting practice exercises under simulat- 
ed accident conditions is explained. Basing on statutory provisions 
and the experience gained in emergency planning by the SAAS, 

its are set up contents, organization, frequen- 
cy, and reporting of such emergency training exercises. 


conditions at research reactors and of the state of health of staff. 
Moiseytsev, P.I.; Denisova, E.A.; Sizikova N.V. (Akademiya Medit- 
sinskikh Nauk SSSR, Moscow. _ Inst. Gigleny Truda i 
Professional’nykh Zabolevanij). Dec 1976. (In Russian). 

From Final conference of the Ministry of Health of the USSR 
and the National Board for Nuclear Safety and Radiation Protection 
of the GDR on scientific-technical cooperation in radiation protec- 
tion in the 1973-1975; Berlin, German Democratic Republic 
(18 Nov 1975). 

In Final conference of the Ministry of Health of the USSR 
and the National Board for Nuclear Safety and Radiation Protection 
of the GDR on scientific-technical cooperation in radiation protec- 
tion in the period 1973-1975 . 

Results are reported from a 10-year study aimed at assessing 
the working conditions at experimental nuclear reactors (such as 
IRT-2000, -S, WWR-K, WWR-M, and IBR) and zero power 
reactors (critical arrangements) as well as the health state of staff. 
Altogether, 1,216 occupationally exposed personnel and a control 
group of 376 individuals were examinated. The working conditions 

at the reactors proved to be satisfactory. Negative health effects 


29835 (SAND—76-0534) Influence of plume rise on the conse- 
of radioactive material releases. Russo, A.J.; Wayland, J.R.; 
Ritchie, L-T. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1977. 
Contract at fit 25p. Dep. NTIS $3.50. 
Estimates of health consequences resulting from a postulated 
nuclear reactor accident can be strongly dependent on the buoyant 
rise of the plume of released radioacti 


ive material. The sensitivity of 


administration, tWO-pnhase HOW Instrumentation studies, rOrced COn- 
vection Test Facili operation, bundle hydraulics, Ther- 
——. analysis of THTF 
undle component and fuel 
rod simulator procurement and development. (DG) 
effects on the oxidation rate of Zircaloy. The computer code, 
SIMTRAN, was verified for isothermal oxidation, and bot the 
SIMTRAN and BILDS codes were found to predict oxide layer 
thickness to within 5 to 10 t in most transient temperature 
tests. BILDS gave similarly 
stabilized alpha layer, while 
layer thicknesses because of 
beta region. The “anomalous” oxidation behavior observed in hypo- 
thetical, two-peak LOCA's is discussed, and a mechanism for the 
phenomenon is proposed. 
29829 (ORNL/NUREG/TM—76) Monthly highlights for 
gamma energy release, LOCA release LWR 
burst tests, Nuclear Safety Information Center, PWR blowdown 
heat transfer-separate effects, Zircaloy fuel cladding collapse studies, 
zirconium metal-water oxidation kinetics, aerosol release and trans- 
29830 (PB—253629) Transient critical heat flux during flow 
reversal. Price, F.A.; Griffith, P. (Massachusetts Inst. of Tech., 
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the consequences of a postulated accident to two different plume rise 
models has been investigated. The results of these investigations are 
the =. of this report. One of the models includes the effects of 

emission angle, momentum, and radioactive heating of the released 
material. The difference in the consequence estimates from the two 
models can exceed an order of magnitude under some conditions, but 
in general the results are similar. 


29836 (SAND—76-0535) Probabilistic analysis 
Annual report for FY 1976. Steck, G.P.; Iman, R.L.; Dahlgren, D.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1976. Contract 
E(29-1)-789. 85p. Dep. NTIS $5.00. 

The purpose of this program is to develop and recommend 
Statistical methods applicable for estimating the probability distribu- 
tion of the Peak Clad Temperature (PCT) for a postulated Loss of 
Coolant Accident (LOCA). The wee during FY76 was 
as follows: (1) Derivation of the distribution using the Re- 
sponse Surface (RS) technique for the blowdown portion of a 
LOCA assuming seven variables and a sparse nodalization RELAP 
model. (2) Demonstration of some important properties of the Monte 
Carlo (MC) and Linear Error Propagation (LEP) methods and of 
the potential sensitivity of the PCT distribution to input distribution 
assumptions. (3) a of improvements in the Response 
Surface technique. he oe describes the work performed from 
July 1975 through ‘June 1976 


29837 (SAND—76-5955) Acoustic diagnostic techniques for 
post-accident heat removal experiments. Sutherland, H.J.; Carlson, 
G.A.; Kent, L.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
Contract np 13 sae (CONF-761068—1). Dep. NTIS $3.50. 

From lear Society conf Mlli- 
nois, United Poa SOF A America (USA) ee Oct 1976). 

Two acoustic i which have applications to reactor 
safety studies are described here. Both techniques are adaptations of 
the pulse-echo ultrasonic method. The first technique uses acoustic 
waves to measure temperature. It will be used to monitor the 

or ed of UO2 from 2000°K to above the UO2 melting point 
G1 The second technique uses acoustic waves to measure 
concrete interface by a plasma jet. 


29838 (SRD-R—41, pp vp, Paper SNI 3/19) Probabilistic 
aspect in PWR overpressure protect.on analysis. Amesz, J. (Commis- 
sion of the European Communities, Ispra (Italy). Joint Nuclear 
rom meeting on 

techniques to nuclear plant; Ape Apr 

EA. Wigshaw Lane, Culcheth, Warrington, WAS 4NE 
U.K.A.E.A., Wigshaw Lane, heth, Warrington, WA3 4NE, 


ound, the developmen application of 
meeting on t and 
plant. 

The analysis of the safety of the p circuit of a PWR 
over-pressure probability relation: c of the situations 
serving as a basis for the mechanical design of the equipment; 
demonstration of the rarity of loads on safety valves in order to 
of the control and protection 
regard to protection against overpressure; demonstration of the 
rarity of situations leading to large overpressures in order to justify 
the dimensions of the safety valves. The aim of the investigation is to 
determine this relation. Certain control aspects are first discussed 
and physical phenomena are then described which form the in of 
overpressures while demonstrating the assumptions made. Finally 
the method of probabilistic analysis used is 
applied. This method is based on the analysis of the states of the 
syniems by an AND-OR tree and on the investigation of critica 
assemblies, (CUT-SET). 


assessment of main steam 
a BWR. Andersson, B.; Larsson, Bh A. (ASEA. 
Vaesteraas (Sweden). Jan 1975. 
rom Specialist meeting on development and 

techniques to plant; Liverpool, 

Available from Reliability Directorate, 
U.K.A.E.A., Wigshaw ay Warrington, WA3 4NE, 
price Pound15.00. 

In Specialist meeting on the development and application of 
reliability techniques to plant. 

A ae is demonstrated which is used in a probabilis- 
tic risk assessment of main steam line break outside the containment 


Apt 


vessel. An attempt is made to estimate in a systematic manner the 
consequences and probabilities of the primary event with respect to 
different operations of the engineered safety systems. By using this 
methodology the most probable consequences of a given accident 
are predicted to arrive at a realistic view of the risk distribution. The 


spectrum of probable is shown The study 


of the given it are combined with the 

its occurrence. This approach, give « good understanding f the 
distribution of the of the analysis is 
culations and results are based on 
reliability theory and data available in literature. 


29840 SRD-R—41, SNI 3/9) 


T.H. 1975. 
rom Specialist meeting on the development and ee Aw 

of seat techniques to nuclear plant; Liverpool, (8 
Available from Saf and Reliability Directorate, 
UKAEA., Baal Lane, Warrington, WA3 4NE, 


"Available from Safety and 


compared to other risks to which man is of 


ERA VOL. 2, NO. 12 
consist mainly of the core spray system, the reactor containment 
the reactor ventilation and filter The conse- 

In Specialist meeting on the development and application of 
reliability techniques to nuclear plant. 

A methodical and thorough procedure for evaluation of 

system vulnerability to common-mode failures is presented. This 
procedure was developed for use in nuclear reactor safety systems 
and has been applied specifically to reactor pn The method 
offers a qualitative assessment of a system whereby weak points can 
be identified and the resistance to common-mode failure can be 
judged. It takes into account all factors influencing system perfor- 
mance including design, manufacturing, installation, operation, test- 
ing, and maintenance. 
29841 (SRD-R—41, pp vp, Paper SNI 3/30) Assessment of the 
U.K.A.E.A., Wigshaw Lane, Culcheth, Warrington, WA3 4NE, 
price Pound15.00. 

In Specialist meeting on the development and application of 
reliability techniques to nuclear plant. 

The probability of an accidental aircraft crash on a power 
station not situated near a commercial airport is assessed. Three 
major points in the general analysis of the problem are developed: 
analysis of accidents as a function of the phase of the flight and in 
particular during a flight in transit and examination of aircraft crash 
conditions to determine the — of impact on the reactor building 
for —- determination of the apparent surface of buildin; ngs 
allowing for several parameters: geometry of the building and of 
aircraft, geography of the site, relative — of the buildings; 
assessment of air traffic above the region for the year under consid- 
investigation of the problem for commercial aviation on the one 
hand (regular or —— flights, international or internal) and for 
general aviation on other hand. The analysis is determined for 
pd ogee 1980 - 2000 so that it will be necessary to extrapolate some 
of ; parameters (development of air traffic, safety of transport, 
etc). 

29842 (SRD-R—41, pp vp, Paper SNI 3/11) Analysis of public 

safety risks associated with uncontained fission product release from A 

1000 MWe nuclear power plant. Paddleford, D.F. (Westinghouse 

Electric 7 Pittsburgh, Pa. (USA). Nuclear Energy Systems 

| aed Specialist ing on the development and application 
rom meeting on ve t icati 

aad techniques to nuclear plant; Liverpool, Uk @ Apr 

Available from Safety and Reliability Directorate, 
U.K.A.E.A., Wigshaw Lane, Culcheth, Warrington, WA3 4NE, 
In the devel lication of 

iali ing, on lopment and application o 
reliability techniques to nuc plant. 

Consequences more severe than those analyzed in Safety 
Analysis Reports and Environmental Reports can theoretically 
occur if safety systems are assumed to completely fail following an 
incident. Results of studies to assess the fatality consequence of 
limiting fission product releases from such incredible combination of 
circumstances are summarized. The possible sequences from a loss of 
coolant accident are considered and evaluated as to likelihood, 


activities which the public accepts. 
29843 (SRD-R—41, pp vp, Paper SNI 3/16) Reliability of a low 


From Specialist meeting on the de pin 


Reliabili Di 
Warrington, WA3 4NE, 


ion of the contribution made by each particular failure, to the 
overall failure of the whole system. Two cases are compared: first 


i ‘gy Establishment; issi f 
Communities, Ispra (Italy). Joint Research a Sa 111 
JRC-ISPRA-EE—01/76; -M—141 


W-7405-ENG-48. 37p. Dep. NTIS $4.00. 
Calculations to determine the rate of flow of water coolant 


lacing a straight line ~~ 
equation closely fo! owing the actual pump RPM during a 
trip, modifying flow resistance equations to conform to the 
tions in the LPTR, and replacing various constants with 
applicable to the LPTR. The calculations in this study apply 
reactor scram from conditions at the "safety limit” settings. 


29847 (UCRL—52156) Advisability of seismic scram. 

i G.E.; Wells, J.E.; Lambert, H.E.; Leger-Barter, G.S. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore —_ 30 Jun 
1976. Contract W-7405-ENG-48. 63p. Dep. NTIS $4.50 

The study assesses the value of seismic trip (scram) Thealty 
on commercial nuclear power plants. Five topics were 
addressed: (1) the likelihood that existing instrumentation would trip 
the plant; (2) the consequences of spurious trips; (3) the conse- 
quences of tripping during an earthquake; (4) the advantages of a 
controlled shutdown; and (5) the desirability of continuing oper- 
ation. A comparative risk assessment was made based on evaluation 
of fault trees constructed for plants with and without seismic 


29848 (WCAP—8831) Seismic operability 

of the Nuclear Instrumentation 

S.J.; Coslow, B.J.; Croasdaile, T.R.; Lipc' (Westinghouse 
Electric Corp., Pittsburgh, Pa. USA). Oct 1076 Westinghouse 
Electric Corp., Pittsburgh, PA. 

The report describes the electrical operability seismic demon- 
stration tests formed on the Nuclear Instrumentation System 
power range bistable amplifiers. After applying a multifrequency and 
multiaxis seismic input, as required by IEEE Std 344-1975, it is 
concluded that the bistable amplifier will operate as required. Struc- 
tural failures experienced are due to an overly severe test and are 
discussed and explained in the report. 


29849 eh sel Seismic operability demonstration testing 
of the Westinghouse CID 7100 series process instrumentation system 
bistables. Jarecki, S.J.; Coslow, B.J.; Ellis, A-E.; Miller, R.B. (Wes- 

use Electric Co , Pittsburgh, Pa. (USA). Nuclear Energy 


tingho' 
Systems Div.). Nov 1 6. vp. Westinghouse Electric Corp., 
burgh, PA. 


The report documents the results of the multiple gene. 
biaxial seismic testing of the Westinghouse CID 7100 Series 

Instrumentation System bistables. This test program established and 

demonstrated the om od of this equipment for a Safe Shutdown 

seismic area. The test results 

malfunc- 


29850 (ERDA-tr—261) Contribution to evaluate the safety of 
pressure vessels made from steel and prestressed concrete. 
K. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). ‘Inst. fuer Nukleare Sicherheitsforschun ). May 1975. 
Translation of a German report. 27p. Dep. NTIS 
The probabilistic approach was used to ins certain hypo- 
thetical accidents which so far have been classified as hypothetical 
and therefore have not been considered in the licensing process. The 
safety features of the different types of reactor pressure vessels are 
presented in the report. The tapes of 
ant probabilities are discussed. 


29851 Flood of Crystal River Unit 3 Nuclear Plant. 

Noble, R.M.; Sim B. (Mar Serv, Dames and Moore, Los 

shat Calif). J. + Div., Am. Soc. Civ. Eng.; 101: No. 1, 85- 
Jul 1975). 


To satisfy U.S. Atomic Energy Commission (AEC) safety 
criteria, a required evaluation of the worst site-related flood is 
ormed for the Crystal River Plant, located on the Gulf Coast of 
the probable maximum stillwater flood levels are likely to 
be a result of the probable maximum hurricane. Flood protection 
requirements for the Crystal River Plant are determined by consider- 
ing the most severe combination of probable maximum hurricane 
for the Gulf Coast Region. These parameters are used as 
input to a model of hurricane eS a 
activity in order to determine maximum flood levels at the 
Crystal River Plant. 4 refs. 


29852 Sodium loop for the investigation of 
the fuel/sodium interaction with heated UO,. Deckers, H.; 
Drexler, H.; Lehning, H.; Piel, D.; Reiser, H. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). inst. fuer Material- und Festkoer- 
ae Oct 1975. Translation of KFK—2196. 4lp. Dep. 
Work performed under United States—Euratom Fast Reactor 


Program. 
An out of-pile test facility has been erected for investigation 
of the fuel-sodium interaction place after power excursion. 
This facility allows melting down of up to 7 fuel pins arranged in 
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would be less than 0.03 fatalities per year which is in many orders of y an 
itude less than the risks associated with accidents in other ump 
toa 
pressure emergency a ignoret, J.P. 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Available from Safety and 
U.K.A.E.A., Wigshaw Lane, Culcheth, 
price Pound 15.00. 
In Specialist meeting on the development and application of 
reliability techniques to nuclear plant. 
An investigation is described to assess the probability of 
failure of the ‘low pressure safety injection’ circuit of a PWR when 
triggered during the first phase of the reference accident. Events 
leading to the failure of the system were analysed from plans, systems. It was found that seismic trip systems would have a small 
and_lists_of functions, making use_of complemen and undetermined effect on risk due to nuclear reactor accidents and 
may indeed increase the risk to society from an earthquake. 
the greatest contribution to the overall unreliability of the system 
and the means of reducing this by tests by —— maintenance, 
or by research into those components with the best failure rates. 
29844 (TRG-Report—2909(R/X)) Results of repeat firings of 
high explosive charges in water-filled vessels. Rees, N.J.M.; Tattersall, 
R.B.; Verzelettii, G. (UKAEA Weapons Group, Foulness. Atomic 
_ Research Establishment; UKAEA Reactor Group, Win- 
Dep. NTIS (US Sales Only) $5.50. 
The early approach adopted to study hypothetical whole core 
accidents in fast reactors has been primarily experimental, although 
some support calculations have been done. In recent years the use of 
large-scale computer codes for accident assessment has been consid- 
ered by most fast reactor projects. If the conclusions of such code 
assessments are to be used with confidence to establish the safety of 
reactor systems, then it is essential that they are validated by 
comparison with unambiguous experiments. The European countries 
concerned with fast reactor development are following this ap- 
—_—— and a —— of obtaining well-defined experimental data tions or mechanical failures. 
ior such code validation has been agreed as part of the ongoing 
research program of the Euratom Joint Research Centre (JRC) at 
Ispra. This is being carried out in collaboration with the United 
Kingdom Atomic ewe Authority. The experiments reported form 
the initial stage of an extensive program of COde VAlidation 
(COVA) experiments [1] which are being carried out at AWRE, 
Foulness and AEE, Winfrith within the United Kingdom and at 
JRC, Ispra in Italy. 
29845 (UCID—17363) Natural circulation flow during LPTR 
operation at LSSS operating conditions. Stein, W. (California Univ., 
through the core of the Livermore Pool Type Reactor (LPTR), 
during steady natural circulation flow at a reactor power of 0.15 
MW, 51.7°C pool temperature and pool water height at least 7.2 m 
above tank bottom, are described. In this analysis it is assumed that 
water flows upward through the core with some of the water 
flowing through the piping system that includes the circulation 
pump and heat exchanger and some of the water ae 
les, gaps, etc., in the core and the grid plate enclosure. forces 
considered in determining flow were: friction forces, buoyancy 
forces, entrance and exit loss forces, and fluid accelerational forces. 
29846 (UCID—17364) Calculations of fuel temperature tran- 
sients in the LPTR following a main coolant system pump trip. Stein, 
W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 28 Sep 1976. Contract W-7405-ENG-48. 45p. Dep. NTIS 
$4.00. 
An analysis was made to determine the fuel temperature in 
the Livermore Pool be = Reactor, LPTR, during a transient involv- 
ing a reactor scram following a cooling system pump trip. A 
computer code was obtained for this purpose from the University of 
Virginia. This code was used in preparation of UVAR-18, the SAR 
Manual of the University of Virginia Reactor. This reactor is very 
similar to the LPTR. The code incorporates a form of the reactor 
point kinetics equation with six delayed neutron groups, and stan- 
dard heat transfer equations. The code was modified for use in this 
study. These modifications included rewriting the code in Fortran 
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bundles through direct electric heating in flowing sodium. The 
maximum active UO: length in the fuel pin is 160 mm. The cooling 
and hydraulic conditions in the test section have been chosen similar 
to that in the SNR fuel element, although they are variable. In the 
course of testing 27 measuring values at the maximum are recorded 
in an analog mode on magnetic tape. They are digitized and evaluat- 
ed using the SEDAP program system. 


29853 (EURFNR—1340) Problems of a core-catcher for a gas- 
cooled fast breeder reactor. Dalle Donne, M.; Dorner, S. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neutronen- 
hysik und Reaktortechnik). Nov 1975. Translation of KFK—2246. 

. NTIS $4.00. 

ork performed under United States—Euratom Fast Reactor 
Program. 

ing from the conditions in a gas-cooled fast breeder after 

a mama accident involving melting of the core, the possible 
ways of cooling the core melt are discussed. If the melt is left free, 
ie., the heat is allowed to radiate upwards, cooling of the remaining 
internal reactor fittings must be provided in addition to intensive 
cooling for the base. The cooling of the melt by vaporizing and 
condensing molten salts is found to be effective and capable of 
development. Further work is necessary. Since the possibility of 
intrusion of water into the reactor cave after an accident involving 
melting of the core cannot be excluded, particular attention must be 
paid to water as a coolant. Initial studies show that the danger from 
dissociation of water by helium, which acts as an i 
medium, is less than had been thought. A procedure involving water 
cooling also requires more detailed studies, including experiments. 
For a gas breeder with cooling by dinitrogen tetroxide it will not be 
possible to use water as a coolant for the core melt. In this case 
cooling with molten salts would appear a more promising approach. 


29854 Protection of large capacity nuclear turbo-generator sets 
and of their auxiliary equipment. Jacquin, M.; Missimilly, J. Rev. Gen. 
Electr.; 85: No. 7-8, 586-590(1976). (In French). 

The basic characteristics of protection relays: operating reli- 
ability, precision and stability, technology involved to meet these 
requirements are reviewed. The first criterion is then examined from 
the point of view of reliability, of the actual organization of protec- 
tion and of the maintenance ability. After briefly discussing the 
aspects of precision and stability, the ——— involved is consid- 
ered and, in conclusion, several examples of 
oped are cited 
29855 Accident hazards of nuclear power plants. Webb, R.E. 
Amherst, MA; University of Massachusetts Press (1976). 23 

Nuclear power plant safety questions are examined for both 
the concerned citizen and the nuclear reactor expert. The author 
describes the three major type of reactors being used and developed 
in the United States, including the Liquid Metal Fast Breeder, and 
the accident hazards they present. He explains the uncertainties in 
theoretical predictions about the potential and probability of acci- 
dents and then explores the most severe accidents possible and their 
potential consequences. He argues not only that the theoretical 
explorations of the nuclear community have been i uate, but 
also that the theories developed as the basis for granting licenses to 
build and operate nuclear plants have not been verified ex ental- 
ly. Finally, he raises a constitutional question of ’ Should 
Decide” weather nuclear power plants are safe and presents a 
supporting legal analysis. Included is a critical evaluation of the 
Atomic Energy Commission’s study of reactor safety (Rasmussen 
Report), as well as other major reports. A description of some 


29856 Fault tree analysis: concepts and techniques. Fussell, J.B. 
(Aerojet Nuclear Co., Idaho Falls, ID). pp 417-431 of In Pressure 
vessels and pipin ig: design and analysis. IV. Waite, H.H. (ed.). New 
York; American iety of Mechanical Engineers (1976). 

Concepts and techniques of fault tree analysis have been 
developed over the past decade and now predictions from this type 
analysis are ——— considerations in the design of many systems 
such as aircr: ships and their electronic systems, missiles, and 
nuclear reactor systems. Routine, hardware-oriented fault tree con- 
struction can be automated; however, considerable effort is needed 
in this area to get the methodology into production status. When this 
status is achieved, the entire analysis of hardware systems will be 
automated except for the system definition step. Automated analysis 
is not undesirable; to the contrary, when verified on adequately 
complex systems, automated analysis could well become a routine 
analysis. It could also provide an excellent start for a more in-depth 
fault tree analysis that includes environmental effects, common mode 
failure, and human errors. The automated analysis is extremely fast 
and frees the analyst from the routine hardware-oriented fault tree 
construction, as well as eliminates logic errors and errors of over- 
sight in this part of the analysis. Automated analysis then affords the 
analyst a powerful tool to allow his prime efforts to be devoted to 
unearthing more subtle aspects of the modes of failure of the system. 


static relays devel-— 
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29857 Overview of reactor safety study, 
(Nuclear Regulatory Commission, a 408-445 of 
In Energy and the environment cost-ben t analysis. R.A. 


gs of ener, 7 environment - cost 
benefit analysis; Atlanta, Georgia, USA (23 jun 1975). 
See CONF-750697— 


Results from the draft of the Reactor Safety Study, 
WASH-1400, “An Assessment of Accident Risks in U.S. - 
cial Nuclear Power Plants,” and some of the insights gained from 
that work are presented using thirty-seven figures and numerous 
statistics from study. The’: study has been * in 
the public sector for comment prior to preparation of the final 
report. (PCS) 


29858 (NP-tr—1958) Evaluation of WASH 1400 relative to the 
balances in the German core 


safety: 
A.G., Erlangen (Germany, F.R.). Reaktortechnik). Jun 1976. Trans- 
lation of of German report RE 23/016/76. 86p. Battelle Columbus 


ceslysis of PWR and BWR reactor safety is ited con- 
cerning characteristic accident phases, emergency cooling systems of 
perature buildup in the contain- 
ment v 


29859 Reactor core melt containment receptacle. Rau, P.; Hunt, 
K. (to Siemens Aktiengesellschaft). US a 4,003,785. 18 Jan 
1977. Priority date 19 Apr 1973, German, F ederal Republic of (F.R. 
6p. 

A reactor ¢ sre melt containment receptacle is described for 
use beneath a reactor core so that if the core overheats and melts and 
falls, the resulting core melt is contained by the receptacle, the latter 
having a bottom wall and an upstanding side wall, the latter being 
high enough so that the melt forms a melt level below its top. These 
walls are water-cooled to cool a melt in contact therewith. In 
addition, the receptacle has water-cooled elements extending up- 
wardly from the bottom wall to above the melt level and awend 
from the side wall. In this way heat is removed from the core melt 
both internally within the melt as well as via the ep sae bottom 
and side walls. The water-cooled elements extending above the melt 
level absorb the heat radiated from the top surface of the melt, 

ids connected to the tops of the elements. features are 
included. 8 Claims, 5 Drawing Figures. 


29860 FX2-POOL: a two-dimensional coupled 
and neutronic computer model for hypothetical core 
disruptive accident analysis. Abramson, P.B. (Argonne National 
Lab., IL). Nucl. Sci. Eng.; 62: No. 2, 195-214(Feb 197 
Subroutine POOL was developed for the study of h 
for use as a subroutine in the FX-2 Neutronics Code. 
combination permits soauing studies of the total neutronic/ 
hydrodynamic interactions and orming phenomeno- 
ranging from the 


and concurrent local and (3) hydrodyna- 
i i avier-Stokes equations in a Euler- 
ian formulation. Sample results are shown for boil-up of an initially 
quiscen it dense pool of fuel and steel. Subroutine IL was modi- 
by removing the free surface portion of the calculation and the 
associated ex ion of the Eulerian Grid. The combined code, 
known as POOL, was used to perform os Se eee 
tos for two comparison cases fora [000-MW 
Good agreement is shown between FX2 
two h ical situations, indicating the hydrodynamic 
assumptions made in POOL are accurate 
enough for prompt burst analysis and compare well with the 


high ramp disassembly calculations, performed in the past by the 
Lagrangian code VENUS, to the study of recriticality in boiling 
pools of fuel and steel. POOL specifically includes, in at least 
parametric fashion, the following phenomena: (1) intra- and inter- 
element heat transfer by diffusion, convection, and radiation for both 
fuel and steel inside the | and at the - | local 
ACCIDENT LIABILITY 
29861 To consider whether financial risk to utilities under the 
Price—Anderson system should be increased. Hearing before the Joint 
Committee on Atomic Energy, Congress of the United States, Ninety- 
Fourth Congress, Second Session, March 3, 1976. Washington, DC; 
Joint Committee on Atomic mee (1976). 247p. GPO $2.25. 

A transcript is presented of a hearing held on March 3, 1976, 
to consider whether utilities having licenses to operate nuclear 
a plants should accept a greater share of the risk of public 
jability in the event of a nuclear accident than imposed by the 
Price—Anderson Act as amended on Dec. 31, 1975, by Public Law 
94-197. (DG) 
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REFER ALSO TO CITATION(S) 29936, 29980 


Storing electrical energy scale. Gardner, G.C.; 
A.B.; Moffitt, R.D.; Wright, J 1K 


(Cent Electr 
Board Res Lab). Energy Dig. ( London) ; 4: No. 3, 38-45(Jun 1975). 


MAGNETIC 
REFER ALSO TO CITATION(S) 30479, 31615 


29863 pp 102) Discharge of a Kocher, 
transfer system. A Sa 


H.; Maurer, W. (Kernforsch 
rom 9. symposium on fusion technology; Garmisch-Parten- 
taeda FR R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


29864 Development and tests of 
storage systems components. Boenig, H.J.; 
tiers of power technology conference. 
State (1976). 
rom Frontiers of power technology conference; Stillwater, 

OK, USA (27 Oct 1976). 

This paper describes saya in designing 
supercond 
possible candidates for high current 

been selected. A test circuit ae or economically and 


magnetic 
pp 16.13 of In Fron- 
K; Oklahoma 


iggered twelve-pulse converter. The as 


asymmetrically tri 
ly triggered bridge shows the lower reactive power ———_ but 


a more distorted line current. Future converter tests and studies will 
be required to clearly identify the better circuit. A converter opti- 
study will include an es of costs for harmonic 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 29981 


systems. Semiannual technical 


pressed air storage power 
Giramonti, A.J. (United Techno Research Center, oad 


logies 
. (USA)). Dec 1975. Contract NSF-AER74-0024: 


Brothers, Ltd.). US Patent 3,988,897. 2 Nov 1976. Priority date 16 
Sep 1974, Switzerland. 8 

The output of at feast the lowest turbocompressor is 
connected via the intermediate cooler of the compressor group to 
the input of the turbocompressor and a throttling means is placed in 
the conduit between the compressor output and cooler. The loop 
of the output to the input is effected to Ge 
idling power of the compressor group. Charging of the compressed 
air is by a check valve until the pressure 
of the is exceeded in the compressor group. 


7 ge storage system. Herberg, G.M. US Patent 
3,996,741. 14 Dec 1976. Filed date 5 Jun 1975. 4p. 

A system and apparatus for the storage of energy generated 
by natural elements are described. Energy from natural elements 
such as from the sun, wind, tide, waves, and the like, is converted 
into potential rae & Se See of air under pressure which is 
stored in a large, subterranean cell. Machines of known types such as 
windmills are driven by natural elements to operate air compressors. 
Air compressors pump the air under pressure to the storage cell. Air 
entering the storage cell displaces water from the cell which returns 
to a water reservoir as an ocean or a lake. Water locks the air in the 
storage cell. The stored compressed air is available upon demand to 
perform a work function as driving an air turbine to operate an 
electric generator. 


PUMPED HYDRO 


29868 Role of pumped storage plants in the event of a system 
Glanc, Z. Energetyka; 30: No. 11, 1976). (In 


wi its in is presen some 
calculations are given. 


in 


FLYWHEELS 


29869 (UCRL—S52169) god design of anisotropic (fiber-rein- 
forced) ; Wu, E.M. + 


tions are shown to favor the case where there is 
equal reinforcement in the radial and circumferential directions. 
Com: are made between the present solid-wheel-type design 
and the ring design and also between candidate materials. 


29870 Coiled flywheel assembly. Lenz, J. (to Havir Manufactur- 
ing Co.). US Patent 3,988,947. 2 Nov 1976. Filed date 9 Jun 1975. 4p. 

A flywheel for use with tools such as punch presses and the 
like includes a substantially flat mounting ae with means for 
mounting the plate to the machine. The flat plate is provided with a 
dimension for attachment by 
welding or the 


THERMAL 
REFER ALSO TO CITATION(S) 29218, 29222, 29389, 30084 


29871 Energy storage cell. Engelbrecht, H.; Muth, H. (to Ber- 
trams (H.) AG). German(FRG) Patent 2,345,244/A/. 27 Mar 1975. 


1 fig. Available from Dt. Patentamt, Muenchen (FRG). 
The invention concerns an electric energy storage cell for 


Reversible mechanical-thermal energy cell. England, W.C. 

us Ps Patent 3,988,905. 2 Nov 1976. Filed date date 24 Sep 1975. 10p. 
A reversible mec! thermal energy cell is described 

cong reversible intake and exhaust passages respectively lead- 

=” from reversible rotatably connected rotary intake and 

volumetric ly vanishing displacement devices of 

volumetric Ghplocements flowably connected by a revers- 

communication with a thermal energy reservoir for containing 


developed and built to study the electrical characteristics of the 

tract W-7405-ENG-48. 16p. Dep. NTIS $3.50. 

An analysis is given of the kinetic energy storage capacity of 

anisotropic flywheels. Using a uniform strain failure criteria, the 

control system optimal shapes of flywheels are determined as a function of the 

between the char, degree of anisotropy. Within this spectrum of shapes, practical 

half. This makes 

zation. 

(R—75-952161-2). NTIS. 

See also PB—259281. 
This program involves a comprehensive eval 

technical and economic feasibility of providing low 

tion peaking power from a modified gas turbine 

storage power system. In this power system concept 

peak power would be used to compress air which wo S| in 

acu underground hardrock caverns. During subsequent peak-load 

periods the compressed air would be withdrawn from storage, mixed 

with fuel, burned, and expanded through a turbine to generate peak eee 

power. This 18-month preliminary feasibility evaluation program 

consists of three principal technical Fe wo Phase I deals with 

geological surveys of the populous Northeast and North Central 

regions of the U.S. to identify prospective areas suitable for air 

storage caverns; Phase 2 involves conceptual system —_ studies 

= 6 to an assessment of the technical, economic, environ- 

mental feasibility of the power system; Phase 3 consists of specific 

application studies for electric utilities to identify the potential 

benefit of air storage systems to the ultimate user. This semiannual 

report covers progress made during the first six months of the 

program. Preliminary results are a for the geological sur- 

veys being conducted for Phase I and for the conceptual system 

design studies being conducted for Phase 2. 

29866 Apparatus for storing and re-utilizing electrical energy 

produced in an electric power-supply network. Strub, R. (to Sulzer 
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matter subject to thermal change; and a compressible-expandible 
fluid reversibly traversing from said intake to said exhaust passage 
via said volumetric displacements and said conduit, said fluid subject 
to volumetric, pressure and thermal change in said conduit. Applica- 
ble in a range including thermal energy storage and retrieval, heat- 
ing, cooling, cooking, refrigerating, and of fixed installation or 
portable. 


29873 Method and plants for producing, storing, modulating and 
. Denis, L.H.D.; Bedue, A.J. H. (to Compagnie 
Francaise d'Etudes et de Construction "Technip’). US Patent 
3,996,749. 14 Dec 1976. Priority date 7 May 1974, France. 10p. 
A method of producing, storing, modulating and distributing 
energy is described. The method consists of storing in tanks of large 
capacities hot water excesses produced at least during some wor 
periods by thermal and nuclear electric power generating plants 
using these hot water excesses according to the needs with the 
assistance of a hot water injection, recovery equipment, pipelines 
and facility means. 


29874 Heat energy reservoir using solid removal and gravitation 
in a molten-solid salt bath. Chubb, T.A. US Patent 3,997,001. 
14 Dec 1976. Filed date 17 Apr 1975. 4p. 

A reservoir of salt eutectic which includes a plurality of heat 
pipes in the bottom through which a hot gas passes, and pipes near 
the top through which water passes and is converted to steam is 
described. Means is provided for scraping the salt from the pipes so 
that the pipes will give off sufficient heat. 


heat retention materials kept at atmospheric pressure. Cahn, R.O 
Nicholson, E.W. US Patent 3,998,695. 21 Dec 1976. Filed date 16 
Dec 1974. 8p. 

The power output from a nuclear power plant or fossil fuel 
power plant operating under constant reactor (or Famnace) and boiler 
conditions is varied by increasing the turbine extraction steam during 
low power demand periods for the purpose of using the steam to 
heat a low vapor pressure organic material and storing such low 
vapor pressure organic material under atmospheric pressure at high 
temperature. During periods of high power Send, the extraction 
rate from the steam turbine is decreased or even discontinued and 
the stored hot low vapor pressure organic material is used for boiler 
feed water preheat and interstage steam reheat. 


CHEMICAL 
REFER ALSO TO CITATION(S) 29059 


BATTERIES 
REFER ALSO TO CITATION(S) 30291 


29876 Lithium batteries. Vol. I. 1964— 
1974 (citations from the NTIS data base). Report for 1964—1974. 
Smith, M.F. (National Technical Information Service; Springfield, 
Va. (USA)). Jul 1976. 180p. NTIS (US Sales Only). 

See also NTIS/PS-76/0544. 

Topics include the development, fabrication, chemistry, and 
testing of lithium reserve, high energy, thermal, and storage batter- 
ies. Research covers component fabrication, organic electrolytes, 
molten salt electrolytes, electrochemistry, and corrosion. Batteries 
designed for electric vehicles, forklift trucks, transceivers and elec- 
tric utility off-peak energy storage are included. (This updated 
bibliography contains 175 abstracts, none of which are new entries 
to the previous edition.) (GRA) 


29877 (NTIS/PS—76/0543) Lithium batteries. Vol. II. 1975— 
May 1976 (citations from the NTIS data base). Report for 1975—May 
1976. Smith, M.F. (National Technical Information Service, Spring- 
field, Va. (USA)). Jul 1976. 79p. NTIS (US Sales Only). 

Supersedes NTIS/PS—75/471. See also NTIS/PS—76/0544. 

Federally- funded research on design, development, compo- 
nents, testing, corrosion, electrolytes, sealing and hazards of lithium 
cells:are presented. Batteries studied include lithium organic cells, 
lithium—sulfur cells, lithium—thiony] chloride cells, lithium—chlo- 
rine cells, lithium—water cells, and lithium—water—air cells. Appli- 
cations cover use in spacecraft, electric vehicles, off peak ener, 
storage and forklift trucks. (This updated bibliography contains 74 
abstracts, 51 of which are new entries to the previous edition.) See 
CORA ieee Lithium Batteries. Vol. 1. 1964—1974. 


= (NTIS/PS—76/0544) Lithium batteries (citations from 

the Engineering Index data base). Report for 1970—May 1976. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Jul 1976. 120p. NTIS (US Sales Only). 
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See also NTIS/PS—76/0542, NTIS/PS—76/0543. 

Studies on design, development, components, corrosion and 
hazards are included in this compilation of worldwide research. 
Lithium batteries with sulfides, chlorine, thionyl chloride, or; —— 
and water are — of li 
cells in pacemakers, electric vehicles off-peak energy 
storage is discussed. (Contains 115 abstracts) (GRA) 


29879 (NTIS/PS—76/0549) Lead batteries (citations from the 
NTIS data base). Report for 1964—May 1976. Smith, M.F. (National 
Technical Information a Springfield, Va. (USA)). Jul 1976. 
79p. NTIS (US Sales Only) 

Supersedes NTIS, 75/472. See also eee 

The design, development, fabrication, chemistry, and a 
of lead batteries are cited in this compilation of Federally- 
research. Specific applications for spacecraft, consumer applications, 
and electric vehicles are covered. Studies on lead recovery from 
battery scrap are also included. (This updated bibliography contains 
ich 12 of which are new entries to the previous edition.) 


29880 (NTIS/PS—76/0550) Lead batteries (citations from the 
Index data base). Report for 1970—May 1976. Smith, 

F. (National Technical Information Service, Springfield, Va. 

USA), J Jul 1976. 183p. NTIS (US Sales Only). 
See also NTIS/PS—76/0549. 

Worldwide research on lead battery components, charging, 
corrosion and testing is cited. The majority of studies concern 
—— use in electric vehicles. Studies on lead recovery > ion 

battery and air pollution at battery factories are also included. 
(Contains 178 abstracts) (GRA) 


29881 (NTIS/PS—76/0941) Magnesium batteries (citations 
from the NTIS data base). Report for 1964—Sep 1976. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1976. 118p. NTIS, PC NO1/MF N01. 

See also NTIS/PS—76/0942. 

Studies on seawater batteries, dry tape batteries, bat- 
development, electrochemistry, components, reliability, and testing 
are covered in this compilation of Federally-funded research. (Con- 
tains 113 abstracts) (GRA) 


29882 ee Magnesium batteries (citations 
from the Engineering Index data base). Report for 1970—Sep 1976. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. —* Nov 1976. 48p. NTIS, PC NO1/MF N01. 
See also NTIS/PS—76/0941. 
Citations of worldwide research on magnesium battery devel- 
bpoliography. performance, and electrochemistry are included in this 
re The majority of studies concern seawater batteries, 
(GRA) ts, and thermal batteries. (Contains 41 abstracts) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 29130, 29899, 29907 


29883 Design and performance of Li—Al/ 
iron sulfide cells for utility energy storage 

R.O.; Gay, E.C.; Walsh, W.J.; Chilenskas, A.A. (Argonne 
Lab. ae (USA)). 1976. Contract W-31-109-ENG-38. 27p. Dep. 


From 27. power sources sym ; Atlantic City, New 
Jersey, United States of America (USA al Jun 1976). 

The design, development, and testing of laboratory and engi- 
neering-scale Li—A\|/iron sulfide cells at ee National Labora- 
batteries suitable for utility energy storage and electric automobile 


energies of 115 W-h/kg at the 10-h discharge rate and specific 


designs which increase the ratio of electrode and active material 
weight to total cell weight, replacement of the ceramic fabric 
separators presently used by ceramic paper separators, and develop- 
ment of cells with lower electrical resistance. In order to involve 
industry early in the development effort, contracts to develop fabri- 
cation techniques for electrodes and cells were made by Argonne in 
1975 with several industrial firms. Industry provides the fabrication 
development, while Argonne continues to develop the system to 
reach the program goals. This — describes the choice of elec- 
trode fabrication Guten and cell designs for the second round of 
industrial contracts. The design and performance testing of the cells 
to date suggest that the technical program goals for both applica- 
tions can be met. Testing of full-scale, industrially fabricated cells in 
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pected in about 1981. 3 figures, 4 tables. 
29884 (COO—2520-2) Low temperature 
Annual progress 


Newton, (USA). “hae 1976. Contract EY-16-C-02. 
‘6p. Dep. NTI 


concentrations were most readily the direct reac- 


prepared through 
tion of Se with LisS in the presence of the solvent. The discharge 


In DMSO, experiments 

on C below S,~?, positive of 1.0V vs. Lit/Li. However, S~? and S,~? 
could be readily oxidized on C u to S"*/sub n greater than 10/, 
withoutthe formation of (insoluble) Se. Only Ss~* gave Se precipita- 
tion upon oxidation. It was concluded that the cycling ity of 
< 4/ on C. Other studies indicate that ility of the 
negative will not be a special problem. 20 figures, 5 tables. 


consisting of a reducible gas in a nonaqueous 
material), and a 


1975. Filed date 6 ‘eb 1974. 8p. 
A process for curing 
them to CO, in the 


Alkaline cell. 
T. (to Fuji 
3,909,295. 50 Sep 175. 1974. 4p. 
Leakage of the alkaline electrol this 


3067 
may be stored for a year under reasonable conditions without 
leakage. (RWR) 


29890 Alkaline nickel—cadmium sccumulator battery. Tsy; 
kov, M.S.; Kosholkin, V.N.; Bityutskaya, N.A.; Malandin, O.G. 
USSR Patent 486,406. 30 Sep 1975. Filed date 22 Jun 1973. 9p. (In 


Russian). 
~ 
this batters 


29891 Batteries 
Dev 


zinc is 


trodes adj 
"9 = rom a zinc chloride 


cells of a battery 
ie Generale 


J.P. (to Com 
d'Electricite). German(FR it 2,514,610. 23 975. Priority 
date 5 Apr 1974, France. 10p. 
series-connected cells with forced electrolyte circula- 
tion pe negative electrodes the inner surfaces of which are cov- 
ered with insulating layers to lower short-circuit current losses. The 
design is applicable to, for instance, Zn/air batteries. (RWR) 


29893 Sodium—mixture of metal halides, sulfur battery. Sklar- 
chuk, J.C. (to ESB Inc.). US Patent 3,988,163. 26 Oct 1976. Filed 


battery utilizes a molten sodium negative reac- 
having a carbon powder within the melt, a molten sodium 
haloaluminate electrolyte, and a selectively ionically conductive 


29894 Method of storage battery, and cell, 


making a lead—acid 
capable of activation by the addition of electrolyte. Mao, G.W. (to 
pg a US Patent 3,988,165. 26 Oct 1976. Filed date 6 Oct 


a lead—acid storage battery 

thereafter activated by the addition of electrol — includes ae 

of a treating agent affo: 
sulfates to the formation electrolyte, a rinse electro eeceae 
ss to obviate the necessity for removing, as 

all of the electrolytes used to process 

Sufficient is removed draining, and the 
adversely afecting the performance of the activated 


29895 Metal halogen hydrate battery system. Bj HK. Jr. 
(to Energy Development 7 “ed US Patent 3,993,502. 23 Nov 


1976. Filed date 29 Oct 1975. 
A metal—hal electrical electrical energy having 


electrical energy storage device. Saunders, R.C. 
(to Electric Power Research one US Patent 3,997,363. 14 Dec 
1976. Filed date 7 Oct 1974. 1 


29897 (AD-A—026197) Nickel/cadmium aircraft batteries: fail- 
ure prediction in battery shops by gassing rate measurements. Techni- 


ENERGY 
battery configurations will be completed in the next two years. Full- 
scale batteries ing technical and economic goals are ex- 
lithium/sulfur second- 
1, 1974—December 1, 
2526, 
temperature Li/S secondary battery. The proposed configuration is . a x 
Li/organic electrolyte, dissolved S/catalytic electrode or current Filed date 18 N ht Associates). US Patent 3,909,298. 30 Sep . 
collector. This battery will have an energy density of 100 Wh/Ib, YY 18 Nov res 7p. wainns : 
including the weight of cell hardware. Investigations of S solubility 40, A igh-energy density battery is described. The bipolar elec- 
and electrochemistry have been undertaken in polar, aprotic nona- the of the 
queous solvents, chosen for their stability toward Li. Highest S  _St#phite. On the outside of the wall is a highly electropositive metal 
solubility was achieved if S was dissolved in the form of Li polysul- , 7 
fides, LieS/sub n/. Highest S solubilities were achieved in dimeth 1 
Vuring Operation, zinc Chioride solution containing dissolved chico 
rine is passed through the cell; Zn yields Zn ion and Cl yields Cl-. 
ind Charge Capacities OF SUCH SOIUTIONS, I—ZM i S, Were Mcasurec The electrolyte is then re-enriched and recirculated. Holes drilled in 
galvanostatically between preset limits of 1 and 3.7V (vs. Li). Two the u pet of the electrolyte channels permit venting of trapped 
plateaus —_ observed vs DMSO, at 2.7V and at 2.2V. Discharge gas. RWR 
ton, G.C. (to General Electric Co.). US Patent 3,989,538. 2 Nov 
1976. Filed date 19 Mar 1975. 8p. 
A sealed lithium—reducible gas cell is described which com- 
prises a casing, an anode positioned within the casing (the anode 
selected from the class consisting of lithium, lithium as an amalgam, 
and lithium in a —— electrolyte), a cathode positioned within 
the casing (the 
electrolyte with an i 
solid lithium—sodium aluminate electrolyte positioned within the 
casing between the anode and cathode and in contact with both the 
anode and cathode (the solid lithium—sodium alcminate electrolyte 
having an approximate composition of LiNaO-9ALOs; of which 1.3 
to 85 percent of the total alkali ion content is lithium). 
29886 Alkaline manganese—zinc battery. Naumenko, V.A.; 
Lyapuntsova, T.G.; Lidorenko, N.S.; Lebedeva, E.S.; Penkova, 
L.F.; Aleshin, V.N. British Patent 1,384,030. 12 Feb 1975. Filed date 
24 Aug 1973. Sp. 
The battery described consisted of flat electrodes assembled 
in a pack. Cathodes were enclosed in perforated metal frames, while 
the anodes were metal plates coated with zinc. The batteries had 
capacities of about 2000 Ah and ee of 100 Wh/kg 
and were resistant to shock and vibration. (RWR) 
29887 Carbon dioxide of for lead—acid batteries. 
, Inc.). US Patent 3,899,349. 
ris described. Since the IS Geseribed. hgures 
cohesion of the active material is improved, a more open grid 
structure may be employed. The process is of value for both cath- 
odes and anodes. (RWR) 
A com modular electrical energy storage device com- 
29888 Storage cell with dissoluble negative line electrodes. Ko- cones modules in which certain of the 
= M.D.; Kalachev, S.L.; Naumenko, V.A.; Pen’kova, L.F. device are maintained in a substantially fixed position in the device 
US t 3,907,603. 23 Sep 1975. Filed date 16 Dec 1970. 8p. by utilizing a resilient porous body of” compressed carbon fibers to 
The battery described consists of Zn anodes, perforated sepa- resiliently urge the components into physical contact with one 
rators, and cathodes of Ni or .—— or air-depolarized electrodes another. The invention further provides means for maintaining the 
in an electrolyte-filled jar. Zn anodes can be vibrated to cell components in such fixed position Goring cell operation at 
compact the deposit of spongy Zn formed during charging. The elevated temperatures for extended periods of time. A preferred 
battery is designed in such a way that the zinc oxide-containing compact cell module construction particularly suitable for use in a 
—_ at the bottom of the battery can be stirred to promote its high-temperature, high-energy-density lithium battery includes two 
solution. (RWR) electrode assemblies positioned in bya 
-shaped spacer maintained in contact with a separator of each 
., Yasuda, T.; positive electrode assembly by a resilient porous body of compressed 
.). US Patent hite fibers, a unitary double-faced negative electrode assembly 
Ca. positioned between the two positive electrode assemblies. 
battery is pre- 
imner surface of the anode PERFORMANCE AND TESTING 
terminal. acid used is one, either organic or inorganic, which 
by electrocapillary action, it is neutralized by the acid layer. Cells 


cal note. Feldman, K.; Haines, R.L.; Hayashi, R. (Defence Research 
Establishment, Ottawa, Ontario (Canada)). May 1976. 21p. (DREO- 
TN—76-12). NTIS (US Sales Only). 
One of the serious problems which face a battery shop 
ible for maintenance of nickel/cadmium aircraft batteries is 
to identify cells which would be likely to fail during the next period 
of service on board the aircraft. At present it seems that nearly all of 
the catastrophic battery failures which arise on board are due to 
failure of the separator materials in the cells. In the majority of cases 
it is likely that ual deterioration of the separators takes place 
over a period of time at a rate which in large measure di on 
the details of ae stress to which the battery is subjected, and in 
particular to the thermal stress involved. This document discusses 
two modes of failure due to separator deterioration and how the 
i: deterioration may be detected at an early stage by measurement of 
gas emission. (GRA) 


29898 Lead—lead II sulfate system in sulfuric acid studied by the 
impedance measuring method. Strochkova, E.M.; Rybalka, K.W.; 
Leikis, D.I. (Inst. of Electrochemistry, Moscow). Elektrokhimiya; 11: 
No. 9, 1439-1442(1975). (In Russian). 

The impedance at the boundary between lead and sulfuric 
acid saturated with PbSO, was measured for dilute solutions at 25° 
and 20 Hz to 2 kHz for polished lead and lead covered with PbSO,. 
The diffusion of PbSO, was found to play an important role in 
electrode reactions. (RWR) 


29899 Recharging of metal—air batteries. Andrew, M.R. (to 
Shell Internationale Research Maatschappij BV). British Patent 
1,382,025. 29 Jan 1975. Priority date 15 Oct 1970, Netherlands. 8p. 

In the type of battery discussed, the air electrode can be 
isolated during recharge. The internal ment includes a three- 
way wh which _ the air flow to directed around the 


energy 
distribution curves. Saliyeva, R.B. (Tashkent Electric Engineering 
Inst.). Geliotekhnika; No. 4, 57-62(1976). (In Russian). 

A study is made of the mathematical description of the 
distribution function of the duration of the period of operation of an 
electric battery by means of a bimodal curve. The distribution 
function characterizes the distribution of the length of continuous 
co ee the apparatus controlling the operation of the electric 

is important because 90 to 95 percent of the power 
coheed | is provided by wind or solar power plants in 
with electric batteries. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 29884, 29887, 30070, 30386, 30387 


29901 (AD-A—027694) Electrode mechanisms using reflection 
and electron spectroscopy. Final report 15 Jan 1972—14 Jan 1976. 
Winograd, N. (Purdue Univ., Lafayette, Ind. (USA). Dept. of Chem- 
istry). Jun 1976. 30p. NTIS (US Sales Only). 

The general objectives of our AFOSR research have empha- 
sized the development of various spectroscopic methods in charac- 
terizing electrochemical reaction mechanisms. The reason for ex- 
ploring spectroscopic methods for investigating electrode processes 
stemmed from a general lack of progress ben monitoring the 
relatively unspecific parameters of current, potential and charge. To 
these studies RS) hniq development of the internal 

lection spectroscopic technique at opticall ae 
electrodes (OTE’s) to monitor in situ surface electrode 4 
Reflection changes induced both by the diffusion of light poe 
species in solution, and by the alteration of the optical constants 
associated with the formation of electrode films have been observed. 
In addition, we initiated in 1971 the first ex ts utilizing 
electron spectroscopy for chemical analysis or ESCA) for 
en the nature of surface films. Since that time we have been 
with developing XPS as a mechanistic aid in following 
electrode reactions, primarily those where surface oxide films alter 
the electronic properties of the electrode surface. (auth) 


29902 (AD-A—032342) Solid electrolytes: alkali-ion transport in 
skeleton structures. Semiannual technical summary report, 1 Jan—30 
Jun 1976. Goodenough, J.B.; oe H.Y.P.; Kafalas, J.A.; Dwight, 
K. (Massachusetts Inst. of T Tech., Lexington (USA). Lincoln Lab.). 
re 1976. Contract F19628-7 22p. NTIS, PC A02/MF 

See also report dated 31 Dec 1975, AD-A—022199. 

A new three-dimensional K* -ion conductor, K/sub 1.9. 
sub 0.95/Si/sub 1.05/O, was identified. Its resistivity at 300C is 28 
ohm-cm, less than one-fourth the value for the best potassium B- 
alumina. More definitive measurements have been made of the Na* - 
ion transport in NasZr2SizgPOi2 (NASICON). Its resistivity at 300C 
is 3 ohm-cm, compared with 4 ohm-cm for 8”-alumina. Moisture 
tests have shown that NASICON is insensitive to water vapor. 
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Static tests in molten NaeS, for 10 days at 400C indicate chemical 
stability; similar tests in molten Na and dynamic tests in a Na—Na 
cell are in progress. Conclusive evaluation of stability awaits the 
preparation of additional test specimens. (GRA) 


29903 (CONF-751194—, pp 131-140) Ceramics in advanced bat- 
teries. Whittin M.S. (Exxon Research and Engineering, Co., 
1 


on ceramics f 
Ohio, United States of od “(U8A) Nov 
Workshop proceedings on ceramics for energy applica- 


The sodium/sulfur and lithium/sulfur systems, both of which 
pone at <300°C, are discussed. The active elements are Na/beta 
umina/S and Li/LiCI—KCI molten salt/S. These two systems are 
used as examples to show the uses and problems that ceramics face 
in advanced electrochemical energy systems. Current major or 
ane thie its, the seals, separators, and 
protective coatings. 4 figures. (R 


29904 (CONF-751194—, "WD: bat Ceramics in lithium alloy/ 
metal sulfide batteries. i D.,; Battles, J.E. (Argonne Nation- 
al Lab., 1975. 


lumbus, ‘Ohio, United Bates of ica A) Nov 
Workshop proceedings applica- 


on ceramics for energy 


insulators, elec- 
in 


Ceramic materials are used as feed 
trode separators, and potentially as current-co 
lithium—aluminum/ metal sulfide batteries. The design and operating 
requirements of each component are outlined, and recent laboratory 
results are summarized. Present effort is directed at meeting both the 
technical and economic goals that have been set forth for a commer- 


cially 16 figures, 6 tables. 


29905 (CONF-751194—, pp 231-249) Ceramics in the sodium— 

niv. of Utah, Salt Lake City). 
m Proceedings on ceramics for energy lications; Co- 

‘Ohio, United States of America (USA) Nov 1975). 
on ceramics for energy 


alumina electrolyte and for 

cathode compartment of the sodium—sulfur battery. 
opment are outlined. In addition to the sodium-ion-conducting elec- 
of current collectors and cathode containers for the sodium—sulfur 
battery. 3 tables. 


The 


29906 (COO—2520-1) Low temperature lithium/sulfur second- 
ary battery. Semiannual progress report, December 1, 1974—June 1, 
1996. Brummer, S.B.; Rauh, R.D.; J.M.; Shuker, F.S. (Eic, 
, Newton, Mass. Jul 1975. Contract EY-76-C-02-2520. 
jective program is to a Vv 
pe eee which can be ly charged and discharged with 
redox behsvior of dilute LiClO, solutions in dimethyl 
redox behavior of dilute Se, 0.1—1M i 


(DMF), tetrahy 
propy’ (PC), y-butyrolactone (BL), 
SL), ‘methyl acetate (MA) and pyridine was investigated. Ss 


- 

more positive potentials than those for Ss solutions. The polysulfide 

and Ss voltammograms in THF were more similar. Steady-state 
revealed no size curves of DMSO—LieS/sub x/ solutions 


at more negative potentials than indicated by cyclic v: 

uction. If the species Ss~ is more difficult to reduce than S~~/sub 

x/, then solvents or electrolyte additives which stabilize S~~/sub x/ 

battery. 23 figures, 8 tables. 


29907 battery. Shoichiro, I, Ohya, T.; Nagai, S. (to 
Yuasa Battery Co., Ltd.). US Patent 3,900,341. 19 Aug 1975. Filed 
date 12 Jul 1973. 6p. 


production of lead—acid batteries includes housing bat- 
separators. The separator is prepared 


3068 
29900 Experience in estimating the reliability of power supply 
reactions are more reversible in DMSO and DMF than in the other 
solvents. Some evidence exists for the precipitation of LieS/sub x/ 
— on Au and Pt working electrodes (but not on C). The 
electrochemical behavior of LieS/sub x/ solutions was examined. 
Cyclic voltammograms of polysulfide solutions in DMSO showed 
between 1.0 and 2.0 V. Recharge (with a 4.0 V limit) was possible in 
THF, BL and DMSO. The fact that steady-state discharge in these 
solutions, 7 ularly in DMSO—Li2S/sub x/ solutions, occurs 


(Nati jum, Amsterdam (Ni 
1975. S6p. ESRO-CR(P)—656). 
Three types of covers were tested by potentio-d 


through and the cover. The protected covers did not fail during the 
protection than nickel plating combined with potting. 


29909 short time overload 
II. Effects of 2-amino-1,4-naphthoquinone. 
, L. (Univ. of Belgrade). J. 


capacity. 
Zoltowski, P.; Drazic, D. 
Appl. Electrochem. ; 5: No. 1 

The carbon-air -air electrode in a strongly alkaline electrolyte was 
investigated. It was found that the short-time overload capacity 
could 


in concentrated potassium hydroxide. Small amounts of both sub- 
stances had a catalytic effect on oxygen reduction at the electrode. 
(RWR) 

29910 Phase composition of of lead storage bat- 


negative pastes 
teries. Kurochkina, V.V.; Makhalov, N.A.; Rusin, A.I. Sb. Rab. 
Khim. Istochnikam Toka; 10: 90-95(1975). (In Russian). 


strength of the active mass were noted. 


29911 Use of lead storage at 


temperatures. 
Parshikova, E.V.; 
AF. Sb. Rab. Khim. Istochnikam Toka; 10: 74-82(1975). (in 
Russian). 


The effects of surfactants and inhibitors on the behavior of 
lead—acid battery electrodes were studied at -20 to -50°. Additives 
used were tanning agents No. 4, BNS, and BNF; sodium and calcium 
lignosulfonate; humic acid; and a-hydroxynaphthoic acid. It was 
found that agents No. 4 and BNF and calcium lignosulfonate 

ects on the discharge properties of the battery 


29912 Use of nickel hydroxide in pressed plate electrodes. Cath- 
erino, H.A. (to General Electric Co.). US Patent 3,870,562. 11 Mar 
1975. Filed date 17 Jun 1974. 8p. 
The addition of 0.1 to 5 percent Ni(OH) to the anode 
material of an alkaline battery helps maintain the rechargeability of 
ycles. Typical anode material consists of up to 
1/, Cd particles 5 to 10 ym in diameter, with the remainder almost 
entirely CdO. About 1 percent Ni(OH): and | percent Teflon are 
added. Charge retention capacity is i about 25 percent with 
the addition of nickel hydroxide. (RWR) 


29913 Separators for alkaline batteries. Gillman, L.M.; Stark, 
R.E. (to Gates Rubber Co.). US Patent 3,894,889. 15 Jul 1975. Filed 


1970. 6p. 
This separator consists of a number of layers held together 
with a gelling agent. Nickel—zinc batteries made with these separa- 
tors showed a distinct improvement in cycle life. (RWR) 


29914 Formation of electrodes for alkaline batteries. Maurer, 
D.W.; Schull, L.L. (to Bell T Labs., Inc.). US Patent 
3,899,351. 12 Aug 1975. Filed date 12 Jun 1974. 6p. 

A process for forming battery electrodes made of such mate- 


are c and discharged at high 

capacity battery can be used, us the procedure takes 
than 30 minutes. (RWR) 


29915 Apparatus and method for terminating the of stor- 
age batteries. Duddy, J.C. US Patent 3,901,729. 26 Aug 1975. Filed 
date 28 Sep 1971. 8p. 

When the fully 


electrode, arranged 
strike it, _ an output current 
the charging process. (R 


ag with low dusting characteristics. W 
(to Globe-Union Inc.). US a 


E.Y.; Mahato, B.K. 

3,905 905, _ 16 Sep 1975. Filed date 26 Jan 1973. 5 
A type of lead—acid battery plate which produces less lead 
coating the surface of the pasted plate with a water-soluble polymer 
ic ee ge mage oa The compound should be one which does not interfere 
electrical properties of the plate. Suitable compounds 
include PVA, polyethylene glycol, alkylcellulose, acrylic resins, and 
hes. 


Patton, J.T.; Langer, A. (to Westi: 

.). German(FRG) Patent 2,510,707. 18 Sep 1 
1974, United States of America (USA). Tp. 
Powdered iron or iron oxides are mixed with carbon black and an 
organic resin, cast, and heated to approximately 950° to carbonize 
awe Activation is by immersion in saturated aqueous H.S. 


29918 Nonwoven mat battery separators. Prentice, J.S. (to 

Exxon Research and Engineering Co.). US Patent 3,907,604. 23 Sep 
1975. Filed date 9 Oct 1969. 

“nan of polyropylene » with fibers 1 to 10 ym if diameter 

It was found that the tenslle strength of nonwo- 

mal separators could be increased by fuse bonding fers a 

approx 300¢F 

to prevent shrinking. (R 


29919 PES to Rockwell Inter- 
, a! US Patent 3,907,590. 23 Sep 1975. Filed date 5 Jul 1974. 


ved anode for a rechargeable battery is described. It 
has am trical conductors for support and electrical continu- 
ity. At least one of these is attached to the battery case in such a way 
as to allow anode movement during operation and charging. It is 
designed for use in a battery with an aluminum or Al—Li alloy 
anode, a molten salt electrolyte, and a sulfur-containing cathode. 


29920 Electrolyte for sodium source of electric 
. Demidov, A.I.; Morachevskii, A.G. (to Polytechnical Inst., 
Leningrad). USSR Patent 485,515. 25 Sep 1975. Filed date 2 Nov 

1973. Russian). 
electrolyte consists of various proportions of NaOH with 
Nal and/or NaBr. One of the components is added as a solid to the 


melt of the remaining components at the battery working tempera- 


ture. 
plate. Dalibard, 25 Sep 
Mall German(FRG) 2,512,049. 25 Sep 
oe Mar 1974, France. 6p. 


Lead alloys which can replace the somewhat 
high-antimony alloys used for lead—acid battery plates were 


29922 Continuous 
trodes. Sundberg, E.G.; Andersson, J. (to Aktiebo! 
“y Fesent 2,515,354. 23 Oct 1975. Priority date 9 Apr 
uction of covers for tubular 


battery electrodes is described. pretreatment and the main 
treatment are formed on a mandrel to obtain the proper cross 


29923 battery. Morioka, Y.; Dejima, S. Saye 
Electric Co., Ltd.). German(FRG) Patent 2,516,530. 30 Oot t 
Priority date 15 Ave 1974, Japan. 15p. 
Alkaline batteries can be improved by welding thin conduct- 
ing plates to the electrodes by use of small, protruding, convex 
elevation of plates. Nickel—cadmium, nickel—zinc, and silver— 
WR 


29924 Battery separator sheet. Hollenbeck, B. (to W. R. Grace 
and Co.). US Patent 3,917,772. 4 Nov 1975. Filed date 10 Feb 1972. 


A material, erably oil filled, between 
may follow immediately. (RWR) 


29925 Battery separator. Palmer, Grammer, 
D.O. (to W. R. Grace and Co.). US Patent 3,918,995. 11 Nov 1975. 
Filed date 12 Dec 1972. 1lp. 

Lead—acid battery can be made from nonwoven 
tant which is sol the molten polymer but not in the cooled 
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by depositing a solution of synthetic resin, solvent, and nonsolvent 

on a base, drying it, folding the separator around the plate, and heat 

sealing it. The solution can be made of PVC, tetrahydrofuran, and 

ethanol, this being placed on a base of polyester or polypropylene 

nonwoven fabric. (RWR) 

29908 (N—75-29452) Evaluation of Ni—Cd cell covers. Results 

of of covers with fillet. Vandervet, W.J. 

ning to assess whether nickel p Or nickel plating mo 

Araldite potting gives sufficient protection against the electro-corro- 

sive attack of brazing fillets. The unprotected covers failed after a 

short testing period by a partial short circuit between the lead- 

e p composition Of several common i€ pastes was 

studied. The principal phases present were tetragonal PbO and 3 

(RWR) 

t- 

less 
6p. 


3070 

polymer. Heating and compression are used to increase the effective- 
ness of the above surfactant in conjunction with another one coated 
on the surface. (RWR) 


29926 Maintenance-free lead secondary cell. Voss, E.; Raben- 
stein, H. (to Varta Batterie AG). German(FRG) Patent 2,509, 779/ 
A/. 16 es Tp. (In German). 

Available from Dt. Patentamt, Muenchen (FRG). 

The invention deals with a maintenance-free lead accumulator 
whose electrode grids consist of fine lead or antimony-free lead 
alloys and which contains a sulfuric acid electrolyte which is fixed in 
the pores of the separator and of the active masses. According to the 
invention one can considerably increase the survival frequency de- 
on the charge—decharge cycle number, as well as the cycle 
by a) keeping the weight of the negative active masses 
quantity of electroiyte and the e lyte concentration in such a 
manner that the acid density has a maximum value of 1.07 oh 
= with the 20-hour current, and b) adding 

ina ae preferably a quantity of 30 to 35 g/ 
to the 


29927 Separators for a storage battery. I ; Matsui, H. US 
Patent 3,989,545. 2 Nov 1976. Priority date its 73 "1974, _ Japan. 8p. 
Separators for a lead-acid storage battery are provided which 
are composed of a fibrous structure such as non-woven fabric, paper, 
woven or knitted fabric which is — with 1 to 50 percent 
by weight, based on the weight o! 
coagulated, of an organopolysiloxane and then cured. 


29928 Battery grid. Grabb, N.G. (to Varta Batteries Ltd.). US 
Patent 3,989,539. 2 Nov 1976. Filed date 1 Dec 1975. 6p. 


high 
having a standard type of grid. The grid also has increased 
structural rigidity compared to standard battery grids. 
29929 Secondary battery or cell with composite electrode. 
Ludwig, F.A. (to Ford Motor Co.). US Patent 3,993,503. 23 Nov 
1976. Filed date 30 Jan 1976. 16p. 


with both the cation-permeable barrier and an external circuit. When 
the battery or cell is at least partially dischar, 
tioned cathodic reactant consists of either a 


porous conductive material which is more readily wet by molten 
sulfur than by molten polysulfide. 6 figures. 


29930 Explosion-proof vent barrel for a battery. Hakarine, D.D. 
(to Gould Inc.). US Patent 4,002,495. 11 Jan 1977. Filed date 12 Feb 


1976. > 
An explosion-proof vent barrel has a tubular body, an electro- 
lyte splash baffle, and an electrolyte drain funnel molded integrally 
with one another, there being a porous flame-arresting disc teles- 
coped into the body. Three barrels are ganged on a common frame 
which protects the flame-arresting discs dirt and grease. In 
one embodiment, the underside surface of i 
shallow channel to permit positive venting of the gases which diffuse 
through the arrestor discs. In another embodiment, both the discs 
and barrels are maintained in closely spaced relation t0 to the 
of the frame for defining a positive escape area about substantially 
the entire periphery of the disc. 
Positive vent escape not 0.0 to 
permit positive venting while a flame into 
the space between the disc and frame. — 
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29931 device for storage battery. Nitta, H.; Watanabe, 
M. (to Japan S Battery Co. Ltd.). US Patent 4,002,496. 11 Jan 
1977. Filed date 19 1974. 6p. 


A catalytic device for a battery contains an aqueous electro- 
lyte into which oxygen and hydrogen gases (generated as a result of 
the electrolysis of the aqueous electrolyte) pass and are catalytically 
recombined into water, which returns to the electrolyte. The device 
includes the following components: a catalyst body; eS 
catalyst vessel having the catalyst body arranged therein; 
er vessel housing the catalyst vessel, 
opening only at its lower portion; an outer vessel of the catalytic 
device housing the condenser vessel; and a conduit or passageway 
for passing a gas from the condenser vessel through a gap between 
the condenser vessel and the outer vessel. 8 figures. 


29932 Battery cell cooling system. Brinkmann, J.; Franke, H. (to 
Varta Batterie Aktiengesellschaft). US Patent 4,007, 315. 8 Feb 1977. 
Priority date 27 Mar 1974, German, Federal Republic of (F.R. 


. 14p. 

Multicell battery cooling is accomplished by cooling 
immersed in the cell-top electrolyte. The elements have high heat 
conductivity and electrical resistance. The cooling medium has 
electrical resistance. Various configurations of circulatory flow paths 
provide various utilizations for the medium beyond that of cooling 
the cells. 12 figures. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 29932, 30143, 30144, 30150 


ENERGY MANAGEMENT AND POLICY 


ica: an atlas. Drysdale, F.R.; Calef, C.E. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Sep 1976. Contract EY-76-C-02-0016. 444p. 
Dep. NTIS $11.75. 

A description of the United States’ energy system is presented 
in the form of thirty-one maps and eight major tables. The county 
has been chosen as the basic unit for reporting estimations of many 
energy, demographic, and economic variables. The variables include 
production of all fuels (including hydroelectricity), use of fuels and 
ity broken down by sector and end use, existing and meee 


make county-level energy estimates are described in detail. 

information in the Federal Government. (Federal 


of the Federal Government. Data is current as of Novem- 

1976. The data base of the Federal Energy Information Locator 
System (FEILS), from which this publication was dev was 
initially com by the FEA during the period between July Aco 
pry. & 1975. This 1976 update has been from a 
survey conducted between August and November 1976. FEILS 
allows the user to identify Federal agencies collecting specific kinds 
of energy data and, therefore, to locate that data. The system itself 
does not contain the data available in the Federal Government; it is a 
directory for that data. 


29935 
cabulary. N T. (Battelle Columbus 


an integrated vo- 
Ohio (USA)). Feb 
1976. 32p. NTIS” 


ocabularies from 10 information systems were were employed in 
this attempt to establish an integrated energy vocabulary. A broad 
definition of energy was formulated and used as a selection criterion. 
The resulting product, to be printed under te cover, contains 
30,000 terms and 55,000 cross references. It is fel ee 
vocabulary, when printed, will aid both energy researchers and 


29936 Frontiers of power technology conference. Stillwater, OK; 


Oklahoma State University (1 (1976). 283p. (CONF-761030—). School 
Electrical Engineering, Oklahoma State Univ., Stillwater, OK 


$10.00. 
From Frontiers of tec’ 
Oklahoma, United States of America (USA) (27 Oct 1976). 
Abstracts were or Papers 
processed previously. 


grid comprises in combination tapered vertical grid wires, tapered 
side and top frame wires, additional vertical grid wires disposed eee 
between the tapered vertical grid wires, and two diagonal grid wires 
which extend from the grid portion containing the additional grid 
wires to the side and bottom frame wires. Not all the vertical grid 
wires are tapered. The last of the tapered vertical grid wires is 
spaced from the side frame wire adjacent the lug, a distance of more 
than approximately 30 percent and up to approximately 50 percent 
of the entire length of the top frame wire. The additional vertical 
grid wires extend downwardly from the top frame wire a distance of 
. approximately 30 to 50 percent of the length of the side frame wire. 
A battery cell made up of this type of grid has approximately 5 to 10 
An improved secondary battery or cell has one or more 
anodic reaction zones containing a molten alkali metal reactant- 
anode in electrical contact with an external circuit; one or more 
cathodic reaction zones; and a cation-permeable barrier to mass This publication describes energy information sources and 
liquid transfer interposed between and in contact with the anodic 
and cathodic reaction zones. The cathodic reaction zone(s) contains 
a cathodic reactant and an electrode which is at least partially filled 
with the cathodic reactant. The electrode is in electrical contact 
comprising molten polysulfide salts of the anodic reactant or a two- 
phase composition comprising molten sulfur and molten sulfur- 
saturated polysulfide salts of the anodic reactant. The improvement 
paper was not presented at . _ but distributed as a 
mcw) entity. Eleven of the abstracts are included in EAPA. 
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SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 29954, 29999, 30905 


29937 (CONF-761133—1) management sys- 
tems: onsite MIUS W.J. Jr.; Mixon, W.R.; 
Rothenberg, J.H. (Oak Ridge Nations Lab., (USA); 
ment of Housing and Urban Development, W LC. 
acta 1976. Contract W-7405-ENG-26. 25p. Dep. S $3.50. 

From 3. national conference on individual onsite wastewater 
ee fan A. Michigan, United States of America (USA) (16 


6). 
The and Urban 


gram devoted to development and demonstration of the technical, 
“ economic, and institutional advantages of integrating the systems for 
providing all or several of the utility services for a community. The 
objective of the MIUS concept is to provide the desired utility 
services in a way that is consistent with reduction in the use of 


approach whereby some resource 
one service are met by utilizing the effluent of another. 

heat rejected from electrical generation migh 

space heating, and the effluent from liquid waste treatment might be 
used for fire protection and/or cooling tower water. In this paper, 
each of the major utility subsystems of MIUS are examined with 
respect to the potential for integration with other subsystems and the 
advantages resulting from such integration. The conclusions present- 
ed represent a current summary of results from evaluation studies of 
major components and subsystems applicable to MIUS, systems 
analyses comparing MIUS to cael utilities serving identical 
consumer and assessments of impacts from application of the 
MIUS concept. 


— pp 3-14) Units in accounting; how 
are they defined, how are they measured. Slesser, M. (Strathclyde 
Univ., Glasgow (UK)). 1976. 
From 9. International TNO conference; Rotterdam, Nether- 
No. 6. 
conference. 
In August 1974 an international group of twenty people from 
9 countries, reflecting academic, government and industrial interests, 
with backgrounds ranging from econometrics. to physics, assembled 
for one week at Guldmedshytten in southern Sweden to thrash out a 
firm methodology of energy accounting. The workshop was spon- 
sored by the Int. Federation of Institutes of Advanced Study. It soon 
revealed, contrary to what many 


(ORNL/HUD/MIUS—25) assessment 
integrated uiility systems. Mixon, W.R.; Ahmed, _ 
ly, W.J. Jr. (Oak Ridge National Lab., Tenn. (USA)). Dec 
. Contract W-7405-ENG-26; HUD-IAA-H-40-72-ERDA-40- 


the objectives, scope, approac 
describes the types of MIUS and conventional subsystems (consid- 
st likely to exist in the years 


i MIUS were also determined for conventional sys- 

hnology—electrical/thermal 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 28465, 29938, 29958, 29971, 
29972, 29973, 29990, 29997, 30016, 30019, 30021, 30028, 30906, 
30909, 30910, 31709 


energy source sectors. ts are 
hases per 10° Btu of output from 
data sources include Battelle Memorial Insti 


yo ey Karam, R.A. (Georgia Inst. of Tech., 
79-505 of In Energy and the environment cost-benefit 
R.A. (ed.). Elmsford, NY. Pergamon Press, Inc. 


and the environment - cost 
(23 Jun 1975). 


The need for energy is discussed and a method for quantify- 
ing energy needs is presented. ent 
LWR and coal fueled power plants are discussed. A single standard 
for the protection of man and the environment is proposed. 


29942 General equilibrium with a replenishable natural resource: 
a comment. Lesourne, J. (Conservatoire National des Arts, Metiers, 
France). Rev. Econ. Stud.; 43: No. 3, 557-560(1976). 

Analysis of a previously published model by V.L. Smith, who 
examined a two-commodity economy, its out areas for clarifica- 
tion and expansion. Smith's results are felt to be valid, but positions 
of sets are not right for determining the points in time when the 
comments cover the shape of the curve and the relative position of 
curves showing production possibility and a given biomass. The 
model ikome 0 compete commodity (fish) as it is introduced to a 
f there is ov uction, the 

decreased and not be enough fish. If the new 

industry is introduced so that the biomass is not depleted, the corn 

and can maintain a long-run equilibrium in terms of production 

and labor. The curve can be changed by such factors as a tax on the 
fish catch in order to maintain equilibrium. (DCK) 


29943 Possibility of steadily growing per capita consumption in 
(Univ. of New South Wales, Sydney). Rev. Econ. Stud.; 43: No. 3, 
527-535(1976). 
The Solow—Stiglitz model is modified to determine if factors 
other than the ou stock of the resource are related to per 
capita consumption and if technical improvements in productivity 
depend on investment. In the first modification, production is made 
dependent on the outstanding stock of a wasting resource in an 
economy based on a single aggregate industry producing a single 

consumer product. Consumption is found to follow a constant 
as long as the share of capital remains greater than the share of the 
resource. In the second modification, no technical improvements are 
permitted nog Opens and development commitment. A set of 
the parameters of the production function and the 
wth ensures that steadily growing per-capita 

. 4 references. 


E.L.; Couch, J.S. pp 1.1-1.15 of In Frontiers of power technology 
IK; Oklahoma 


conference. 


rontiers of power 
OK, Oct 1976). 


State University (1976). 
conference; 
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dam; or otherwise affect (or be affected by) the development and 
supibation of MIUS technology are identified and discussed. Major 
topics include national goals and policies, market analysis, demands 
and availability of fuel and other resources, institutional and legal 
factors, characteristics of home builders and et yo and 
psychological and social factors. Section 5 is primarily for identifica- 
tion of the possible impacts of MIUS use on all sectors and interest 
groups of society. Section 6 is an extension and integration of 
— sections in which the influences and impacts on society 

the application of MIUS are analyzed. 
Development (HUD) 
T er, R.G. Jr. (Brookhaven National Lab., 
critical natural resources, protection of the environmen d minimi- 

Impuoutput capital coefficients are presented for five electric 

ite bined kage pl and seven non-electric energy technologies. They describe the dura- 
f th in in at ble goods and structures purchases (at a 110 sector level of detail) 
jemands of the development served. that are necessary to expand productive capacity in each of twelve 

can be installed near appropriate users in phase with the actual of 1967 

capacity, and 
tute, the Har- 
vard Economic Research Project, The Mitre Corp., and Bechtel 
Corp. The twelve energy sectors are coal, crude on and gas, shale 
oil, methane from coal, solvent refined coal, refined oil products, 
29941 
Atlanta). p 
analysis. 
(1976). 
benefit Atlanta, Georgia, 
— 

counting in energy is not absolute; one still has to adopt conventions. 

This note summarises the conventions proposed by the workshop. 

They represent a near unanimous agreement by the group, and 

differences centered around peripheral matters rather than basic 

principles. The definitions of Process Energy Requirement (PER), 

Gross Energy Requirement (GER), and Net 

(NER) are given. A system of units and methods of calculation are 

discussed. 

333-72. vp. Dep. NTIS $10.00. 

This assessment is published in two volumes. Section 1 

(ORNL/HUD/MIUS-24) focuses on expected impacts by category. 

This volume contains the detailed data and analyses in Sections 2 

through 6, which generally correspond to the procedural method 

s anal used to determine the pri direct) effects of 

energy generation and distribution; solid/liquid 

treatment, and disposal; and potable and fire- tech water, 

supply. In Section 4, the societal characteristics that may accelerate, 
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The development of a corporate model for a public utility 
was completed by y Public Service Company of Oklahoma (PSO) to 
evaluate alternative rates, growth patterns, expansion plans, and 
financing. The changing dynamic conditions of a utility instigated 
the model Seedenmnan including the results of conservation prac- 
tices, increased fuel costs, energy shortages, changes from gas to 
coal or oil and to nuclear, beautification of transmission ROW, and 
increased interest rates. Seven modules described in the model = 
revenue, fuel, plant, payroll, expenses, taxes, and financing. The 
Model is used extensively in budgeting, forecasting, and to evaluate 
alternative courses of action. (Mi (MCW) 


29945 Taxation of nonreplenishable natural resources. Burness, 
H.S. (Univ. of Kentucky, Lexington). J. Environ. Econ. Manage.; 3: 
No. 4, 289-311(Dec 1976). 

Constraints on resource extraction are analyzed to determine 
their relative impact on natural resource producers. Policy decision 
makers can devise taxes that allow conduction and depletion to be at 
optimal levels for both _—— producers and society. Producers 
seeking to maximize its respond differently to changes in dis- 
count and tax rate. For a zero discount rate, it is shown that a 
franchise (lump sum) increases outpu:, while severance (ad valorem) 
and profit tax do not change it. These results are generalized to the 
case when the rate of discount is nonzero and tax rates vary over 
time. A tax subsidy scheme for guaranteeing the ey of optimal 
social and private rates of depletion is presented for a case where 
these rates diverge. It is concluded that restricted entry provides the 
best o par penne bed for = the socially desired rate of depletion 
{DCK) tisfactory governmental revenues. 17 references. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 28724, 29857, 29941, 29946, 
29959, 29974, 29978, 29996, 29998, 29999, 30002, 30019, 30020, 
30822, 30824, 30825, 30830, 30904, 30906, 30909, 30910, 30914, 31250 


29946 (CONF-750706—, pp ~ “2 Ecological impact assess- 
ment. Thomas, J.M.; Eberhardt, L.L. (Battelle Pacific Northwest 
Labs., Richland, WA). 1975. 

From ERDA-wide conference on computer su} 
ronmental science and analysis; Albuquerque, 
Jul 1975). 
mean Conference on computer support of environmental science 

Quantitative problems associated with Bro tos 
sessment” with particular reference to defining pop a are 
discussed. Under the assumption that will 
continue, some comments on the two approaches most commonl 
used, the experimental and simulation models are offered along wi 
some alternatives. Judgments of ecological impact are not quantita- 
tively defensable but are qualitative, subjective, or political in nature. 
It is suggested that an examination of aggregates of data from 
various nuclear power plant sites may be one way to obtain enough 
replication to judge ecological impact. Currently available data from 
such studies as well as appropriate demographic, vegetation, census, 
and oo material could offer an interesting challenge to 
computer professionals if such an undertaking were — A 
description is given of the research programs at PNL and how 
—_— are now involved. Future possibilities and directions are 


on envi- 
exico, USA (9 


29947 (CONF-760602—, pp 56-117) Introduction: sampling ses- 
sion. Rosebrook, D.D. 1976. 

From Symposium on sampling strategy and characterization 
of potential emissions from synfuel production; Austin, Texas, 
United States of America (USA) (6 Jun [976). 

In Sampling strategy and c 
sions from production. 

pe of environmental assessment programs needed to 

provide a pr Aan biological and chemical effects data was reviewed. 

covered characterization, measurement and monitoring sources 

and — concentrations of vor liquid, and solid eget envi- 

ronmental transport; primary and secondary ecological effects; 
health effects; and socio-economic factors. (PCS) 


29948 Nuclear Regulatory Commission and its role in environ- 
mental standards. Mattson, R.J. (Nuclear Regulatory Commission, 
Washington, DC). pp 680-689 of In Energy and the environment 


tion of potential emis- 


cost-benefit analysis. Karam, R.A. (ed.). Elmsford, NY; 


0570) f 
i of energy and the en it - cost 
benefit analysis; Atlanta, Georgia, (23 Jun 575), 
See CONF-750697—. 


mission represent considerable experience in environmental 
dards setting. The Atomic Energy Act of 1954, the 1970 Supreme 
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Court decision on Federal ption of radiation standards, the 
Calvert Cliffs decision of 1971, the Energy Reorganization Act of 
1974, and the Appendix I “as low as reasonably achievable” decision 
of 1975, to name a few of our landmarks, are representative of the 
scars and the achievements of being in a role of national leadership 
in radiation protection. The NRC, through a variety of legislative 
authorities, administrative regulations, regulatory guides, and nation- 
al consensus regulates the commercial applications of 
nuclear energy. The purposes of regulation are the protection of the 
environment public health and safety, and national security. To 
understand NRC’s responsibilities relative to those of other Federal 
and state agencies concerned with environmental protection, we will 
briefly review the legislative authorities which underlie our — 
tory program. Then we will examine the intent or the spirit of that 
program as embodied in our system of regulations, guides, and 
standards. Finally we will to what's happening today and what 
we see in the future for environmental standards. 


29949 Substitution and the control of pollution: a comparison of 
effluent charges and quantity standards under 
G.W. (State Univ. of New York, Albany). J. Environ. Econ. Manage.; 
3: No. > 312-324(Dec 1976). 
model is used to compare effluent charges and tity 

tp The option to substitute 
another substance for the pollutant in the production of the final 
good of positive value is found to influence the extent to which cost 

luctuations due to changes in wemeegees sagen are reflected in 
the final good. Price controls appear to have no corresponding effect 
on output. Recognition of the discrepancy between the amount of 
pollution consumed (which varies with weather conditions) and the 
amount emitted indicates further impact on the secon output 
(pollution) and yor f require that the average production levels of 
both pollutant final good be changed. Social benefits will 
increase inversely with nett <ul of pollutants allowed by quantity 
standards. 6 references. (DCK) 


29950 Valuation of aesthetic preferences. Brookshire, D.S. 
(Univ. of Wyoming, Laramie); Ives, B.C.; Schulze, W.D. J. Environ. 
Econ. Manage.; 3: No. 4, 325-346(Dec 1976). 

Quantitative estimates of the social costs and benefits that 
game experiment that was used to estimate ic damages from 
the proposed Kaiparowits power plant near Lake Powell. A ques- 
tionnaire was designed to focus on environmental quality in terms of 
the respondent's ee with area recreational opportunities and 
the impact power p' truction would have on those opportuni- 
ties. interviews separated respondents into four groups: resi- 
dents, visitors at aan on and passersby, visitors at developed area 
campgrounds, and visitors at more remote campgrounds. Bidding 
was conducted to determine how much res 
pay in order to avoid pollution. Three problems complicated inter- 
pretation of the responses: (1) incentives for individua bias in order 
to demonstrate preferences, although an absence of observed bias 
may only reflect the feeling of respondents that the question is 
—— and nothing will actually ha ; (2) the potential 

erence between equivalent and compensation variation, which is 
further complicated by residents making strong initial stands and 
caring less as the esthetic impact progresses; and (3) interpersonal 
comparisons parisons in the aggregation of individual bids to check the 
sensitivity of individual income distribution with the aggregate 
welfare.Recommendations for future studies urge that different sam- 
ples of respondents be confronted with different kinds of incentives 
in order to reveal possible bias. 10 references. (DCK) 


in a marine environmental A. (Univ. of 

Texas, Austin); , W.W.; Harrald, J.; Karwan, K.R.; W: 

W.A. J. Environ. Manage.; 3: No.. 4, 347-362(Dec 1976). 
A multidimensional ” model is developed 


29951 Goal interval programming model for resource allocation 
Environmental Protection (MEP) program. An information system 
to allow continual evaluation of this program relies on two data 
bases: (1) the Pollution Incident Reporting System for reports of oil 
a incidents and corresponding penalties; and (2) 
the Port Safety and Security/Marine Environmental Protection for 
reports on functional and managerial activity. This model is then 
extended to a model of “goal interval programming” (GIP) and a 
range of values for indicated goals replaces the exact values used in 
ordinary goal Senos. Deviations outside these ranges are also 
accommodated by piecewise linear functions with slopes that vary 
with distance from the oe intervals. Applications of the resulting 
information are intended for allocating manhours and planning the 
activities of the Coast Guard’s MEP program. 27 references. 

29952 Determination and implementation of optimal air quality 
standards. Atkinson, S.E. (Federal Energy Administration, we 
ton, DC); Lewis, D.H. J. Environ. Econ. Manage.; 3: No. 4, 363- 
380(Dec 1976). 

This paper utilizes two least-cost emission control strategies 
and develops rules for structuring and implementing optimal air 
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quality standards. A strategy typical of those currently enforced, 
based on the State Implementation Plans (SIP’s), is compared to two 
least-cost ome 1) ambient least cost (ALC), which achieves 
required air quality at least cost; and (2) emissions least cost (ELC), 
which achieves required emissions reduction at least cost. A demon- 
stration is given of the theoretically derived result that the ALC 
strategy should be utilized in cost-benefit analyses to determine air 
quality standards and to generate emissions taxes. Preliminaary anal- 
ysis of the St. Louis area indicated tentative justification for a 
particulate ambient standard at least as strict as the current Federal 
primary standard. The efficiency, equity, and administrative costs for 
implementation of strategies based on the least-cost concept are also 
examined. 33 references. 
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REFER ALSO TO CITATION(S) 29942, 29943, 29945, 29962, 
30817, 30904 


29953 (AD-A—032221) California's energy future. Morris, D.N. 
(Rand ey Santa Monica, Calif. (USA)). Mar 1976. 3ip. (P— 
5616). NTIS, PC A03/MF AO1. 
Abridgement of Rept. No. R-1793-CSA/RF. 
Sos, is of the Rand study on 
energy policy issues facing fornia, more full 
Alternatives for California: Paths to the Future, 
and summarized in some detail in an Executive Summary, R-1793/1- 
CSA/RF. The study is concerned with the problems of an uncertain 
future. These problems are extraordinarily complex and interwoven. 
Under conditions of rapid change, the full consequences of policy 
actions are difficult to predict and policy objectives are difficult to 
define. In addition, the relationships between state and federal ac- 
tions are poorly understood, involving issues of equity among indi- 
viduals and re and issues of environment, health, safety, and 
land use. Simple solutions should not be expected in such a policy 
area. However, a number of recommendations are presented because 
policy decisions should be made on the basis of the best information 
available when the political process demands they be made. The 
brief summary presented here necessarily omits most of the rationale 
for our conclusions and as well as a number of 
conclusions. The interested reader should consult the full 


subsidiary 
report for these additional details. 
29954 (BNL—21873) Systems 


approach to materials policy 

Hoffman, K.C.; Bhagat, N. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract EY-76-C-02-0016. 11p. (CONF-761213—1). 
Dep. NTIS $3.50. 

From IEEE conference on decision and control; Clearwater, 
Florida, United States of America (USA) (1 Dec 1976). 

A comprehensive systems framework for materials policy 
analysis, the Reference Materials System (RMS), has been developed 
and is described in this paper. Specifically, the RMS provides a 
systematic approach to organizing engineering process-type informa- 
tion regarding material flows, energy requirements, costs, and envi- 
ronmental impacts corresponding to various materials on all process- 
es ranging from extraction of resources through their refinement, 
transportation, fabrication, installation, and maintenance at the point 
of end use, as well as recycling. This system can be used for the 
assessment of material technologies, substitutions and policies, and 
has been applied to assess the role of renewable materials as subst 
tutes for energy-intensive nonrenewables. 


29955 (CONF-750706—, 311-326) Data systems in energy 
(Geological Survey, Reston, VA). 


Mexico, USA (9 


In Conference on computer support of environmental science 


distinct disparity exists between the number of Federal 
email with energy matters and the number of operational 
—_— seem to be about eight library data files intended 
for bibliographic and reference purposes and 14 files ee 
actual energy-related data of one sort or another. Those 
pane Bureau of Mines and Geological Survey are briefly 


resources. Chapman, P.F.; Hemming, D.F. (Open Univ., 
Walton- ony yf (UK). Ener, Research Group). 1976. 

From international TNO conf ference; Rotterdam, 
lands (2 Feb 1970. 

International TNO conference. 

examination are expressed as the fraction of total consumed 
in the production of a unit of gross output. Clearly are vast 
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Se of these sources of 
fuels. Using energy analysis it is possible to indicate points of futility 
where no net energy is produced (i.e. Xsub(f) = 1). For North Sea 
oil fields using current technology, this a to occur at a 
size of 100,000-200,000 tons of recoverable reserves of oil. For oil 
shales exploited using above-ground retorting, the outer limit is at a 
grade of about 5 gal/ton For uranium ores used to fuel a burner 
reactor, the cut-off grade was found to be of the order of 20 ppm. 
However, it should be remembered that at Xsub(f) = 1, there is no 
net output and the price of the fuel would be infinite. Because of 
payments to labour and capital, the upper limit of economic viability 
may well occur at values of Xsub(t) { rom 0.1 to 0.2. Thus uranium 
ores of a grade of 100 ppm U3QOs or less may not be ecomically 
viable using current burner reactors and this in turn implies an upper 
bound for the total thermal reactor capacity. For oil shales ex; 
using above-ground retortin room-and-pillar mining 15-. 
ton shale may represent upper limit of economic 

scale retort. 


29957 Legal descriptions of lands in the State of Alabama, under 
which the mineral estate, or a portion thereof, is owned by the Federal 
Silver Spring, MD; Bureau of Land Management 


Government. 
(1976). 

(0-page listing sorts by legal description (county, 
ridian, towship, range, and section) those lands under whic 
Federal government has reservations for coal oil, gas, or 
minerals. Included in the list are mineral reservations under lands 
administered by the U.S. Forest Service, Bureau of Land 
ment, Department of Defense, Army Corps of Engineers, and T 
nessee Valley Authority. Federal minerals under non-Federal lands 


29958 Natural resources policy, 1975—1985. Kneese, A.V. 
(Univ. of New Mexico, Albuquerque). J. Environ. Econ. Manage.; 3: 
No. 4, 253-288(Dec 1976). 


dant to scarce resources, there has also been a failure to 
economic theory and analysis to interpret the basic nature o 
problem. Reliance on the theories of competitive markets, for exam- 
ple, overlooks those assets (atmosphere, waterways, 

which have no market. This results in exploitation of resources 
environment. A policy to correct these weaknesses would (1) c 

for residual emissions rather than set and monitor standards, (2) 
eliminate tax benefits for industries extracting resources, (3) increase 
severance and gasoline taxes, (4) tax automobiles according to gas 
mileage, (5) eliminate labeling discrimination against recycled mate- 
rials, (6) discontinue nuclear Sie, (7) deregulate oil and natural 
gas prices, (8) encourage competiveness of natural resources indus- 
tries, review the viability of nuclear energy, and develop new energy 
technologies, (9) improve procedures for leasing, , Siting, 
and modifying the economic impact of energy and resource 
facilities, and (10) moderate the effect redistribution of income has 
on price structure. (DCK) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30002 


western region. (Ener, say 1s 
Washington, D.C. (USA)). ( 
NTIS $4.00. 

search, devel t and demonstration; Denver, Colorado, 
States of America (USA) (17 May 1976). 

Shortly after the publication of ERDA-48, A National Plan 
for Energy Research, Development and Demonstration: Creating 
Energy Choices for the Future, the Energy Research and a 
ment Administration held a series of regional meetings to pro 
the public with an opportunity to exchange information and opinions 
about Federal energy planning. To obtain similar evaluation of and 
comments on ERDA-76-1, RDA is holding a second series of 
regional meetings. The need for these meetings is based on the belief 
that the ultimate decisions about the level of energy to be consumed 
in the country and the technologies to be employed will be made by 
the nation as a whole. This iterative approach allows the public, 
industry, universities, and state and local governments to voice their 
opinions about the nation’s ener; policy. In May 1976, ERDA, in 
conjunction with the Western Governors’ Regional Energy Policy 


choices for the 
tt Administration, 
INF-760597—). Dep. 


3073 
are also included in the listing. The listing describes 470,000 acres of 
mineral reservation lands in addition to those described in a listing 
made available in May, 1976. (MCW) 

A proposed natural resources policy will take into account 
the interdependencies of resource and environmental problems. Cur- 
rent policies, while largely ignoring these interdependencies, are also 
inconsistent, outdated, and too dependent on regulation. Although 
many of these weaknesses are a result of the transition from abun- 

1975. 

From ERDA-wide conference on computer 
ronmental science and analysis; Albuquerque, New 

Jul 1975). 
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Office, sponsored hearings in Denver, Colorado. The states involved 
were Montana, North Dakota, South Dakota, at nea 
Colorado, Utah, Arizona, New Mexico, and Nevada. The agenda, 
which was drawn up to reflect the major concerns of this region, 
focused on energy conservation, synthetic and fossil fuels technol- 
ogy development and commercialization, environmental and socio- 
economic impacts of energy resource development, solar and geo- 
energy, and intensive electrification. A number of issues 
were defined and discussed in each of these areas, and a range of 
important, and often a opinions were expressed on energy 
i ing priorities, environmental impacts. These opin- 
ions viewpoints are summarized in this document. 


29960 (NP—21435) Energy research and development. (New 
Zealand Energy Research and Development Committee, Auckland). 
1976. 15p. Dep. NTIS (US Sales Only) $3.50. 

ie New Zealand Energy Research and Development Com- 
mittee was formed in 1974 to promote and support energy R and D 
in government ey universities, research associations, and 
the private sector. The Committee established a series of priorities to 
assist it in deciding on projects that should be funded. A consortium 
has undertaken a study of the Rakaia River to determine the poten- 
tial of the river for power generation and for irrigation. Four 
contracts have been let on investigations of solar energy, and two 
contracts have been let on the potential of wind energy develop- 
ment. Energy demand from the meat, pulp, and paper industries is 
reported. The Committee is concerned with energy policy and with 
a small group conducting detailed studies of various energy scenar- 
ios. The Committee administers the energy research that is conduct- 
ed Joint Agreement for Scientific and Techno- 
logical eration; several joint projects are underway, mainly on 
geothermal energy. (MCW) 


29961 Nonnuclear energy research and 
1977 authorization. 


Insular Affairs, United States Senate, Ninety-Fourth Congress, 
Session on S. 3105, February 23, 25, 27 and March 2, 1976. Washing- 
a Committee on Interior and Insular Affairs (1976). 780p. 
Hearings were held for four days on S.3105, the ERDA 
authorization request for fiscal year 1977. Witnesses incl Robert 
W. Fri and other ERDA spokesmen, several members of Congress, 
and representatives of private industry and citizen groups. The need 
for flexible funding was stressed in order to facilitate integrated 
efforts like the baseline environmental studies in conjunction with 
geothermal technology. Much of ERDA's research effort is consid- 
ered both multi-technology (applied) and wean science ( 
S and needs to be pee dh as such. Nonnuclear efforts for FY 
1977 support mid- to long-term technology, but the focus is on near- 
to mid-term. Recent shifts in emphasis of the total ERDA —— 
have increased the proportion of nonnuclear work, but tive 
a depend on whether national security programs are in- 
cluded. Representatives of industry urged Congress to ——- 
prices in order for capital investment to proceed. Common Cause 
complained that funding for solar and other nonnuclear research is 
out of balance with nuclear budget. A status report of all 
nonnuclear energy efforts is included. (DCK) 


29962 (TID—27291) Strategic plans for energy research and 
development, FY 1976—FY 1981. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1976. Contract W-7405-ENG-48. 66p. 
Dep. NTIS $4.50. 

This guidance charts the course for the future direction for 
the Lawrence Berkeley Leaig vey (LBL). ERDA approves the 
following institutional aspects for LBL: (1) LBL would maintain its 
strong capability in present basic science programs, but redirect and 
expand its activities on a selective basis into applied research and 
technology-developed programs with a goal of achieving a level of 
activity in these new programs comparable to those of the basic 
program; and 2 these applied programs would provide a basis of 
support for ERDA — management teams managing engineer- 
ing develo t and demonstration projects. Three important ac- 
tions that the Lawrence Berkeley Slereeey must undertake as it 
evolves into this new role are delineated, namely: to collaborate with 
and various social science departments at the 
Univ. of ifornia Berkeley Campus; increase its contacts with 
industry, utilities, and state governments; and icipate with the 
San Francisco ERDA Operations Office and ERDA Program of- 
fices in project ment responsibilities. Developmental work 

¢ performed at LBL is described for the various areas and 
disciplines. (MCW) 
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REFER ALSO TO CITATION(S) 28867, 28877, 28895, 28944, 
29022, 29441, 29442, 29445, 29446, 29449, 29458, 29462, 29532, 
29595, 29596, 29615, 29618, 29619, 29628, 29636, 29637, 29645, 


29763, 29855, 29857, 29861, 29946, 29948, 29962, 30908, 30909, 
30910, 31585 
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29963 Are light water reactors the solution. Strauch, S. 
Research and Development Administration, Washington, 
Energy (Stamford, Conn.); 2: No. 1, 25-27(Win 1977). 

Although long-term energy needs look to the breeder reactor 
(LMFBR) programs, ERDA-sponsored short-term programs are 
also directed to improving the productivity of the light water 
reactor (LWR). Specific efforts are aimed at shortening the down- 
time needed to reload fuels and maintain plants, improving the 
diagnosis of operating performance, and shortening the time needed 
for plant decontamination and construction. Mr. Strauch feels that 

‘s will continue to be economical, safe, and reliable for generat- 
ing electricity in the next century if the fast breeder can provide 
much of their fissile materials. parisons with fossil-fuel plants 
— coal-fired) show that nuclear plant average unit costs are 

ightly higher for operation, maintenance, supplies, and fixed costs, 
but significantly lower for fuel, production, and generating costs. 
The price of uranium, however, will increase in the next five years 
from $10 to $30 or $40 per pound. Analysis of Pe ooo costs, 
assuming a 500,000 megawatt capacity, indicates without the 
introduction of the LMFBR costs for LWR power will increase 
dramatically as uranium resources are depleted. It is expected that 
2025, according to Mr. Strauch LMFBR plants will generate 
for all new plants as plants, with 

tricity generating costs about 30 percent o' s modern coal- 

fired plant. (DCK) 


29964 Pian for ecumenical hearing on the risks and 
of the further expansion of nuclear power programes. Francis, J.M. 
(Heriot-Watt Univ., Edinburgh (UK)); Abrecht, P. pp 5-20 of In 
Facing up to nuclear power. Francis, J.M. (Heriot-Watt Univ., 
rite Abrecht, P. (eds.). Edinburgh; Saint Andrew 
The basis of the Hearing, initiated by the World Council of 
Churches, is explained. Some countries are planning a rapid develop- 
ment of nuclear power, but others are reluctant to follow this line. 
An outline is presented of the divergent views: those against refer to 
the political, social and technical problems which are being left with 
future generations (management of obsolete reactor systems, storage 
of radioactive wastes); restriction on free discussion on grounds of 
national security; need for international safeguards; economic ques- 
tions; environmental impact; plutonium hazard of breeder reactors. 
Those for nuclear power argue that there is no obvious alternative 
way of meeting the world’s power demands. Intermediate views are 
also presented. The Hearing received position _ prepared by 
specialists on the various as; of the subject. Hearing Group 
held a meeting at Sigtuna, Sweden, June 24 to 29, 1975. The text of 
the document they prepared and the position papers, are presented 
as separate papers in the present series. 
29965 hearing on nuclear energy: a report to the 
Sweden - June 24-29, 1975. Francis, J.M. (Heriot- 


)); Abrecht, P. ( 
The report falls under the following headings: introduction 


survey of np sources including 
isk assessment and the criteria for public acceptability; 


ons; nuclear energy -a challenge to the Churches (social and ethical 
issues); conclusions. 

29966 Hypotheticality and the new challenges: the pathfinder role 
of nuclear energy. Hafele, W. (IIASA, Austria). pp 40-68 of In 
Facing up to nuclear power. Francis, J.M. (Heriot-Watt Univ., 
Edinburgh (UK) Abrecht, P. (eds.). Edinburgh; Saint Andrew 


The concept of ‘hypotheticality’ is explained in relation to the 


ial safeguards) are considered from 
this point of view. It is argued that public debate of such matters 
must be as they are of vital concern to society as a whole. 
Formal li procedures using public hearings force 


use of nuclear energy. Shinn, 

R.L. (Union Theological Seminary, New York (USA)). pp 137-155 
of In Facing up to nuclear power. Francis, J.M. (Heriot. Watt Univ., 
Abrecht, P. (eds.). Edinburgh; Saint Andrew 
Various possible futures for society and the human race are 
imagined, depending on the use, misuse or non-use of atomic energy. 


ubcommittee on Energy 

Research and Water Resources of the Committee on Interior and 
Watt Univ., Edinburgh (UK)); Abrecht, P. pp 160-207 of In Facing 
up to nuclear power. Francis, J.M. (Heriot-Watt Univ., Edinburgh 
(UK) 
umanity’s energy needs); planning the energy supply system (brie 
adiological hazards and operational experience with nuclear power 
programmes (including different types of reactor system, waste 
management, plutonium use and misuse, transportation, reprocessing, 
safe ds, accidents, waste heat); nuclear energy and nuclear weaj 
‘safety’. The risk of a serious accident to a power reactor can be 
made very small but there is no way of showing that it can be 
eliminated +o and the residual risk is then said to be 
hypothetical. several aspects of nuclear power (routine oper- 
ation of plants, ICRP criteria for radiation exposure, rare but major 
arguments to . concrete _ 
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Ethical and social issues are discussed under the 


G. Univ 67 (France)). of of In 
Press (1976). 


Remarks the future of with 
headings; ecological, epistemological, economic and theological. 


29969 Social institutions and nuclear energy. Weinberg, A.M. 
(Oak Ridge National Lab., 7 (USA)). pp 21-39 of In Facing 
to nuclear power. Francis, J. M. (Heriot-Watt Univ., Edin’ 
(UK)); a P. (eds.). Edinbur 

brief outline is given of 
pan, generation of power reactors. The 
on the environment are summarized " 


i ials, and permanen' 
oneness ‘risks’ and safety’ are 

't is argued that although the 

argued tat although the pice of 
all but infinite source of energy. 


29970 
ysis of nuclear power plants and DC) op 
478 of In Energy and the environment cost on, DO. op 
R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1976). 
and the environment - cost 
(23 Jun 1975). 


The licensing of nuclear power ts 
environmental and societal im; 


benefits during a five- to seven-year period plus a 
thirty- to forty-year plant life requires forecasts to be 
whose uncertainty of realization is itself a source of risk to societal 
values. This paper discusses the nature of risk and uncertainty 
explores different forecasting methodologies and their application 
their dives of impacts on public interest of the local, regional 
ir diversity of impacts on ic interests at i 
and national levels. 


experience relating to the financing of nuclear 
ig, R.E. (Florida Power and Light Co., Miami). pp 
i cost-benefit 


principal difficulties identified are nuclear regulatory 


standardization in nuclear power plants, and 


discussed include standardization of nuclear power plants, restric- 
tions on backfitting of regulatory changes, and alternate forms of 


utility plant 
of In 
ew York). pp SE6-606 of In and the 
: the environment - cost 
“03 Jen 1975). 


growth the 1975-1985 d 

projections in 

electric utilities’ capital structure and its capability to 


See CONF-750697— 
of this paper is to review estimated and 


The 
nuclear fossil capital costs in order to better understand 


EPA's role in standards setting. Rowe, W.D. (Environ- 
mental Protection Agency, Washington, DC). pp 655-679 of In 
and the environment cost-benefit analysis. Karam, R.A. 
oe es Pergamon Press, Inc. (1976). 
rom Proceedings of 


29975 Need for and status of the fKy hy 
Reactor. Rop, D.J. (Westinghouse Electric 
9.1-9.8 of In Frontiers of power technology conference. Stillwater, 
OK; Oklahoma State University (1976). 
From Frontiers of power 
OK, USA (27 Oct 1976), 
It has been establi 


ontreal, Quebec (Canada). 
eo anak 62: No. 315, 25-34(Sep 1976). 


electricity in Quebec is predicted to i 
year 2000. Nuclear power plants will provide 


(MCW) 
29976 

w. 

Genie Neclesire 
(in French 
78 

000 

doses 


‘BB 
Zz 
3 


Conference on the Non-Proliferation Treaty 

in Geneva in May 1975. In addition, there were 68 “insertions 
SALT II and Why 

igh,” by Milton Leitenberg, Cornell University, 


greater reliability and verified for today’s 
nuclear i. Levenson, M. EPRI J.; 2: No. 1, 22-33(1 4 
juclear Power Division/1976 review. 
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gg gg pepe headings: principal factors which have markedly increased costs. In addition, 
risk; present and effects of the oil embargo on prices of other fuel are examined. 

future values; economic justice; political power; relation to military 

it analysis; Atlanta, Georgia, USA (23 Jun 1975). 

See CONF-750697—. 

EPA’s role in setting radiation protection standards is re- 
viewed. In addition, are of EPA's 
concerning Uranium Fuel Cycle Standards, Plutonium Sees, 
and Federal Radiation Protection Guidance. 

level radioactivity, tulated large acciden’ transport of radioac- ee 
Te a on of pm wastes. The century, the U.S.--from both a technical and economic point of 
ssed in relation to each topic. view--must increase its reliance on electricity through coal- and 
nuclear power is a commit- arenes lants. The U.S. has 56 commercial nuclear 
is worthwhile in return for an power plants soovtdin ing about 8.5 percent of the nation’s electricity, 
and it has been proven that light-water-reactor plants are generating 
electricity 40 percent cheaper than fossil-fuel-fired plants with mini- 
mal impact on the environment. Unfortunately, uranium is a limited 
natural resource, and today’s reactors are able to use only 1.5 
percent of the uranium that is mined. The breeder is able to use 60 
percent or more of the uranium by converting uranium-238, which is 
not useful in light water reactors, into the basic fissile fuel of the 
breeder, plutonium-239. In operation, the LMFBR breeds more fuel 
than it consumes by converting uranium-238 into fissile plutonium- 
239. Since today we have better than 220,000 tons of depleted 
requires an analysis of uranium tails from past enrichment operations in storage, the supply 
tive energy sources, of fertile uranium-238 for liquid metal breeders is guaranteed for 
sites, plant designs and the alternative of not Sa sage an electri- more than a century. Thus no additional uranium mining will be 
cal power plant at all. The evaluation of the flow of costs and needed for breeder 4a pom and since enrichment costs will be 
eliminated, the LMFBR fuel cycle costs will be extremely low. 
: human and technical Paskievici, 
to 
29971 Utili 30 
power plants. i mmercial reactor types are described. n 
575-587 of In lants and other sources are compared. Accident 
Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1976). a= examined. Economic, political, strategic, and moral aspects 
From Proceedings of on and the environment - cost eighed. 
is; i 75). 

ne SA (23 Jun 1975) N if H re the Su 
This paper reviews the experience of utilities in financing Control, International Organizations Security Agree- 
nuclear plants and anal the major causes of delays and i the Committee on Foreign Relations, United States Senate, 

February 1975. 
ower Kesearch Institu 1s 

ustry. ‘ to the assurance and demonstration of nuclear power plant safety 
finance con- and the continued 4 T-y of safe, economical nuclear power. 
programs are . To accomplish this, EPRI has conducted several projects: (1) full- 
scale impact and aerodynamic tests to check utility components 
29973 Analysis of current trends in nuclear and fossil powered against tornado-force winds, (2) fuel performance checks on fuel 
generation costs. Whitman, M.J. (Energy Research and Develop- rods, fuel assembly, and core, and (3) thorium utilization in light 
ment Administration, Washington, DC). pp 609-621 of In Energy water reactors. Projects that are under way or in the planning stage 
and the environment cost-benefit analysis. Karam, R.A. (ed.). Elms- include: (1) power plant information data banks; (2) stasis of 
, corrosion to improve steam generators, radioiodine release control, 
- cost blowdown heat transfer, decay heat, pressure boundary integrity, 
pipe | and pool swell in boiling water reactors, and condens- 
er oy (3) new computer codes for design and safety analysis; (4) 
designs for breeder reactors and nuclear power plant control rooms; 
the (5) tests for eddy-current effects; and (6) assessments of valve 
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problems and the commercial feasibility of HTGR reactors. A brief 
review and status report is included for each of these areas. (DCK) 


29979 Health effects of electricity production. Comar, C.L. 
(Electric Power Research Inst., Palo Alto, CA). Aware; No. 77, 11- 
14(Feb 1977). 

Presented at the vo of Physicians of Philadelphia Bicen- 
ae Lectures, World Health in Human Perspective, October 6, 
1976. 

Compari of nuclear and fossil-fuel power plants indicate 
that other factors, such as land and water, transportation, capital, 
etc., besides population health effects may limit the development of 
power generating plants. With lag times of seven to ten years for 
plant construction, the U.S. needs to determine what mix of fuels, 
shortages, and conservation to pursue. The major barrier for coal 
appears to be uncertainty over the development of control technol- 
ogy to protect the environment when large amounts are burned. 
Public perceptions of nuclear risks suffer from lack of knowledge, 
association in the public mind with nuclear weapons, and the fact 
that no effects on the general public have actually been observed. 
Analysis of respiration, disease, and genetic effect data and possible 
sociological implications for the two types of plants conclude that it 
is easier to implement controls for nuclear power and the assumed 
risks of death level are lower for nuclear plants than for other 
technologies we are familiar with and accept. (DCK) 


TRANSPORT AND STORAGE 


29980 Potential and applications for storage. Sheldon, 
E.L. (Jet Propulsion Lab., Pasadena, CA) “ip 10116 of 
Frontiers of power technology conference. Stillwater, O) 
ma — University (1976). 
rom Frontiers of power technology conference; Stillwater, 

OK, USA (27 Oct 1976). 

Energy storage has had limited use in the past because utilities 
— to supply peak loads by building additional low- 
capital-cost generating facilities. Recently, however, concerns over 
fossil fuel shortages and sharply rising fuel costs have stimulated 
interest and studies of many methods for energy storage. Rapid 
growth of research, development and application of energy storage 
is predicted during the next 25 years. The large-scale use of solar 
energy for power production may depend on the availability of 
suitable and cost-effective storage systems. The potential benefits the 
role of energy storage and its impact on energy delivery systems are 
discussed. Specific storage systems are not described extensively, but 
six that are discussed briefly are pumped hydro, superconducting 
magnetic, underground compressed air, batteries, hydrogen/fuel 
cell, and super flywheels. 


29981 Underground compressed air 
R.D.; Mitchell, A.S. (Fenix and Scisson, Inc., ne. Tulsa, ssa, OK). pp 121. 12.1- 
12.12 of In Frontiers of power technology conference. Stitwater, 
OK; ag ~ State University (1976). 

rom Frontiers of power technology conference; Stillwater, 

compri air energy storage concept u' 
off-peak electrical energy to compress and store air in an under- 
ground receiver for later release into fuel-fired gas turbines that are 
used to supply power for generators during the peak load demand 
cycle. The advantage of having a pre-compressed air supply for the 
fuel-powered turbine is —— one of fuel economy, as a substan- 
tial part (up to 70%) of the power produced by the turbine under 
conventional operations is used to compress the air for the turbine 
inlet. With the air already compressed during the off-peak cycle, a 
three-fold increase of useful electrical power is possible, or to put it 
another way, only one-third as many turbo-generators are 
Turbo-generator fuel requirements are correspondingly reduced and 
this may be the dominant factor in the development of compressed 
air storage. This paper presents the conclusions of a study to 
determine the economic and technical feasibility of utilizing various 
underground geologic environments for compressed air energy stor- 
age. These conclusions are based in part on work recently completed 
for ERDA. Participants in the study were General Electric Compa- 
ny, Fenix and Scisson, Inc. and United Engineers and Constructors, 
Inc. The Electric Power Research Institute is funding an ongoing 
effort by the same team for the conceptual design of a CAES facility 
for a specific site on the McIntosh Salt Dome in southwestern 
or a CAES cavern in domal 
t. 


CONSERVATION 


REFER ALSO TO CITATION(S) 29936, 29962, 29987, 29993, 
30016, 30076, 30128 
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29982 (ERDA—76-156) Energy conservation workshop for com- 
munity college leaders held in Chicago, 1976. 
(Energy Research and Development Administration, W 

1976. Contract EX-76-C-01-2136. vp. Dep. 
50. 


Coston by Charles County Community College. 

A three-day meeting of Community College Leaders and 
representatives of ERDA's Office of Conservation was held to 
examine appropriate means for integrating the U.S. community 
college system into ERDA’s energy conservation program. Current 
energy conservation education programs in community colleges 
were reviewed, new priorities for action were identifed, and strate- 
gies for implementing these priorities were recommended. It was 
concluded that the community college system is ideal for delivering 

ucational material to citizens and 


energy conservation ed and should be 
so used. (LCL) 

29983 (ERDA—77-22) Consumer Products and Technlolgy 
Branch h and Development Adminis- 


program plan. (Energy Researc’ 
tration, Washington, D.C. (USA)). 1977. 31p. TIC. 

The broadly stated objective of the Consumer Products and 

Technology Branch (CPT) is to encourage and manage research, 
development and demonstration (RD and D) of new energy-con- 
serving technologies in heating, cooling, and ventilating equipment 
and systems; lighting and windows; appliances and other consumer 
products; controls; materials; telecommunications; and diagnostic 
equipment used to determine the efficiency of energy use in build- 
ings. In order to meet its objectives, the CPT Branch has divided its 
program into three areas: (1) the development of more energy- 
efficient technologies, (2) the development of energy-efficient con- 
sumer products, and (3) the analysis of and dissemination of informa- 
tion about these technologies and products. The overall plan for 
selecting and administrating projects with this program is outlined, 
and specific projects, e.g., heat pump and building diagnostics stud- 
ies at ERDA Headquarters; studies at Oak Ridge National Laborato- 
ry on the energy efficiency of consumer products, Brookhaven 
National Laboratory research on space conditioning and construc- 
tion materials in buildings, and window and lighting systems studies 
at Lawrence Berkeley Laboratory are described. (LCL) 
29984 (FEA/E—76/451) Guide to reducing...energy use budget 
costs. (National Association of Counties, Washington, D.C. (USA); 
National League of Cities, Washington, D.C. (USA); US Conference 
of Mayors, Washington, D.C.). Nov 1976. 93p. NTIS. 

This document provides city and county governments with 
straightforward, practical information needed to reduce energy costs 
and save taxpayers money. Local government officials will the 
basic “whys,” “how-to's,” and “by whoms” of successful ener; 
management carefully abe out, so that specific programs can 
selected and tailored to a specific community. This guidebook is a 
major step forward in cooperation between Federal and local gov- 
ernments in energy programs. It represents an awareness of the 
energy challenges that all levels of ac government face today, and a 
real willingness to work —— to meet these challenges. Follow- 
ing the introductory chapter, a chapter on the commitment to 
energy management is presented. Chapter 3, Employee Pro 
examines employee participation in conservation programs. 

4, Vehicle Fleets, reviews the implementation of energy pine 
tion measures in vehicle fleet operations. The last two chapters 
examine all aspects of energy conservation in new and existing 
buildings. An extensive bibliography is provided. (MCW) 


March -q 1976. Washington, DC; 


hearing, 
lowest-cost 
and most attractive means for svoiing ene 
shortages and dependence on imported fuel, and is per 
option that can achieve substantial results in the next ay years. He 
is also convinced that energy conservation is entirely consistent with 


continued economic growth and increased employment. This point 
was addressed most effectively by Mr. Richard of the 3M 
Corp., who stated in a speech to on October 20, 


1975: “Energy conservation does not put It does 
not reduce our GNP. Instead, it keeps our people working, it also 
puts more people to work in the engineering, the construction, and 
the manufacturing sectors. It will also permit more capital formation 
by business so that new plants are built and more people employed. 
business sense.” Witnesses appearing at the nage included Dr. 
George N. Hatsopoulos, accompanied by Mr. Armstrong, and 
Austin N. Heller. A statement by Charles A. Berg; letters by 
Hollister H. Cantus; a comparative analysis of Chapter of the 1976 
ERDA Plan and a letter from Senator Ho ; and a 
Frederick aly tiated ta tho i 


29985 ERDA energy conservation programs. Hearing before the 
Committee on United States N -Fourth Con- 
gress, Second Session, Committee 
on Commerce (1976). 
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SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 28763, 29452, 29456, 29940, 
a 29970, 29999, 30000, 30013, 30014, 30020, 30027, 30029, 


29986 (BNL—21918) Briefing book on the energy situation in 
New England. Brainard, J.P.; Munson, J.S.; Palmedo, P.F. (Brookha- 
ven National Lab., Upton, NY. Sata Oct 1976. Contract EY-76- 
C-02-0016. 138p. . NTIS $6.75 

This briefing k is designed to give a concise overview of 
the facts of the energy situation in New England and of attitudes 
within the ryitt towards current energy issues. Many of the central 
problems of U.S. energy policy are manifested in region in a 

increasing prices in an economicall her tan the Ener; 
prices were already high in 1970, 30% hi the rest of 
country; the difference increased to 38% 1974. With essentially 
no indigenous energy resources, New is an energy-import- 
ing region For various reasons it is also more dependent on 
other regions of the country and, at the same time, di 

from domestic petroleum-producing regions. The result is that 4 
60% of the fuels it consumes is imported from abroad. Although the 
future supply of energy to the — is critically dependent on 
energy-resource po! policies, policies re’ and 
shale development, the region's concerns cluster around policies and 
technologies that are perceived to have a more direct impact on its 
energy welfare. Thus, energy conservation, solar energy, nuclear 
power, offshore oil development and, in general, the price of energy 
to the region are paramount issues of concern and debate. Follo 
the | these i are discussed i four additi 
chapters: The Energy Situation in New England; Regional Energy 
Issues; Energy-Related Institutions; and State Legislation. 


(BNL—50552) Future residential and commercial 
demand in the Northeast. Lee, J. (Brookhaven National Lab., U; 
(USA)). Mar Contract EY-76-C-02-0016. 141p. 


$6.00. 

In 1972 the Northeast consumed 5.02 quadrillion Btu's 
(quads) or 44 percent of its energy use in the residential and 
prnrancir ghee Of this total, about two-thirds (3.30 quads) was 


commercial 
existing demographic projections and considering different levels of 
change logy, government policy, consumer behavior, and 
related factors, three alternative The Base Case prop patterns were 
constructed for 1985 and 2000. The Case pad og oy which 
assume a continuation of the consumption have devel- 
oped since the “energy crisis” of 1973-74, indicate a total residential 
energy use that remains roughly at the 1972 level until 1985. This 
consumption is projected to increase at an ann nay compountas 

‘gy demand is projected to grow at an annual rate of 2.7 t 
pre 1972 and 1985 and 4.1 percent between 1985 and . The 
conservation scenarios indicate that there is a tremendous potential 
for energy conservation in the two sectors. Universal application of 
technology that is currently available at reasonable cost and slight 
alterations of life style would reduce the average energy growth in 
of 1.7 percent to almost zero growth between 1972 and 2000. A 
more severe conservation case which assumed direct governmental 
intervention, maximum utilization of current technology, and some 
public sacrifice of convenience and changes in lifestyle could reduce 
energy consumption in 2000 to about the 1972 level. 


29988 (BNL—50581) Report on the regional and system type 
disaggregation of the single family dwelling space heat energy demand 


sector. Muench, T.J.; Wooders, M.H.; McLean, R. (Brookhaven 
National Lab., U; N.Y. (USA)). Aug 1976. Contract EY-76-C- 
02-0016;FEA-14-01-001-1922. 63p. S $4.50. 


Two models are dev tt 


type of system. 
29989 (LA—6624) 1975 energy production system in the states 
of the Rocky Mountain (Los Alamos Scientific 


region. Kolstad, C.D. 
Lab., N.Mex. (USA)). Dec 1976. Contract W-7405-ENG-36. 123p. 
Dep. = $5.50. 
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conversion, and to a lesser degree consumption, have been compiled 
for Arizona, Colorado, Idaho, Montana, Nevada, New Mexico. 
Utah, and Wyoming, individually and as a region. Four types of 
information on the regional energy-production system are given: (1) 
quantities of energy produced, transported, exported, converted, and 
consumed; (2) employment in these activities; (3) contributions by 
these activities to final energy price; and (4) maps of the energy- 
supply system in each state. The data on energy quantities are 
presented in two forms: (1) in detail in the form of a reference 
energy system, and (2) in a simplified form enabling a quick over- 
view of a state’s energy-supply system. State-by-state resource data 
are given for coal, oil, gas, and uranium. 


29990 (LA—6665-MS) Local impact model. McKay, M.D.; 
Bruckner, L.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Jan 
1977. Contract W-7405-ENG-36. 33p. Dep. NTIS $4.00. 

This report describes a time-dependent optimization model 
developed for use in the study of local impacts associated with 
energy development in small communities. The model, formulated as 
a mixed-integer programming problem, was designed (1) to simulate 
the development which might take place, and (2) to find a path of 
development judged good by some set of standards. Example solu- 
tions for a fifteen-year case involving four coal gasification plants 
and three electric generating stations are presented. Additionally, 
results from a sensitivity study of a ten-year case with one coal 
gasification plant and one electric generating station are exhibited. 
29991 Energy crisis and the choices for Brazil. Goldemberg, J. 
Interciencia; 1: No. 1, 32-36(1976). (In Portuguese). 

The relationship between energy consumption and Gross 
National Product per capita and the marked tendency for an increase 
in energy consumption by underdeveloped countries are discussed. 
The percentage of energy utilized in Brazil originating from various 
sources (hydroelectric, petroleum, etc.) is presented. It is shown that 
wood consumption, which was 49.9% in 1952 fell to 27% in 1972, 
with a resulting increase in the use of petroleum and of hydroelectric 
energy. The fact that transport in Brazil is carried out essentially by 
road and not by river or train gives rise to such a high petroleum 
consumption. The situation will tend to become worse if strong 
governmental decisions are not taken or if new oil reserves are not 
localized in Brazil, which imports 75% of the 800,000 barrels a day it 
consumes. Even if this should occur, it is evident that the price of 
petroleum, as a result of the 1975 crisis, would preclude its indis- 
criminate use. To solve its energy problems, Brazil must therefore 
either use its hydroelectric resources situated in the Amazon region 
or make use of nuclear energy. The use of the energy of the Amazon 
affluents will require the development techniques of long-distance 
transmission which is still to be done; therefore, the only solution 
which remains for the central and southern regions of the country is 
the use of nuclear . Realistic forecastsindicate that the country 
will need 107 kW of nuclear energy in the central and southern 
regions before 1990. The real problem for Brazil is therefore to 
decide whether it will establish a nuclear industry in which the 
reactors would be progressively built in the country—with a view to 
nuclear self-sufficiency—or if the reactors will be all imported, as 
took place with the first Brazilian nuclear plant. The question of fuel 
choice (natural or enriched uranium) and its relevance for obtaining 
nuclear independence are also discussed. 


29992 Energy market up to 1990. Kohle Heizoel; 29: No. 8, 9- 
12(Aug 1976). (In German). 

With tabs. 

A forecast by the ESSO AG on the energy market is present- 


29993 Indiana energy, 1977: a status report with suggestions for 
policy action. Terre Haute, IN; Indiana State University (1977). 33p. 

The Executive Committee of the Indiana Academy of Sci- 
ences presents its report on the condition of Indiana's indigenous 
energy resources, the current energy consumption within the state, 
and current thinking regarding future trends against the background 
of established and de facto state policies. Following an introductory 
chapter on the energy problems facing Indiana, Chapter 2 describes 
the present situation for the major components of Indiana's energy 
system, noting in particular the status and future prospects of poten- 
tial alternatives to those fuels now in common usage. The following 
subjects are covered: energy conservation; electricity—generation 
capability and nuclear projections; solar energy; natural gas and 
crude oil production in Indiana; underground storage of natural gas; 


electricity, and uranium production, transportation, exportation 
pton, 
Dep. 
ue! 
deman for 
space heat by states. 1S an extension Of a single-peri ear 
ee emg om | model of the nation’s energy system, the Brookhaven 
nergy System Optimization Model. In it the demand for single- 
family . heat is disaggregated by state and type of wo ate 
system. other is a multiple-period dynamic programming mode 
of single-family heat ) some also disaggregated by state and 
panel on policy considerations for energy conservation, electrical 
power, solar energy, and coal are presented. Data on committee 
system in the Rocky Moun personnel conclude the report. (MCW) 
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POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 29945, 29948, 29958, 29961, 
29971, 29974, 29985, 29986, 30006, 30011, 30018, 30028, 30031, 
30033, 30822, 30824, 30825, 30830, 30914 


29994 (DEU—76-8) Energy program, 1975. (Ministerium fuer 

Wirtschaft, Mittelstand und Verkehr Baden-Wuerttemberg, Stuttgart 

Secs F.R.)). 1975. 143p. (In German). Dep. NTIS (US Sales 
ly) $6. 


The 1975 energy om ony of Baden-Wuerttemberg is present- 
ed in detail under the following: the function of the energy program; 
principles used in formulating the program; the aim of rogram; 
and the general assumptions made in its development including basic 
energy needs and resources of the area; assumptions made regarding 
the individual energy sources; improvement of the organizati 

structure; directions of the plan; special regional considerations; 
osK) energy research; and progress made in the energy program. 


29995 Energy: Canada. MacNabb, G. (Dept. of Energy, Mines 
Ottawa). pp IV.1-IV.15 of In International 
Winni Manitoba; Biomass Energy 


CONF-7305127—. 

An overview is given of the factors to be considered in the 
formulation of an energy policy for Canada. The four aspects 
discussed are energy exports, adequacy of the Canadian resource 
eee interaction, energy trade with the USA. 


29996 Decision making for energy choices. Hammond, R.P. (R 
and D Associates, Santa Monica, CA). pp 80-89 of In Energy 

the environment cost-benefit analysis. Karam, R.A. (ed.). Elmsford, 
NY; Pergamon Press, Inc. (1976). 

benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 

See CONF-759697—. 

Much of the confusion about energy policy comes from 
mixing up issues which belong to different periods of time, or for 
which time is an element in the evaluation. Energy decisions lead to 
benefits which are deferred in time, often by several decades, and yet 
there is no consistent federal policy for the rate by which future 
values are discounted. Similarly, choices must be made at one and 
the same time for current construction, for commercial development 
and for research projects. These choices can be less controversial if 
clearly segre; in time and then evaluated by means of secondary 
selection rules. 


29997 Energy of waste and the problem of informed choices. 
Nader, C. (Oak Ridge National Lab., TN). pp 625-639 of In Energy 
and the environment cost-benefit analysis. Karam, R.A. (ed.). Elms- 


ford, NY; Pergamon Press, Inc. (1976). 

From ings of it - cost 
benefit ee oe Atlanta, Georgia, USA (23 Jun 1975). 

See CONF-750697—. 


This paper discusses the imbalance of power between energy 
producers and end-use consumers, the values reflected in different 
energy postures and the resulting confusion from unex 
values, and the centrality of intended and unintended effects or 
consequences. It focuses on the relationship of these issues to deci- 
sions On energy use levels and on which energy sources to dev: 
at what rate and costs, and for the advancement of which 


29998 “As low as practicable (ALAP)" environmental criteria, 
judicial travesty or justifiable rule in a benefit-risk/cost-risk context. 
Bender, M. (Union Carbide Corp., Oak Ridge, TN). pp 640-654 of In 
Energy and the environment cost-benefit analysis. Karam, R.A. 
(ed.). Elmsford, NY; Pergamon Press, Inc. (1976). 

From Proceedings of my A the environment - cost 
benefit analysis; Atlanta, Georgia, (23 Jun 1975). 

The logie of applying “as lo practicable” (ALAP) 

logic of applying “as low as i * envi- 

ronmental criteria in a benefit-risk/cost-risk context is discussed. The 
premise is developed that environmental criteria have a probabilistic 
costs. The insurance definition of risk is used to develop the ar, 
ment that environmental criteria are logically based on showi 
the net risk of incurring environmental costs is in balance with the 
net risk of losing environmental benefits. Examples are discussed to 
show that excessive emphasis can sometimes be placed on long-term 
environmental risks when compared to el uncontrollable risks 
oo or greater signi constraints imposed by 


criteria are shown to be of appreciable importance in the 
benefit-risk/cost-risk assessment and to require careful examination 
to avoid inadvertent loss of environmentally beneficial resources. 


29999 Building the fact bases and 
decisions. Males, R. EPRI J.; 2: No. 1, 44-55(1977). 
Energy Analysis and Environment Division/1976 review. 
The ic Power Research Institute's research 


wer plants and high-voltage fields 


on the air, and effects of heated water on aquatic life. The Supply 
i ill devi 


and the and Conservation Programs 
and supply of electric energy and other fuels. The role of technology 


demand supply projections into a constant economic and envi- 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 28803, 28804, 29959, 29973, 
29993, 31250 


30000 (FE—2559-3) Fossil Demonstration Plan program: an eco- 
nomic evaluation. B.J. (Mitre 


jimi 
FY-1978 demonstration plants subprogram; development of alterna- 
- fossil energy demonstration program strategies; a evaluation 

alternative ion subprogram strategies. consump- 
tion of energy fuels is forecast until the year 2000. (EJH) 


30001 (PB—254165) Minerals 
reports: international. Annual report. Sc k, A.E. (Bureau of 
Mines, Washington, D.C. (USA)). May 1976. 1164p. (BU-MYB— 
1973(Vol.3)). NTIS (US Sales Only). 

See also 1973-Volume 1, PB—253655. 


als to the economies of these nations. A separate chapter reviews 
minerals in the world economy. (GRA) 


COAL 


REFER ALSO TO CITATION(S) 28251, 28271, 28299, 28459, 
28462, 28465, 29947, 30024, 30908, 30910 


30002 Coal: the R and D pivot for new 
storage. Balzhiser, R. 
Fossil Fuel and Advanced Systems Division/1976 review. 


busbar cost, followed by direct-fired high-sulfur coal. Combined- 
le systems promise to be comp cy 1985. EPRI's efforts 


and 
conservation are 
es 
30003 (NP—21712) Coal development and government regulation 
in the Northern Great Plains: a report. Nehring, R.; 
Zycher, B. (Rand Corp., Santa Monica, Calif. (USA)). Aug 1976. 
214p. (R—1981-NSF/RC). Rand Corp., Santa Monica, CA. 


SS ERA VOL. 2, NO. 12 

will be useful in long-range planning and energy policy. Utilities, 
government agencies, and the public will all be able to benefit from 
the results of research in eS decision making. A review of 1976 
programs emphasized the Environmental Assessment Program, 
which —- trade-offs between environmental effects and ener; 
needs, effects of emissions from 

\ 

in TO Curves em and the res 

From International biomass energy conference; Winnipeg, 

Canada (13 May 1973). 
Corp., McLean, Va. (USA). METREK Div.). 10 Dec 1976. Con- 
tract E(49-18)-2559. 18p. Dep. NTIS $3.50. 

The 7 demonstration _ contract is divided into 
than 150 countries and areas and discusses the importance of miner- 
years of coal research, has already produced results that make coal 
operations more efficient and less damaging to the environment. 
Growing demands for electricity will require increased use of coal, 
our most abundant energy source. Research to improve plant perfor- 
mance, increase environmental control, and make end uses of elec- 
tricity more efficient are needed. An EPRI analysis of ten options 
for coal concluded that direct-fired, low-sulfur coal offers the lowest 

fabric filters, scrubbers for sulfur oxides, assessment of sludge regen- 
eration, and control of nitrogen oxides. Other studies are under way 
to find better ways of using water, cleaning coal, demonstrating 
conversion alternatives such as fluidized-bed power plants, design 

major energy sup | 
decade has generated pon Foe + le political controversy. This report 
Plains. The report provides a basic framework for understanding the 
interaction between major energy supply innovations and govern- 
ment regulation, describes the characteristics and development of 
the Northern Great Plains coal resource, describes the adverse 
effects of coal development and existing Federal and state regula- 
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tions affecting them, and discusses possible state and Federal regula- 
tory roles in Northern Great Plains coal development. The report 
does not attempt to provide a comprehensive treatment of this 
complex subject. Its two purposes are (a) to describe summarily the 
ment, the adverse effects of development, and 

Federal regulation of development in order to a Ay in 4 
volume a concise factual background for ech the various 
aspects of coal development and its regulations; and (b) to define 
basic alternative state and Federal roles in regulating coal develop- 
ment as a preliminary step in further evaluation and analysis. 


30004 Water quality considerations in the slurry pipelining of 
coal. Moore, J.W. (Univ. + Lapa Fayetteville). pp 8.1-8.15 of In 
Frontiers of power techno! conference. Stillwater, OK; Oklaho- 
om Kron technology confe Still 
rontiers of power ference; water, 
as ipelining fe f coal from 
use of slurry for fe) source 
to use site has been pK moe due to 
volumes, and its reliability. en Bl that environmental 
cerns must be considered in evaluating any large, and many An § 
—- a three-year research program was initiated in 1975 to 
uate the water resource aspects of coal transportation by slurry 
pipeline. Environmental assessments, environmental impact state- 
ments, and effluent limitations are all realities at present, and must be 
considered in the development of coal slurry pipelines. This paper 
presents the results of studies conducted during the first year of 
research. The three objectives are to identify the water Spee 
changes that will occur as a result of the slurry pipeli of coal. 
evaluate the feasibility of using low-quality water as slurry 
medium; and identify the treatment measures that are suitable for 
waste water restoration. In summary, the use of slurry pipelining for 
the transportation of the large volumes of coal does result in the 
degradation of the slurry-medium water quality for those water 
sources poten og Ae to date. Some waste water restoration will 
likely be required. The capital and operating costs for waste water 
treatment can be ex to have some effect on the cost of coal 
delivered to the use sites. bandh the apparent difference in the 
cost of coal delivered by rail and slurry pipeline is sufficiently large 
for the large-volume, long-distance situations that it is difficult to 
imagine that waste water renovation costs would have a significant 
effect on the viability of the slurry pipeline alternative. (MCW) 


PETROLEUM 
REFER ALSO TO CITATION(S) 28504, 28680, 28711, 28724 


30005 (AD-A—026375) Impact of the Arab decision makers on 

the oil market. Master's thesis. Hull, L.B. (Naval Postgraduate 

py Monterey, Calif. (USA)). Mar 1976. 110p. NTIS (US Sales 
thesis examines the political a 


tundred MMB will be stored by 1982 under the full program. This 
report discusses FEA’s plan for ee te implementing the 
Petroleum Reserve. This SPR Plan, if it becomes 
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Petroleum A.G., F.R.)). Erdoel Kohle, 
-Chem.; 29: No. 4, 175-176(Apr 1976). (In 


Petrochem. Brennst. 


present conditions continue, it is inevitable that a major 

part of the refineries of the Federal Republic will not be used to 

capacity and the danger of migrating refinery capacities cannot be 

excluded. With re; to such a development, the concomitant 

phenomena in the field of employment and supply policy and the 

tive economic effects such as consequence investments, espe- 

y in the field of petrochemistry, should not be neglected. Only 

when the Federal Republic has made clear that itsorientation to 

guarantee of a : is still valid can the petroleum industry settle its 

litical measures. A solution to the problem of overca- 

paciies of reineries, should be sought not only for the FR, but for 
European countries. 


a Petroleum market of the Federal Republic of Germany in 
1975 with special regard to fuel oil. Kohle Heizoel; 29: No. 6, 2-6(Jun 
1976). (In German). 
Tables show the production and of 
les show the production in 
4 Kage! consumption of petroleum i 


NATURAL GAS 
REFER ALSO TO CITATION(S) 28504, 28711, 28763, 28776 


30009 Institute of Technology 1976 annual report. Chicago; 
Institute of Gas ae (1976). 33p. 

The primary mission of IGT is to meet the needs of the 
natural gas industry and the users of natural gas. A major part of 
IGT’s research efforts relates to maximum efficiency in the produc- 
tion and utilization of energy derived from fossil fuels—conversion 
of coal and oil shale to SNG and the conservation of fuel 
more efficient industrial and residential utilization and through 
velopment of fuel cells. All work is directed with environmental 
quality in view. Additional conversion research includes coal con- 
version to pipeline-quality gas by hydrogasification, development of 
the HYGAS process for coal gasification, the Steam-Iron Process 
for the production of hydrogen from coal char, and IGT’s concept 
for ash lomeration. Research at IGT on nonfossil fuel resources 
i elopment of concepts that utilize solar energy, plant life, 
the oceans, wind, and nuclear energy. Educational programs, indus- 
try information, and the financial data at IGT are summarized. 
Personnel data are included. The Presidents’ Message cites two 
major events affecting gas industry research during the year: ERDA 
reco that the major buyers and sellers of energy are the 
utilities, and ERDA does not address many of the critical problems 
of integrated energy supply, delivery, and utilization systems. This 
pte led to the formation of an Office of Programs Integration, whose 

— ae nsibilities are the operations of the gas and electric 
industries. next event was the formation of the Gas Research 
Institute (GRI) through a joint initiative of the American Gas 
Association, Interstate Natural Gas Association of America, and the 
MCW) of Gas Technology. Budgets in all areas are discussed. 


30010 Natural gas in Western Europe. Liesen, K. —- 
ae — F.R.)). Oel; 14: No. 7, 189-192(Nov 1 6). 


— were consumed in Western Europe in 1975, 15% of Western 
Europe's total energy consumption. Acco to the already con- 
cluded purchase contracts, the consumption of natural gas will rise 
to 327 million tons coal equivalent by 1985, which will correspond 
to some 16% of the total energy consumption. 


30011 Regulations under the Emergency Natural Gas Act of 
1977. Order No. 6 and 6A. Dunham, R.L. Fed. Regist. (Wash., D.C.); 
42: No. 39, 11246(28 Feb 1977). 

From Conservation of Power and Water Resources, 
18CFR295, Federal Power Commission. Regulations under the 
+ ag row Py Natural Gas Act of 1977. Emergency regulations Order 


Emergency regulations are issued and clarified for the appli- 
cation of nace allocation provisions during the current natural 
gas e. The proposed clarification imposes on the purchaser, 
not the , the obli to determine whether it is qualified to 
make the purchase. ( ) 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 28792, 29947 


30012 Developing new sources: the Syncrude case. 
well, J. Montreal; Howe Research Institute (1975) 30p. Twa 


Library $1.00 


Arab and Arab-Western. The oil weapon strategies are analyzed as a 
form of deterrence. The main hypothesis is that these countries have 
three options available in which to utilize their oil — embargo; 
production slow down; and price fixing and raising. potential of 
each option is analyzed in detail based on the attitudes, ¥ gw 
reactions, and various oil market roles of the countries involved. The 
conclusion reached is that, with only those three options available, 9 figs. 
the oil weapon is becoming less of a credible deterrent. Only total 
embargo currently remains as a plausible option. Both sides are 
beginning to realize that an equilibrium state of supply and demand 
is the only realistic alternative to ensure that all parties derive 
maximum benefit from an expendable resource. (GRA) 
30006 (FEA/S—76/458) Strategic Petroleum Reserve Plan 
(Public Law 94-163, Section 154). (Federal Energy Administration, 
Washington, D.C. (USA)). 15 Dec 1976. 349p. Federal Energy 
Administration, Washington, DC. 
The Energy Policy and Conservation Act of 1975 (P.L. 94- 
163) requires the FEA to +r the Strategic Petroleum Re- 
serve in order to mitigate the economic impacts of tO future 
interruptions of petroleum imports. One hundred fifty B of oil 
ESR Plan submitted to the Congress on — 22, 1976 (PB 252 574). 
Where inconsistencies exist between the SPR Plan and ESR Plan, 
| this SPR Plan will supersede the ESR Plan when it becomes 
effective. This Plan = all of the information required by 
| section 154(e) of the EPCA, except for information on the specific 
sites for storage of the Reserve. 
30007 Excess refinery capacities. Problem solving: a necessity on 
a national and a European scale. Buddenberg, H. (BP Benzin und 
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Results of a research project to produce oil from the Athabas- 
ca oil sands indicate that Canada’s energy needs and present depen- 
dence on imported oil will be better served by a vigorous conserva- 
tion effort. The Syncrude Canada Limited project suffered from 
escalating construction and operating costs of $20,000 per barrel 
(compared to $6,000 for North Sea development), which could make 
the process non-competitive in the 1980s market. A joint business 
and government venture was used because of the high investment 
risks, but this could set a a for future government modifica- 
tion of a profit-based market system. With investors delaying further 
projects until Syncrude’s operations have progressed at least a year, 
oil production will fall off before the process can make a significant 
contribution to depleted domestic reserves. Canada’s energy policy 
must determine whether to pursue the high risks of Syncrude 
expenses, oil import security, or uncertain Arctic exploration. The 

roject also faced serious social problems in en oe satisfying 
livin nies (DC and x conditions for 1800 permanent their 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 28803, 28804, 29057, 29059, 
29068, 29081 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 29940, 29944, 29991, 29999, 31710 


30013 (EPRI-EA—221(Vol.1)) forecasting proper- 
ties of state-of-the-art models of demand for electric energy. Volume I. 
Final report. (Charles River Associates, Inc., Cambridge, Mass. 
(USA)). Dec 1976. 452p. Dep. NTIS $12.00. 

One concern of the Electric Power Research Institute is the 
development and application of improved methods of bar eascone | 
and analysis of energy demand, especially of the electricity d 
This report communicates the results of a highly focused and selec- 
tive study of the state-of-the-art in mathematical models of the 
demand of electric energy, with emphasis on econometric models. 
The main focus of the study is an appraisal of the performance of 
eight (four residential, one commercial, and three industrial) econo- 
metric models. Related research is directed toward compilation of an 
annotated bibliography of extant models of electricity consumption; 
presented in a separate volume. Following the introduction and 
summary, Chapter 2 identifies and explains the models tested, Chap- 
ters 3 through 10 synthesize the evaluations of the individual mocels 
and identify the models that show promise for further development. 
Chapter 12 discusses the implications of the results for forecas apes 4 
and recommendations for EPRI development of forecasting m 
are made. Residential models by Anderson; Halvorsen; Mount, 
Chapman, and Tyrrell; and Houthakker, Verleger, and Sheehan 
were tested. The commercial model by Mount, Chapman, and 
Tyrrell was tested. Industrial models by Mount, Chapman, and 
Tyrrell; Fisher and Kaysen; and Anderson were tested. (MCW) 


ties of state-of-the-art models of for electric energy. snl 
II. Annotated bibliography. (Charles River Associates, Inc., Cam- 
bridge, Mass. (USA)). Dec 1976. 44p. Dep. NTIS $4.00. 

This bibliography has been collected and annotated for the 

of informing interested load forecasters, analysts, and other 

researchers of the content of extant research on electricity demand. 
The purpose of the bibliography is to survey the literature rather 
than to review individual studies in depth; therefore, only outlining 
major elements of methodology and major conclusions. The litera- 
ture search was completed in 1974. Three major selection criteria 
were employed. First, the bibliography focused on studies that are 
not explicitly short run (less than five years) in orientation. Second, 
it was decided to exclude large-scale energy models. A number of 
energy models include an electricity sector. However, the electric- 
ity-consumption submodels incorporated in the energy models tend 
to be highly summary in nature and not well suited to the needs of 
the practicing forecaster. Third, the bibliography is largely limited to 
published materials that are available to all electricity demand re- 
searchers. Proprietary models and forecasting studies conducted by 
individual utilities or state public utility commissions were not 
reviewed. (For illustrative purposes, one utility forecast was includ- 
ed.) Fifty-two items are included in the annotated bibliography; an 
additional reference list of 35 items is also included. (Mi 


the electric utili Research and Devel 
Washington, (USA). 12 Sep 1976. opment ONTIS 


It is probable that the nation’s single 
energy in future will be in the area of 


greatest investment in 
generation, 
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transmission, and distribution. The transition from research to 

cal electric utility use results from investment decisions of businesses 
to build new energy sources. ERDA’s decision to include various 
technologies in its research program will be based on consideration 
of the total societal costs and benefits. This study has concentrated 
on the choices that would be faced by the users of the technol- 
ogies—the electric utilities. Given the magnitude of electric utility 
related R, D and D and ERDA’s central role, an overall strategic 


‘framework is required to set direction and guide investments. In 


developing a framework for evaluating the potential contributions of 
new technologies, the study identifies six concerns to the — 
power sector: wide range of — growth rates of electric 

ating availability of capital; rate of fuel price 
availability of oil to utilities; imposition of stricter environmental 
constraints; and potential political constraints on major technical 
options. Base-load technologies were considered for conventional, 
™cw fossil, nuclear, geothermal, solar, and fusion systems. 


30016 Study of the electric utility industry 
demand, costs, and rates. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Jul 1976. vp. GPO. 

The electric utility industry is currently confronted with 
highly uncertain patterns of growth in future demand, rapidly esca- 
lating capital and operating costs, and a structure of rates that tends 
to exacerbate the problems of uncertain demand and escalati 
prices. The objective of this study was to document past 
probably future trends in demand and costs and to examine the 
— benefits of a shift to alternative rate structures that might 

elp reshape the patterns of demand growth. 


30017 (FPC—R86) Typical electric bills, 1975. (Federal Power 
Commission, Washington, D.C. (USA)). 1976. 209p. Federal Power 
Commission, Washington, DC. 

This report is the 41st in the Federal Power Commission's 
series of annual “Typical Electric Bills” surveys. These surveys 
provide comprehensive coverage of the cost to consumers for repre- 
sentative amounts of electricity used per month for residential, 
commercial, and industrial service in all sections of the nation. Bills 
for residential electric service are reported for five different energy- 
consumption levels in all communities with ulations of 2,500 or 
more. For co ial and industrial service, bills are presented for 
all large cities. Commercial bills are shown for five combinations of 
billing demands in kilowatts (kW) and monthly consumption levels 
in iaewaniaue (kWh); industrial bills cover five billing demands 
and ten consumption levels. The average bills are eal upon the 
1970 United States census data. This report does not attempt to 
evaluate the many factors that produce differences in the level of 
bills (as, for example, the proximity of fuel sources, type and size of 
prime mover used in generation, customer density and utility owner- 
= The purpose of the report is to inform the public and the 

industry concerning the cost of standard quantities of electricity to 
business and residential customers in communities it the 
United States. 


30018 (LBL—5941) ee of the potential for full coordi- 
nation of the California electric utilities. Kahn, E.P. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 1977. Con- 
tract W-7405-ENG-48. 42p. Dep. NTIS $4.00. 

An evaluation of the potential economies for a public utility 
addresses technical issues such as the feasibility of interconnection, 
the cost of relieving bottlenecks in the transmission network, and the 
necessary control technology to effect full coordination. In addition, 
the institutional framework of a fully coordinated system must also 
be developed. This involves establishing a management structure 
that will serve as a decision-making authority. A set of billing 
procedures must be created to account for services exchanged 
among member companies. In addition, interconnected electric util- 
ity arrangements also require a joint planning and analysis capability 
and an operations center for day-to-day practices. The problem is 
outlined, estimates are developed of the potential economies, and the 
experience of other regions that have developed f fully coordinated 
power pooling arrangements is summarized. Section II discusses the 
current institutional structure within which the California electric 
utilities and how this effects the coordination issue. In 
section III, the institutional requirements of a fully coordinated 
power pool, drawing on the experience of such institutions in the 
eastern United States, are addressed. In section IV, a technical 
assessment of the reserve sharing potential in the present California 
utility system is made. This analysis is based a model of power 
system reliability which is derived in section V. (MCW) 


30019 (PB—253984) Environmental and socio-economic impacts 
of sales of secondary electrical energy to California utilities. Final 
report. Fullen, R.E.; Myers, D.R.; Clark, K.M.; Miller, T.P. (Stan- 
ford Research Inst., "Menlo Park, Calif. eee ‘May 1976. Contract 
DI-14-03-6108N. 60p. NTIS (US Sales Onl 


tifies the of sales secondary 
ty the jpacts of sles of secondary 
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electric utilities on the California environment and on socioeconomic 
conditions in California. Secondary energy is electricity generated 
by hydroelectric power plants in excess of the amount available to 
meet Pacific Northwest load requirements on an assured basis. The 
sumption, consumption for electricity cost 
electricity supply. (GRA) — 


energy 
(Nuclear Regulatory Commission, 
Washngton, DC). pp 112-148 of In Energy and the environment 
cost-benefit anal A. a. NY; Pergamon 


paper generally considered 
to be important in = pena demand and supply. It 
should be noted that, for an Applicant's service area, new generating 
capacity may be warranted on a substitution basis for fuels in short 
supply in keeping with the goals of Project Independence or to 
pg obsolete and high operating cost fossil units. The economic 
le for such replacement is that the total annualized cost of new 
generation including capital charge, fuel, and O and M be less than 
the variable cost (fuel and O and M) of certain existing units at the 
capacity is a nae problem since it requires projection 
alternative fuel as O and M costs for the new and old 
units. 


30021 Social impacts of advanced domestic load management 


systems: some preliminary assessments and recommendations. 
Morgan, M.G.; Talukdar, S.N.; Parker, A.C.; Tuma, D.T. (Carnegie- 
Mellon Univ., Pittsburgh). pp 4.1-4.19 of In Frontiers of power 
rT ied conference. Stillwater, OK; Oklahoma State University 

From Frontiers of power technology conference; Stillwater, 
OK, USA (27 Oct 1976). 

Rising fuel and capital costs have resulted in a growing 
interest, among U.S. utilities and tory agencies, in electric 
power load management. A number of utilities have mounted experi- 
ments using ripple control or higher-frequency power line carrier 
technologies. More recently EPRI and ERDA have undertaken a 
series of field demonstrations of electric power load management 
control systems. This paper briefly reviews current load manage- 
ment control technology and then extrapolates the technology a 
decade or more into the future in order to describe a hypothetical 
“advanced domestic load management system”. Some possible nega- 
tive social impacts of such a system are identified and discussed. 
Appropriate system design and regulatory policies should peepee nd 
eliminate these undesirable social impacts. Gas technical and policy 
research needs in this field are indicated. 


30022 FPC issues September summary of major electric system 
mission (1977). 13p. 

The Federal Power Commission released a : showing 
that more than 18 percent of the system net capability of the electric 

system in the lower 48 states was unavailable at the time of the 
p aceon 1976 peak load because of scheduled maintenance, forced 
outage, and various other reasons that were not specified. At the 
time of loads, the net capability of the system was approximate- 
ly 487,362 megawatts. Graphs are shown aoa data on 
system net energy for load; system net dependable generating capac- 
ity; demand on generation; system peak load; running and quick-start 
generation capability; SS due to forced outages; 
generation not available for other reasons; and a calculated percent 
reliability councils are juded. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 29392, 29979, 29981, 30908 


30023 Forecast of alternate energy 
hare eye Hauser, L.G. (Westinghouse Electric Corp., 
OK; Oklahoma State University (1976). 
From Frontiers of power technology Stillwater, 


OK, USA (27 Oct 1976). 

The electric generation process involves two principal com- 
to utilize the energy source. 
system. Today the United States has 19 it energy sources that 
are technically feasible for power generation, and 12 different types 
of conversion ee that are technically feasible. Matching the 
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I _59 energy systems are assessed on the criteria of econom- 
ics, ity, national energy policy, and environmental impact. 
The current status of development and potential future progress are 
reviewed in the paper. The results of this review indicate that 12 
new energy systems have good potential to become 

competitive for power generation during the next 25 years. 


30024 Coal-fired gas turbine pilot gets under way. Jeffs, 
E. Energy Int.; 13: No. 10, 34-37(Oct 1976). 

ERDA has awarded a contract to Curtiss-Wright Power 
gas turbine with a fluidized-bed combustor capable of burning high- 
sulfur coals. The 5-year program covers five phases and the project 
site is adjacent to Curtiss-Wright’s gas turbine plant at Wood Ridge, 
N.J. The existing coal-fired steam generators were converted to 
about ten years ago. In establishing a basis for the design 
combustor, three options are available, but the one chosen is the 
split-flow direct cycle in which part of the air flow is diverted to a 
cooling circuit and the remainder is fed through the bed as combus- 
tion air. While this split-flow system is much better for the gas 
turbine than the adiabatic bed and more controllable than the steam- 
bed. The early experimental work is concerned with heat transfer, 
materials, and processes. For the long term, the aim of the pilot 
project is to lay the foundation for a series of commercial plants in 
the 300- to 500-MW size range in utility service. Since the largest gas 
turbines commercially available at the present time are at about 100 
MW, this represents a significant development all round. But, possi- 
bly a start on a prototype plant could be made in as little as three 
years, with commercial service in the mid eighties. (MCW) 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


30025 Early hardware payoff from systematic to T and 
EPRI J.; 2: No. 1, 34-43(1 
Electrical Systems Division/1976 review. 

The Electric | Power Research Institute (EPRI) is involved in 
analyzing electrical systems as a way to improve planning 
and operational procedures for the transmission and distribution of 
electricity. EPRI’s concern has encom the long-term techni- 
cal, social, environmental, and esthetic implications of utility system 

ion. EPRI's studied of ultra-high voltages (UHV) indicate this 
will enable transmission capacity to grow without the environmental 
constraints of conventional overhead lines. Other studies — 
potential savings from three-foot phase spacing in transmission lines 
and the motion of conductors in the wind. EPRI research has helped 
develop fault current limiters, circuit breakers, and surge arresters to 
protect equipment at the substations and has investigated ways to 
reduce the costs and sizes of substations. Innovations for improving 
the performance, reliability, and design of transformers will have 
both economic and environmental benefits. Materials testing for all 
components of the system has led to new designs and the use of new 
materials. Computer programs and a data base will improve distribu- 
tion reliability and reduce operating costs. EPRI -r several 
simulation and demonstration programs as part of its electrical 
research effort. (DCK) 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 29954, 30078, 30079, 30128 


(CONF-750706—, pp tha 2 Statistical analysis and 
related data. Lohrding, R.K. (Los Alamos Scientif- 


support on envi- 
lew Mexico, USA (9 


analysis is used to estimate the average household BTU consumption 
per capita by state. 
of energy using capital. Volume Tl. Pinel 
SA). Jan 1977. 120p. Dep. NTIS $5.50. 

construction of an adequate data base on the stock of 


30020 Impact of technological change and economic factors on 
| 
display of 
ic Lab., NM). 1975. 

From ERDA-wide conference on cone 
ronmental science and analysis; Albuquerque, 
Jul 1975). 

In Conference on computer support of environmental science 
and analysis. 

Statistical techniques must present the information to the non- 
statistician in an easily understood format. An attempt is made to 
explain some computer graphics which can be used with statistical 
analyses to display the results. Emphasis is on the use of several 
and some i raw data 
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assemble such yo base. The development of data on housing 
stocks was the most important element of this analysis. Bureau of the 
Census figures were available for 1960 and 1970. Two methods were 
used to obtain annual estimates of the stock. In the first, data on 
housing permits authorized were used as investment and a constant 
rate of depreciation was assumed. The second employed an adjusted 
annual change in the number of residential electric customers as a 
proxy for investment and depreciation. These methods yielded sub- 
stantially similar results. 


30028 (ERDA—76/100) Consumer representation plan of the 
Energy Research and Development Administration. (Energy Research 
and Development Administration, Washington, D.C. (USA). Nov 
1976. 23p. Dep. NTIS $3.50. 

The purpose of the Consumer Representation Plan of the 
Energy Research and Development Administration (ERDA) is to 
insure to the greatest extent possible that consumers as defined in this 
plan have the opportunity to comment on proposed ERDA regula- 
tions, policies, and major program actions covered by this plan 
before the agency reaches a decision, and that these comments are 
considered by ERDA in the agency's decision-making process. This 
plan describes ERDA’s intent to provide meaningful information to 
the consuming public; solicit consumer opinion; and insure that the 

ency is responsive to consumer comments. Through these means, 
the Consumer Representation Plan is designed to make it easier for 
the consuming public to focus its attention on issues of concern 
within ERDA, and make its views regarding these issues known to 
the agency. 


30029 State projections of industrial fuel needs. Seidel, M.R. 
Washington, DC; Federal Power Commission (1976). vp. 

is state-by-state analysis of fuel use by industry groups in 
manufacturing was p' as background support for Federal 
Power Commission ysis of gas curtailment actions and coastal 
zone plans. It addresses broadly the issue of how higher fuel prices 
and conservation will change economic growth and fuel use at state 
and regional levels. It discusses the assembly of detailed and consis- 
tent data on fuel use, cross-sectional regressions on that data, and 
extrapolation of fuel requirements for 1990’s economy. It furnishes, 
for the first time: (1) estimates of fuel use by state and industry 
group, with the inclusion of captive fuels and feedstocks; (2) cross- 
sectoral regressions on this data; and (3) state and industry extrapola- 
tions consistent with the Bureau of Economic Analysis projections. 
It concludes that significant price-induced conservation is likely, that 
this conservation will not be disastrous to any industry group, and 
that state and regional differences will not be very large. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 299: 3, 30023 


30030 Sonnenenergie, geothermische Energie, Massenanziehung 
in Verbindung mit Rotationsenergie. Zur Frage der wirtschaftlichen 
und umweltfreundlichen Nutzung unerschoepflicher Energiequellen. 
(Solar energy, geothermal energy, gravitation in combustion with 
rotational energy. On the question of economical utilization of inex- 
haustible energy sources while showing concern for the environment). 
Stoy, B. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.). Abt. Anwendungstechnik). Heidelberg, Germany, 
F.R.; ({nd]). 72p. (In German). 
41 figs.; 35 refs. 


The following so-called renewable sources of energy are 
taken into account: earth’s core, earth’s crust, river water, und 
water, glacier ice, sea water, waves, tides, wind, ambient air, and 
solar radiation. Six of these eleven sources of energy will not be 
considered in the light of the basic conditions outlined above, as is 
explained in the rt. The remaining five sources of energy are 
compared with each other in a detailed study with respect to the 
technical systems needed to utilize them, their economics as against 
competing sources of energy, availability, ecological impact, and 
their possible contribution in 1990 on the basis of today’s ener 
requirement. It emerges from the study that by far the best ‘bil 
ties are offered by ambient air, a source of energy simply over- 
looked in system studies so far. Since the direct or indirect use of 
solar energy is not feasible either technically or physically without 
the application of electricity, particular importance is attached to the 
further expansion of nuclear power also in this regard. 


SOLAR 
REFER ALSO TO CITATION(S) 29136, 29137, 29143, 29149, 
29153, 29154, 29157, 29959, 29962 


30031 Solar energy systems for electricity production. Herwig, 
L.O. (Energy Research and Development Administration, Washing- 
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ton, ‘ 59-70 of In Energy and the environment cost-benefit 
R.A. (ed.). Einsford, NY; Pergamon Press, Inc. 


benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 

See CONF-750697—. 

intensive study to convert solar energy resources into electricity. 
The contents are based upon the results of many research and 
technology projects supported by the Energy Research and Devel- 
opment Administration to broaden the technology base for large- 
scale terrestrial applications and to prove the economic viability of 
specific solar energy systems. Though the solar electrical systems 
under study have been demonstrated to some extent in the past, the 
renewal of interests and efforts toward establishing practical systems 
arises for many reasons. Among these reasons are: growing recogni- 
tion of shortages and depletions of fossil fuels; increasing support of 
energy research by the Federal Government to develop alternative 
ee hooey and innovative approaches to systems, subsystems, 


30032 Solar-supplemented heat pump experience in home heating. 
Parker, J.D. (Oklahoma State Univ., Stillwater). pp 17.1-17.9 of In 
Frontiers of power technology conference. Stillwater, OK; Oklaho- 
ma State University (1976). 
From Frontiers of power technology conference; Stillwater, 
OK, USA (27 Oct 1976). 
A solar-assisted 


eight miles east of Stillwater, Oklahoma, is described. The system 
has been in operation since December 1, 1975. The collectors were 
installed on a separate structure and not on the roof of the main 
house, where there are separate heating systems for the two floors. 
The solar system is connected to downstairs conventional 
system. An ethylene glycol-water mixture is circulated through the 
solar collector panels (in upflow). The heat picked up by the fluid is 
carried to a heat exchanger inside the 550-gallon tank where it is 
transferred to water stored in the tank. This storage permits some 
utilization of solar my 4 during the night time and — brief 
periods of cloudiness. giving up some of its energy, the fluid is 
returned through the circulating pump to the collectors. A roto- 
meter permits determination of the fluid flow rate, and valves permit 
the balancing or varying flow through the different collectors. Any 
hot water used in the house passes through a coil in the top of 
the storage tank where it is preheated before entering the regular hot 
water tank inside the house. A return line and circulating pump 
circulates hot water continuously between the storage tank and the 
house, so that there is always hot water in the line ready to flow into 
the hot water tank, whenever there is demand for domestic hot 
water. When there is a need for space heat, a pair of electrically 
operated valves diverts this circulating hot water flow through a 
heat exchanger placed in the air duct upstream of the downstairs air 
handler. Thus is the preheating of the water flowing into the 
hot water tank and the preheating of the air flowing into the 
downstair’s air handler. If the ing is not sufficient to satisfy 
the demand in either case, the conventional systems make up the 
deficiency. (MCW) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 29229, 29297, 29959, 29962 


30033 Guidelines relative to pipelines and surface production 
equipment and to production and royalty yay 


These orders list significant modifications 
orders (42 Fed. Reg. 100: 20901-02) providing guidelines relative to 
oyalty Measurement, Equipment ‘esting Procedures for geo- 
thermal resources operations tn the cena and: western 


OTHER 
REFER ALSO TO CITATION(S) 30002, 30905 


30034 (BNL—50484, pp 48-58) Tidal water movements. Garrett, 
C.J.R. (Dalhousie Univ., Nova Scotia). 1975. 

From Conference on effects of -related activities on 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) (10 Nov 1975). 

Effects of energy-related activities on the Atlantic Conti- 


No. 236, 53498-53499(7 Dec 1976). 

From Geological Survey 30CFR270, Dept. of the Interior, 
Geothermal Resources Operational (GRO) Order Nos. 6 and 7. 
nental 

Problems inherent in taking existing numerical models and 
substituting tidal power are discussed. (PCS) 
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(Agricul: 

Winnipeg, CA). XV-LXV.11 of In International biomass 

From International biomass energy conference; W: 
Canada (13 May 1973). 

See CONF-7305127—. 

Data are cited to show how energy-intensive Canadian agri- 
culture is and the effect that rising energy costs will have on the 


of developing viable techniques for obtaining biomass fuels and 
animal feeds. (JSR) 


30036 Application of wind power to the electric power system. 
of In Frontiers "of pow conference. , OK; 
Oklahoma State University (1976). 
From Frontiers of power technology conference; Stillwater, 
OK, _ (27 Oct 1976). 
A wind wind turbine, an 


system 
ics of a WGS are exhibited by block diagrams and a frequency and 
time response, and the resulting eigenvalues of the system for 
different conditions are calculated. Positive damping characteristics 
are shown that indicate stability for small disturbances. (MCW) 


consists of a wind 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 30002 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 30291, 30538 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 29460 


30037 (RT/ING—75-4) On-line data acquisition system 
MHD 


program, 
running on a large computer, that elaborates the output data of the 
data acquisition system. 


30038 (TH—72-E-29, pp 14) Contribution on external 
resistance in a MHD generator. Gasparotto, M. (Comitato Nazi 
Energia Nucleare, Frascati (Italy). Lab. Conversione Diretta). 


, = Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 
Published in 


30039 (TH—72-E-29, pp 19-24) Status of the collaborative pro- 
gramme in U.K. between Imperial College, London, and International 
Research and Development Co., Newcastle-upon-Tyne. Haines, M. 
(Imperial Coll. of Science and Technology, London (UK). Dept. of 
Physics). Apr 1972. 

From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 

Published i 


i—72-E- Closed cycle MHD in the USSR. 
V.(AN AN Moscow Moscow. Inst. Vysokikh Temperatur). 


From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 


30041 (TH—72-E-29, pp 29-30) Information on the Canadian 
program on MHD carried out at the University of Toronto. Town- 
send, S.J. Ontario (Canada)). Apr 1972. 
cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1571) 
Published in summary form only. 
In Closed cycle MHD specialist meeting. 


metal working fluids. Glukhikh, V.A.; Karasev, B.G.; Kirillov, LR. 
ng lrodynamics (USSR) (Engl. Transl.); 11: No. 1, 80-86(Jan- 

A survey is presented of research carried out at the Efremov 
Scientific-Research Institute of Electrophysical Equipment on elec- 
tromagnetic pumps and MHD generators with liquid-metal working 
bodies. Particular attention is given to dc conduction MHD ma- 
chines and multiphase induction converters. Parameters are reported 
for some electromagnetic pumps for potassium, sodium, lithium, 
mercury, gallium, and alloys for operation up to 600°C, which have 
been tested for prolonged periods. Results are also presented from 
theoretical and laboratory studies on processes in 
these types of MHD machine. 55 refs. 


30043 Matrix method of calculating the electrical characteristics 
of an MHD generator. Yakhot, A.O. Magnetohydrodynamics (USSR) 

A matrix lel is proposed for calculating the electrical 
characteristics of an MHD generator with an arbitrary number of 
electrodes and an arbitrary load circuit. The model is applicable both 
to plane and semicircular electrodes of small dimensions. Expres- 
sions are derived for the matrix coefficients of the natural and mutual 
resistances. The electric load circuit is described by topological 
matrices. The problem of calculating the currents flowing 
the electrodes is reduced to the solution of a set of linear equations. 
A comparison is made with some well-known solutions, —— 
tions are presented of the characteristics of a generator with eight 
electrodes. 9 refs. : 


30044 Phasor diagrams for multimode MHD machines. Kos’‘kin, 

Yu.P.; Kos’kin, A.Yu. Magnetohydrodynamics (USSR) (Engl 
Trans1.); 11: No. 2, 202-206(1975). 

Phasor diagrams and nomograms are constructed for com- 
ee as generators, motors, and convert- 
for determining the local charac- 
ytical ign of multimode MHD ma- 
The graphical representation 0 characteristics is particularly 
pon Ma MHD apparatus designers and researchers. 4 refs. 


30045 MHD generator in the network system. Fuksa, F. Elektro- 
tech. Obz.; 65: No. 6, 356-357(Jun 1976). (ln Ceech Czech). 

converter is described. On the basis of the analysis of the function of 
the MHD generator and the properties of the grid the appropriate 

recommended for the conversion of MHD 


(CONF-751194—, fy Behavior/requirements for 
MHD support systems. Bates, (Battelle Pacific Northwest Labs., 
Ay: 1975. 


rom Proceedings on ceramics for energy applications; Co- 
seit Ohio, United States of America (USA) (24 Nov 1975). 
In Workshop proceedings on ceramics for energy applica- 


Some of the most severe refractory material problems i oo 
cycle, coal fired MHD may be those associated with the 

support systems, i.e., air preheater, ducts, valves, combustor and 
seed recovery system. The high temperature environments of alkali 


choice of materials must eventu- 
ally be a compromise providing the best combination of 
since no refractory ceramic structure or composition have all the 
necessary properties. 


ate pp 7) Recent results from the CNEN blow- 
in Frascati. Gay, P. (Comitato 


PF ENERGY CONVERSION 3083 
for the 
ay, P.; 
Rome 
(Italy)). 1975. 32p. (In Italian). NTIS (US Sales Only). 
An on-line data acquisition system for the MHD facility of 
the Laboratorio Conversione Diretta at Frascati is described. After a 
brief description of the MHD facility and of the measurement 
requirements, the criteria and the configuration of the minicomputer- 
based data acquisition system chosen are presented. Then the general 
philosophy and the flow-charts of the software implemented are - 
shown, with particular emphasis to the real-time requirements of the generator current to three-phase alternating current. 
seed, slag, high velocity combustion gases and thermal cycling 
impose serious conditions for ceramic materials selection and design. 
Properties considered most vital inclule corrosion resistance to 
alkali seed and coal slag, mechanical integrity with high hot crushing 
strength, and good thermal mechanical properties. These diverse 
roperty needs conflicting requirements for the compositions 
30047 
down 
Nucleare, 
From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 
Published in summary form Only. Published in summary form only. 
In Closed cycle MHD specialist meeting. In Closed cycle MHD specialist meeting. 
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30048 2D. p 15-17) Electrical losses in the MHD 
generator. Holzapfel, C "Cateteamien Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Technische Physik). Apr 1972. 

From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 

Published in summary form only. 
In Closed cycle MHD specialist meeting, 


30049 (TH—72-E-29, pp 25-28) Loss mechanisms in Faraday- 
type MHD generators. Houben, J. Apr 1972. 

From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 

Published in summary form only; 5 figs., 1 ref.; p. 26 missing. 

In Closed cycle MHD specialist meeting. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 28267 


30050 (CONF-751194—, pp 107-130) Materials problems in 
open cycle magnetohy: Bowen, H.K. (Massachusetts Inst. 
Tech., Cambridge). 1975. 
From Proceedings on ceramics for energy lications; Co- 
lumbus, Ohio, United States of America (USA) 24 Nov 1975). 
In Workshop proceedings on ceramics for energy applica- 


” ‘The development and operation of MHD generators are 
reviewed, and the materials requirements for coal-fired MHD gener- 
ator channels and air preheaters are discussed. (WHK) 


30051 (TH—72-E-29, pp ey Influence of the electrode configu- 
ration on the discharge structure in a nonequilibrium MHD plasma at 
high magnetic field strengths. Geededion, G.; Witte, K.J. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (Germany, 
F.R.)). Apr 1972. 

From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 

Published in summary form only; 2 refs. 
In Closed cycle MHD specialist meeting. 


30052 (TH—72-E-29, pp 6) Experimental investigation of a re- 

combining plasma. Hahn, G. paeerg” Planck-Institut fuer Plasmaphysik, 

Garching/Muenchen (Germany, F.R.)). Apr 1972. 
From Closed cycle MAD 


specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 
Published in summary form only. 
In Closed cycle MHD specialist meeting. 


30053 (TH—72-E-29, pp 12-13) Influence of electrothermal in- 
stabilities on the current voltage characteristic. gg C. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F. Inst. fuer 
Technische Physik). Apr 1972. 


From Closed cycle MHD specialist meeting; Eindhoven, 
Netherlands (20 Sep 1971). 


Published in s' form only. 
In Closed cycle MHD specialist specialist meeting, 


30054 (TH—72-E-29, pp 9) Swedish contribution to the closed 
cycle MHD specialist meeting. Zinko, H. (Aktiebolaget Atomenergi, 
Studsvik (Sweden)). Apr 1972. 


From Closed cycle MHD specialist meeting; Eindhoven, 
— (20 Sep 1971). 
Published in summary form only. 
In Closed cycle MHD specialist meeting 


30055 Investigation of thermophysical properties of refractory 
materials used in MHD generator channels. Telegin, G.P.; Romanov, 
A.L; Peletskii, V.E.; Akopov, F.A. (AN SSSR, Moscow. Inst. 
Vysokikh Temperatur); Sheider, S.; Negas, T.; Bates, D. High Temp. 
- High ag = No. 2, 199-208(1976). 

rom uropean conference on (is May 1970), 
of solids at high temperatures; Moscow Me 

Thermal diffusivity, thermal 

tivity of MHD generator electrode materials (88 % ZO, ZrO: - = "% 
Y20s, 82 % ZrOz - 18 CeO2, 50 % ZrOz - 50 % CeOn, 25 % ZrOz 
-75 Yo CeQ2, and 20 % ZrOz - 78 % - 2 % TaeOs) have been 
measured up to temperatures of 1750°C, 1500°C, 2300°C, and 
2000°C. The evaporation rate of magnesia insulation and its thermal 
and electric conductivities at high temperatures have also been 
determined. Difficulties in making precise measurements of thermo- 
physical properties on very small specimens of refractory 
extracted from walls which had been partly destroyed during MHD 
generator operation, are discussed. 
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30056 Saddle-shaped superconducting magnetic system of 
magnetoh: generator. Al'tov, V.A.; Voronin, O.V.; Zen- 
kevich, V.B.; Sychev, V.V. Elektrotekhnika; No. 8 13 1-3(Aug '1976). 
(In Russian). 

The construction is described and the results are considered 
of tests of a model superconducting magnetic system created in 1971. 
The princi A yp meee of the winding are: (1) magnetic field 
induction, 3.07 T; (2) diameter of channel (cold), 14 cm; (3) external 
diameter of eg hg .5 cm; (4) length, 50 cm; and (5) 
winding, 102 kg. cumulative experience 
creation and operation of the model system made it possible to 
extend the work in order to create a large-scale superconducting 
system intended for one of the MHD generators under construction 
at the Institute of High Temperatures of the USSR Academy of 
Sciences. The calculated parameters of this system are: (1) diameter 
of horizontal thermal channel, 30 cm; (2) induction of transverse 
magnetic field, 4 T; (3) current in winding, 650 A; and (4) “_ 
energy, approximately 3 mJ. The results o ‘preliminary tests of the 


system are presented. 

DUCT ENGINEERING AND FLUID DYNAMICS 

30057 of in an in- 

duction-type Gailitis, Lielausis, O. 

(USSR) (Engl. Transl): 11: No. 1, 69- 
1 


This paper investigates the operation of a cylindrical MHD 
converter in the regimes in which the magnetic field is considerably 
lowered by the currents induced in the fluid. The machine is 
regarded as a combination of many elementary machines cael 
in parallel hydraulically and in series electrically. It is shown that in 
a number of cases the homogeneous flow is unstable. The operating 
cross section is then divided into several zones with significantly 
different velocities. The conditions of instability are derived. The 

consequences of the multivelocity flow are demonstrated by the 

pico ra of the p(Q) characteristics. The characteristics of hy- 
Sead ically parallel operation of two independent machines are inves- 
in The el narrow machines is 
ut forward as an elementary model o phenomena occurring 
loside a wide machine. 4 refs. 


30058 Edge losses in series MHD _ machines. Bazarov, G.P.; 
Kufa, E.N.; Postnikov, V.S. M iwdrody s (USSR) (Engl. 
Transl.); 11: No. 2, 189-193(1975). 

The distribution of the electric potential, current, and power 
is treated as a two-dimensional problem for one design variant of the 
edge region in a dc series M machine. The problem is solved b 
a numerical method. The parameters of the solution are: the 
angle of the electrode loops, the load factor, and the Hall coefficient. 
Approximate expressions are obtained for the power losses. 7 refs. 


with continuous electrodes. Gorodzha, Rashchepkin, A.P. 
uo. (USSR) (Engl. Traut): 11: No. 2, 177- 
Electrical processes are studied in the flow of an anisotropi- 
Pag conducting plasma, assuming a jump-like c in the magnet- 
id in the end re, of the electrodes. equations of 
value problem for automorphic functions. The final result is in the 
form of an integral Fredholm equation, which has an exact solution 
for a Hall equal to unity. The current densities across the 
of the channel are evaluated. 8 refs. 


Theory. Kirillov, I.R.; ikov, A.P. Magnetohydrodynamics 
(USSR) (Engl. Transl.); 11: No. 2, 183-188(1975). 

The problem of the distribution of an induced magnetic field 
in a widening plane MHD channel is solved and, as a result, integral 
characteristics are obtained. Features which are peculiar to the 


30061 Sus & cylindrical 
MHD machines. ; Bogdanov, Yu.V.; —“¢%! AY. 
"USSD (Engl. Transl.); 11: | 
Results are shown of an the 


longitudinally at a constant or a lengthwise variable phase velocity 
= then considered and their efficiencies in both cases compared. 8 
refs. 
number), the basic geometry, and the shape of a flowthrough chan- 
nel. Recommendations are given with regard to the design of such a 
channel, namely, its length and ~y p- along with empirical formulas 
for calculating the hydraulic drag. 9 refs. 
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30062 Entry lengths for circular and rectangular ducts in strong 
fields. Walker, J.S.; Ludford, G.S.S. Magnetohydrodynamics 

(USSR) (Engl. Transl.); 11: No. 1, 59-62(1975). 
Estimates are presented for entry lengths in circular and 
ar constant-area ducts in the presence of strong transverse 


ratio) under which each estimate is valid. As the magne 
becomes sufficiently strong for inertial effects to be neglected, the 
entry length becomes comparable to or smaller than the cross- 
sectional diameter for all rectangular ducts and for highly conduct- 
ing circular ducts, but remains large for circular ducts with poor 
wall conductivity. 10 refs. 


a study of non-equilibrium MHD power gen- 
argon plasmas. (Keio Univ., Yoko- 


Faculty E Engineering); Ka’ ura, Y. Nippon Kikai 
bunshu; No. 352, 3866-3576(Dec 1975). (In Japa- 


effect of 3 x B on MHD power 
generation was obtained experimentally, by making the interference 
parameter S sufficiently large. The indicates the ratio of 
the effect of magnetic field and that of hydrodynamical inertia. The 
differences in the power — characteristics and the effect of J 
x B force by changing shape of the power generation channel 
were also studied. As a result of using non-seeded argon plasma as 
the working fluid, the temperature of the gas stagnation point 
became very high, and ‘ts effect on the power generation c character- 
istics was also examined. The MHD power generation characteris- 
tics can be explained well by the two temperature plasma model 
considering the Coulomb collision and the effect of finite division of 
electrodes’ When the patumeter 5 the J x B 
force decreases the output current by generating retrogressing reflex 
g channel, it was clarified 

electrode surface 


impulse wave in the fluid. In the spreadin 
that the effect of the cold layer generated on the 
on the power generation characteristics became remarkable. 


30064 Magnetohydrodynamic energy conversion. my Z.; 
Bartl, J. (Vysoke Uceni Technicke, Brno (Czechoslovakia)). Elektro- 
tech. Obz.; 65: No. 4, 193-198(Apr 1976). (In Czech). 

magnetohydrodynamic energy conversion in open-cyc 
operating with combustion gases. Some results of the calculation oadon ot 
composition ead ten of quate 
with 1% of K in K2COs are given in dependence on temperature, 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 

30065 Thermoelectric energy conversion. Posit, Z. (Tesla, 
Prague (Czechoslovakia). Ustav pro Sdelovaci Ti 

niku). Elektrotech. Obz.; 65: No. 4, 206-20%Apr 1976). (In Coech) 
the application thereof in thermoelectric 


generai 
The requirements placed on the material and the technological 
of thermoelectric generators are out- 


PERFORMANCE AND TESTING 


30066 Effect of heat transfer from lateral surfaces of semiconduc- 
of thermoelectric converters. 
Koklyuev, G.A.; Oganov, E.P. Heat Transfer - Sov. Res.; 8: No. 1, 
150-154(1976). 
Translated from Energ. Transp.; 6: 121-124(1974). 
An analytic study of the effect of heat 
surfaces of semiconductor thermoelements with temperature-depen- 
dent properties on the output and efficiency of thermoelectric con- 
of a boundary-value problem ferential 
It was found that removal of heat 


THERMIONIC CONVERTERS 
REFER ALSO TO CITATION(S) 31602 


prospects of thermionic energy conversion. 
Elektrotechniky, Becho- 
Obz.; 65: No. 4, 199-205(Apr 


transfer from lateral | 
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DESIGN AND DEVELOPMENT 


30068 (IAE—2465) Study on the auxiliary discharge efficiency 
in elements with inert gas. Kajbyshev, V.Z.; Karetni- 
_(Gosudarstvennyj Komitet po 

SSSR, Moscow. Inst. Atomnoj 

NTIS (US Sales Only). 
Studies ha tay f the efficiency of 

ve been made o an auxiliary 

discharge for the production of plasma in a thermoemission convert- 
er. The device comprises two chambers separated by a membrane to 
which an emitter is attached. An electron gun for heating the emitter 
is located in the upper chamber. The lower chamber is with an 
inert gas. An a 
tungsten wires with a diameter of 0.1 mm. Plasma parameters are 
measured by means of two probes, a central probe and a side probe, 
introduced into the interelectrode gap. The measurements have been 
made in an — of an inert gas - argon, helium or xenon, at a 
— of the filling gas of approximately 1 torr. In the course of 
the studies, some factors have been established which may be used as 
the basis for developing methods of design and calculation of ther- 
moemission devices. With a negative space charge compensated 
through ions produced in the auxiliary discharge, only a part of the 
emission current can be taken from the emitter. This is due to 
maxwellization of electrons in plasma and the formation of a double 
layer near the emitter. Effective losses Asub(i) for the ion production 
in the measurements fulfiled are relatively high; they increase with a 
growth of the ratio of the output current to the emission one and 
with a decrease of the atomic weight of inert gases. With an increase 
of plasma density an appreciable increase of the effective losses 
AUsub(i) is to be e: 7 ene owing to an intensive energy exchange 

between electrons of the beam and those of the plasma. The collec- 

tor current can be increased up to 1-3 A/cm without appreciably 
the losses for the ion production by using emitters with a 


increasing 
high emissivity and selecting the optimum cecge ox of the auxiliary 


discharge. Utilization of an auxiliary disc 
devices is useful only for devices with cesium 
is to be minimum. 


30069 (TID—27397) Advanced thermionic eneray conversion: 
highlights and status report. (Rasor Associates, Inc., Sunnyvale, 
Calif. (USA). a 1976. Contract E(11-1)-2263; NAS-3-19861. 15p. 
Dep. NTIS 

ie discussed includes the experimental study of the 
effects of structured electrodes on converter performance, an experi- 
mental study of a cylindrical converter, an analysis of the operating 
of the plasmatron, and the high current zero power 

converter (ZEPO) test. (WHK) 


thermoemission 
when AUsub(i) 


FUEL CELLS 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 28267 


energy storage and conversion systems. Progress report, December 1, 
1975—November 30, 1976. Whitmore, D.H. (Northwestern Univ., 
Evanston, Ill. (USA)). Dec 1976. Contract EY-76-S-02-2564. 35p. 
Dep. NTIS $4.00 

The present research program involves utilizing appropriate 
experimental probes for measuring the movement of ionic and elec- 
tronic charge carriers in ceramic materials suitable for solid electro- 
lyte and electrode applications in high-performance, secondary bat- 
tery and fuel cell systems. Special emphasis is placed on developing: 
(1) a better understanding of the effents of structure, impurities and 
composition on charge carrier transport mechanisms in such materi- 
als; and (2) detailed penn of the kinetics and mechanism of 
reactions occurring (on a microscopic scale) at the electrode-electro- 
lyte interfaces of energy storage and conversion systems. 


30071 Air eset for H2-air fuel cells with alkali electrolyte. 
Hoehne, K. (Siemens, Er —— Ger.). Siemens Forsch.- Entwick- 
lungsber.; 5: No. 5, 266-271(1976) 

Silver-based catalysts prepared in different ways were investi- 
gated for the conversion of atmospheric oxygen in H2/Oz fuel cells. 
A doped silver catalyst which is highly active for pure oxygen was 
not as effective for the air operation. Better results have been 
achieved with silver-coated activated carbon with and without 
nickel additives. The long-term performance of an air-operated fuel 


The physical processes are described taking place in a ther- 
mionic converter with special regard to a high-pressure cesium 
diode. Data are summed up on the operation mode, parameters and 
characteristics of thermionic converter prototypes. Prospects of the 
further research into thermionic energy conversion, and a brief 
magnetic fields, together with the conditions (in terms of the Hart- evaluation of the research results attained so far are discussed. 
mann number, the interaction number, and the wall conductivity 
pressure and magnetic induction. 
the output while 
tially mitigated 
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cell with a doped silver-coated carbon electrode was tested over 
2000 h. 


Hino, Takashi; Shiramoto, Tomizo; Sawada, Isoo; Yanagihara, No- 
buyuki. (to Matsushita Electric Industrial Co. Ltd.). German(FRG) 
Patent 1,496,191/C/. 24 Jun 1976. 9p. (In German). 

9 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The device refers to the self-regulating flow of a liquid fuel- 
electrolyte mixture through a fuel-cell battery operated with liquid 
fuel and gaseous oxidants. The liquid fuel-electrolyte mixture flows 
through each cell of the battery one after another with constant 
hydrostatic pressure. According to the device, a control system in 
the afferent ducts uses the electrolyte level difference between the 
electrolyte level in the fuel cell battery and a electrolyte level in the 
control system as regulating quantity. 


ential low freqency a.c. technique. 


by a impedance 

McHardy, J.; Baris, J. M.; Stonehart, P. (United Technologies Corp., 
Middletown, CT). J. Appl. Electrochem.; 6: No. 4, 371-376Gul 1976). 

A simple ac technique has been developed for measuring the 
double layer capacitances of porous electrodes. A small alternating 
potential (+-15 mV at 1 Hz) is applied potentiostatically to the test 
electrode and the phase and amplitude of the alternating current are 
monitored on an oscilloscope by the method of Lissajous figures. 
The value of the double layer capacitance for carbon and gold, 
together with the potential dependence for the gold capacitance, 
agrees with published data for smooth electrodes. The technique can 
follow changes in the interfacial surface area between a porous 
electrode and the electrolyte as well as providing information about 
surface processes on finely divided materials. 


30074 Gas source for feeding a fuel cell battery. Boehm, H.; 
Fleischmann, R.; Baudendistel, L. (to Licentia Patent-Verwal 
_— Patent 2,512,363/A/. 23 Sep 1976. 11p. 


1 fig. Available from Dt. Patenamt, Muenchen (FRG). 

The invention deals with a gas source for feeding a fuel cell 
battery using methanol which is split into hydrogen and carbon 
monoxide in a dissociation reactor, where the carbon monoxide is 
burned after passing through the battery in a burner and the yielded 
thermal energy is used in the reactor for the splitting process. 
According to the invention, the task is to make a gas source 
guaranteeing a continuous gas supply of the fuel cell battery with 
constant pressure of the fission gas at the most varying operation 
conditions of the fuel cell battery. The task is thus solved in that the 
burner in the starting phase is additionally supplied with methanol in 
a given case, upon reaching normal operation of the fuel cell battery 
switches itself over to carbon monoxide and at maximum load 
operation additionally switches itself over to methanol supply. 


POWER CYCLES 


BRAYTON 
REFER ALSO TO CITATION(S) 29046 


ater-pyridine azeotrope is an excellent Rankine cycle 
fluid. Somekh, G.S. (Union Carbide Tarrytown, NY). Am. 
Soc. Mech. Eng., [Pap.]; No. 75-Pwr-D, 1 1975). 

After considerable study of possible fluids, the author has 
found that the water-pyridine azeotrope is the fluid that has the best 
balance of all the desirable physical, thermodynamic, and use prop- 
erties. The purpose of this paper is to present detailed information on 
the water-pyridine system. Binary compositions of water and pyr- 
idine are excellent fluids for use in Rankine Cycle systems. The 
azeotrope containing about 40 wt% water has an excellent balance 
of properties. It has outstanding thermal stability and an excellent 
temperature-entropy diagram. Thus, high cycle efficiency can be 
obtained without a regenerator. The azeotrope has very good heat 
transfer properties and low corrosivity both on steel at high tem- 
peratures and aluminum at condenser temperatures. Aqueous Pyr- 
idine also has low pour points, and moderate 
is presently a commercial, low-cost chemical and the cost of the 
aqueous fluid is assured to be very low. This fluid is gradually being 
accepted by industry. It is presently being used in complete loops by 
four different companies. One loop has very successfully completed 
a 1000-hr test. 3 refs. 
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ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 28409, 28496, 29936, 29982, 
29984, 30208, 30320 


30076 (LBL—5919) What is energy conservation. Schipper, L.; 
Darmstadter, J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.) 4 Jan 1977. Contract W-7405-ENG-48. 28p. os 


measuring energy use conservation; energy intensity 
or the ratio of energy consumed to the GNP; the thermodynamic 
efficiency of energy processes in which en changes form; eco- 
nomic yardsticks for judging the overall 1 efficrency of energy use; 
how to evaluate energy waste; role of energy costs in ind 
conserving energy. (LCL) 


BUILDINGS 
REFER ALSO TO CITATION(S) 29459, 29983, 30017 


30077 (AD-A—027408) Thermal insulation using plastic foam 

(varmeisolering med karbamidskumplast). Tobiasson, W.; Greatorex, 

A. (Cold Regions Research and Engineering Lab., Hanover, N.H. 

(USA)). Jul 1976. Trans. from Statens Institute for Byggnadsforskn- 

ing, 4 1963-1964. (CRREL-TL—533). 15p. NTIS (US Sales ny 3 
Urea foam has in the past fe 


from urea, foaming 
hardener. Manufacture of slab or blocks can be 

factory, or the ingredients can be mixed at the construction site and 
structure which is to be insulated. curing takes place inside the 
The final product is a 
thermo-setting plastic, which, among means that its 

hardness is virtually RA) 


30078 (PB—255176) Historical fuels and energy consumption 
the Mississippi. Information circular. Crump, L.H. (Bureau of Mines, 
D.C. (USA)). May 1976. “462p. (BM-IC—8704). NTIS 
(US Sales Only). 
See also PB—255177. 
Salient historical data on consumption of fuels and energy are 
summarized by state and census district for the years 1960 
1972 for states east of the Mississippi. Data are given for 
residential, commercial, industrial, transportation 
(GRA) 
30079 (PB—255177) Historical fuels and energy consumption 
the Mississippi. Information circular. Crump, L.H. (Bureau of Mines, 
(USA)). May 1976. 43lp. (BM-IC—8705). NTIS 


(US Sales Onl 
See also PB—255176. 
Salient historical data on consumption of 
1972 for states west of the Mississippi. Data are given 
(GRA) 
30080 Device heat-pump installation. Schmidt, P. 


G) Patent 2,461, 7877 A/. 8 Jul 1976. 7p. (In German). 
Available from Patentamt, Muenchen (FRG). 


The RPM (revolutions per minute) of the compressor may be altered 
infinitely for better power In to increase the 

should be run only when the oil pump has been put into 
operation. 


buildings with faulty insulation. A significant improvement of the 
insulation in these types of buildings is obtained by injection of 
plastic foam. The experience is so far rather limited in Sweden. The 
; - with this method is that no r re-work is 

RANKINE 

1 fig. 

A a tion is descri w contains t 
exchangers for different working temperatures in several cycles. The 
heat exchangers are arranged on the pressure and suction side of 
only one each heat to its own 
A, B; %: No. 6, 281-284(Nov 1976). (In German). 

14 figs. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


y 

into the importance of influence of the buildings equipment by 
ing as example an available multiple of the 12 M module, for 
depth of the rooms and the relative requirements in quantity of day- 

i ya Bae Models can give indications of the 

rtance of climatic systems, which are to 

ues. Energy economy of the indicated 
required output point of view, from 


piston 
with a working fluid operatively connected to the 
pression device to drive same; (eee 
with a working fluid operatively connected to the ex 
device to be driven thereby; and control means for o~ wl 


linearly movable mass of the expansion. Pp 
the power loop working fluid to drive the movable mass linearly 
in the movable mass, and for poe her 


~ 
3906998. 14 Dee 1976. Filed date 27 Nov 1974. 10p. 

A heating system for conditioning the air in an enclosure is 
presented. The heating system includes a furnace, heat pump and 
control mechanism for coordinating operation thereof. 


30084 Temperature control system. Faiczak, J. (to 
Management Ltd.). US Patent 3,998,267. 21 Dec 1976. Prior- 

ee 1975, Canada. 26p. 

A method and 


Finally, the existing available energy to 
the reservoir is dissipated by controlling 
capacity 


REFER ALSO TO CITATION(S) 28745, 29189, 29190, 29191, 
29193, 29987, 29988, 30027, 30032 


30085 (ORNL/CON—2) Residential energy conservation strate- 
gies. Hirst, E. (Oak Ridge National Lab., — 
engineering-economic 


household formation, housing choices, per me income, 
—- efficiencies, and thermal integrities of i 
tial buildings. Twelve cases were run with the com 
t the following: residential energy use will 
sowiy during the fourth quarter of this 
6%/yt) because of i 
household formation, changes in price trends, 
and near saturation of equipment ownership for the major residenti 
energy end uses; this high forecast is not a likely forecast because it 
assumes constant fuel prices at 1975 levels, rapid increases in house- 
hold pn pe and preferences for single-family units - with more 
umptions energy oil ra 1.5%/yr, suggesting that 


energy sew ill grow at half its rate if no new government 


be" 
graphic 
energy conservation pro; 


impacts. A vigorous conservation program mi 
annual Fd. rate of 0.4% between 1975 and 


as usual case by almost 25%; the 
is 40%. 

30086 (PB—253945) Feasibility of a heat and emission loss pre- 
vention for area source furnaces. Final report. Brown, RA; 
Moyer, C.B.; Schreiber, R.J. —— Corp., Mountain View, Calif. 
(USA). Aerotherm Div.). Ls 1976. Contract EPA-68-02-1318. 
187p. (Aerotherm—74-117). S (US Sales Only). 

The report gives results of a brief study to determine the 
feasibility of candidate concepts for simultaneous heat and air pollut- 
ant recovery from the exhaust of domestic-size furnaces. Among the 
concepts investigated were improved heat exchanger design, vent 
dampers and heat pipes, and post-combustion emission control de- 
vices such as filters and wet scrubbers. (GRA) 


30087 Method and apparatus employing a heat pump for heating 
fluids in different flow circuits. Gustafsson, B.U. (to Projectus Indus- 
tripdukter AB). US Patent 3,989,183. 2 Nov 1976. Priority date 20 


A method are described for 

— radiator water by means of a heat pump, and complementary 

ponte Brag of a conventional fuel fired 

of the heat pump is divided into two heat exchangers. The first 
heat exchanger takes care of the superheat, and some of the conden- 
sation heat of the coolant vapor of the heat pump, and heats the tap 
SS eee ich is higher than the condensation 
temperature. The second heat exchanger condensor heats the radia- 
tor water to a temperature corresponding to the condensation tem- 
perature of the coolant vapor. 


30088 Late, HLL. US 
Patent 3,995,686. 7 Dec 1976. Filed date 5 Jun 1975. 


A system for use in multiple occupancy bui dings wherein 
energy consumption for comfort heating or cooling is centrally 
metered to provide an indication of relative amounts of energy used 
by the individual occupancy units. An electrically operated elapsed 
time meter is associated with each occupancy unit having its own 
individual temperature control unit. The meter is actuated to record 
the time for which the temperature control unit is operating to 
consume energy for room heating or cooling purposes. 


OFFICE 
REFER ALSO TO CITATION(S) 30088 


COMMERCIAL 
REFER ALSO TO CITATION(S) 29987 


.G.; Petruschell, R.L.; Wol! 
Santa (USA)). Oct 1976. 
Monica, CA $7 
mechanisms for reducing such uses was made using a computer 
model. These calculations for a variety of building inn contentions 
and climatic conditions at U.S. locations examined the effects of 
design and energy system design and operation. It was 
concl that the most effective energy conservation can be ac- 
complished in existing systems by changes in equipment operation 
rather than modifying building or equipment desiga, and, in new 
peg ged considering the building shell thermal characteristics 
and by use of on-site total energy systems which combine electric 
power generation end waste heat The of this 


30089 (R—1623-NSF) Energy 
buildings. Salter, 


in nonresidential 
Rand Corp., Santa 


JUNE 30, 1977 ee 3087 
Optimization requires the inclusion of the building and its 

characteristics in the system calculations. The repercussions of the 

choice of the climatic system on the construction and the importance 

of the specific investments for the climatic system and the elements 

of the construction for the reduction of energy requirements are to 

and importance of maximum loading, on one side, ad bon the Pa Decause OF projected Changes in demo 

necessary work for climatisation lighting and machine technology, creases in fuel prices; the implementation of 

on the other. The report indicates that on optimum utilization of grams to raise energy prices, increase effi- 

energy in buildings having a maximum specific surface and a negligi- ciency of new household equipment, and oy thermal integrity 

ble window surface is obtained less easily than for an optimum depth of both new and existing housing units can have significant energy 

of buildings, and generally less, and than for larger openings in the ight yield an average 

facade. The smallest requirements of specific energy do not appear 2000, with an energy 

for extremely compact buildings. The report includes the study of use In ZUUU Only 1U'7%o higher than 19/5 energy use. Implementation 

models and gives experimental values. 

30082 Dual loop heat pump system. Shelton, S.V.; Robinson, 

G.P. Jr. (to Scientific-Atlanta, Inc.). US Patent 3,988,901. 2 Nov 

1976. Filed date 18 Feb 1975. 20p. 
A dual loop, heat driven, heat pump system includes: an 

expansion-compression device with a linearly movable operating 

associating __ _ pump _ mass 

while the linear kinetic energy is stored therein to cause at least a 

portion of the kinetic energy of the mass to be transferred to the heat 

pump loop working fluid as compression work. The method of 

operation of the system is described. 

30083 Combination furnace: heat - unit. Garst, 7 Towe, 

temperature in a building having a heat transfer load, a temperature 

control circuit containing a temperature control fluid for transferring 

heat energy to or from the i and a heat energy storage 

reservoir for storing heat energy. Energy is transferred catuen the 

storage reservoir and the fluid in the control circuit at optimum 

times to reduce the external energy required to control the tempera- 

ture of the building. The amount of heat energy required to be 

transferred to or from the building load during a predetermined 

interval is predicted from load profiles. The amount of energy in the 

reservoir is measured to determine the amount of existing available 

energy to be transferred between the building load and the reservoir. pe 

A transfer unit is coupled to the control circuit to vary the heat 

energy in the field over the predetermined interval, so that the total 

~ energy available to be transferred is at least equal to the energy 

be transferred to or from 

the flow of fluid in the r — 

is used at a rate rtional to ifference between building conserv 

heat transfer wt ey the rate of variation by the transfer unit. Heat ul 

energy or cooling capacity not immediately required is stored in the 

reservoir for later use during the predetermined interval. 

RESIDENTIAL 
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re ce) involved with setting building codes and energy 
policy 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 30078, 30079 


RAILWAY 
REFER ALSO TO CITATION(S) 30147 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 30147 


PIPELINE 
REFER ALSO TO CITATION(S) 30004 


INDUSTRY 
REFER ALSO TO CITATION(S) 30078, 30079 


30090 Energy monitoring system. Bertolasi, R.B. (to Kelsey- 
A ae .). US Patent 3,998,093. 21 Dec 1976. Filed date 7 Apr 
1 
A system for monitoring and displaying the consumption of 
energy by measuring the actual energy consumed and comparing the 
measured energy consumption with an ideal or desired energy 
penis te The desired energy consumption data may be based 
nm actual operations or may be generated by ideal consumption 
teristics. In some instances, the ideal figures may be 
‘s compensate for variations in external conditions. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 28454, 30029 


30091 Preheating of scrap for electric arc furnace steelmaking. 
Rudzki, E.M.; Reinbold, R.J.; Pease, B.K. (Bethlehem Steel Corp., 
PA). pp 18p., Session III, Paper 3 of In Proceedings of the third 
conference on natural gas research and technology. White, J.W. 
(ed.). Chicago, IL; Institute of Gas Technology a 

From 3. conference on natural gas research and 
Dallas, Texas, United States of America (USA) (6 Merl 1 a). 

See CONF-740387—. 

Preheating of scrap prior to charging into an electric arc 
furnace was evaluated in a 156-heat program at Bethlehem Steel 
Corporation’s Steelton Plant. When preheating low-density scrap 
charges, 78 Ib/cu ft, to an average er of 800°F, the 
productivity of the 150-ton EAF was increased 11.7 it, power 
consumption was reduced 11.9 percent, and electrode consumption 
was decreased by 9.5 percent. Additional pig iron was required, 6 
percent of the total charge, to offset the effect of scrap oxidation and 
provide suitable melt carbon in the heat. 


MATERIALS 
REFER ALSO TO CITATION(S) 30311 


30092 (PB—253487) Environmental impacts of virgin and recy- 

Leonard, R.P.; VanLier, M. ( , Buffalo, N.Y. (USA)). 
1976. Contract EPA-68-01-0794. ( ALSPAN-NC—5284-M- 
1). NTIS oh ge Sales Only). 

This study has analyzed the environmental im; which 
result from the production of selected products which use virgin 
materials and various amounts of recycled ferrous metals and alumi- 
num. Determinations were made of the material, water, and energy 
requirements of all stages of virgin and waste materials acquisition, 
transportation and processing, as well as secondary effects! such as 
energy use. Also determined were the outputs at each stage includ- 
ing solid, airborne, and waterborne waste that are ted, assum- 
ing EPA Air Standards for FY 1975 and Water Standards for FY 
1977. The virgin and waste materials systems were analyzed up to 
the processing point at which materials are comparable. Estimates 
were also made of the dollar costs to industry to meet 1975 Air 
Standards and 1977 Water Standards. Nine systems which produce 
carbon steel from virgin materials and/or obsolete scrap were exam- 
ined. The environmental impact analysis for these systems showed 
that steel production from virgin materials had the highest environ- 
mental impacts of these systems. In addition, six systems which 
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uce aluminum from virgin materials or obsolete scrap were 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 28650, 28745, 30608 


30093 Evaporation: a prime target for indus- 
trial energy conservation. (Centec Consultants, Inc., Reston, Va.). 
Dec 1976. Contract EY-76-C-02-2870. 42p. Dep. NTIS $4.00. 

The overwhelming increase in the cost of energy in relation 
to other evaporation costs has made energy conservation the | 
concern of evaporator designers. Fuel costs, energy losses, 
options for a are discussed. Among these =. 
tions are extensive exchange between outgoing streams and 
inco feeds, automated controls to maintain optimum pe 
preeroe maintenance, use of heat recovery equipment, 
engineering and economic analyses of evaporator systems. Get) 


po ol (PB—253486) Resource and environmental profile analysis 

nine beverage container alternatives. Final report. Hunt, R.G.; 
Freakin, W.E.; Welch, R.O.; Cross, J.A.; Woodall, A.E. (Midwest 
Research Inst., Kansas City, "Mo. (USA)). 1974. Contract EPA-68- 
01-1848. 185p. NTIS (US Sales Only). 

This study is a resource environmental profile analysis 
(REPA) of nine beverage container options. The analysis encom- 
passed seven different ters: virgin raw materials use, energy 
use, water use, industrial solid wastes, post-consumer solid wastes, 
air pollutant emissions and water pollutant effluents. These param- 
eters were assessed for each manufacturing and transportation step in 
the life cycle of a container, beginning with extraction of the raw 
materials from the earth, continuing through the materials process- 
ing steps, product fabrication, use and disposal. nine 
container systems encompass four basic raw materials--glass, steel, 
aluminum and plastic. The specific package selected for study was 
beer containers. However, resource and environmental profiles of 
beverage delivered; although in the case of soft drinks, 16-ounce 
glass bottles were com with 12-ounce cans and plastic bottles. 


30095 (ERDA-tr—265) of the 
data and economic and processing sponge 
Pantke, H.D.; K. Translated from ‘Stahl Eise Eisen; ver. 


in comparison scrap, taking account of 
offered by using ee The capital 
expenditure fas br the erection of a direct reduction plant is 


chillers. Farwell, W.E. (Trane Co., La Crosse, WI). pp 9p., Session 
II, Paper 4 of In of the third conference on natural gas 
research and techno! ite, J.W. (ed.). Chicago, IL; Institute of 
Gas Technology (1974). 

From 3. conference on COSA) 
Dallas, Texas, United States of America (USA) (6 Mar 

See CONF-740387—. 

A line of Two-Stage Absorption Water Chillers has recently 
been announced by The Trane Company, La Crosse, Wisconsin. The 
Two-Stage Absorption chiller adopts a double effect concentrator to 
the lithium bromide/water Absorption refrigeration cycle. Use of 
the double effect concentrator improves the thermodynamic efficien- 

of the machine, as compared to a Single-Stage Absorption 
percent to 40 percent. Since Announcement, the Trane Two-Stage 
Absorption machine has been specified for use in a number of 
industrial, commercial, and institutional projects. Also, anticipated 
increases in the cost of fossil fuels indicates an expanding market for 
the machine. The Two-Stage machine is more costly than the 
added ¢ machines that were previously available. Justification of the 
first cost must be evaluated in relation to cost 
savings that = anticipated. — techniques are available for use 
cost, and operating cost savings, available 


30097 Potential savings in gas consumption by industrial plants. 

Kremer, H.; Scholand, E. (Ruhr Univ., Bochum, Ger.). Gas Waerme 
Int.; 24: No. 7-8, 292-296(1975). (In German). 

The article discusses the possibilities for making efficient use 

efficiency of furnaces are described for the radiant 

preheating the combustion air are discussed. 


The HyL, Krupp-Eisenschwamm, SL/RN and Purofer pro- 

cesses for producing sponge iron are described. Data on the materi- 

als and quantities required are discussed. The cost of materials 
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30098 Energy savings through optimum load design. Koehler, E. 
and Braun, Heiligenhaus, Ger.). Gas Waerme Int.; 24: No. 


-8, 307-310(1975). (In German). 

Design criteria for furnaces are reviewed. The potential sav- 
ings in fuel may be achieved by more efficient design of furnaces to 
meet local rate policies for off- use. Special rate agreements for 
the purchase of energy stipulate, among other things, 
energy received, has to pay for the maximum 
metering period. By taking adequate steps the use of gas may be 
planned so as not to exceed preset maximum consumption. 


30099 Fundamentals of dual-source heating systems. Kalischer, 
P. Elektrowaerme Int. A, B; 33: No. A4, A175-A181(Jul 1975). (In 
he article discusses the characteristics of dual-source heating 


which are tipped onto 

completely covered wi 

having to be borne. Objects can be immersed at any 

without obstruction and taken out again. The floating 

made of polyolefines. This material is resistant against 
is, organic and inor, 


ut the disadvantages of solid cov 


most acids, 
above 
the use 
loss is 


the 
duced to 69% by means of a simple layer of floating balls; | 
evaporation is reduced to 88%; smells are prevented; splashes 
hot or corrosive liquid are avoided; the oxidation and absorpti 
moisture by the air are reduced; corrosion of construction parts 
the liquids in the tank is i 'y delayed. 
30101 Method for regeneration of energy from a high-pressured 
liquid. Nolte, D. (to Gesellschaft fuer Kernenergieverw in 
Schiffbau und Schiffahrt mbH). German(FRG) Patent 2,448,985/A/. 
22 Apr 1976. 13p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The device refers to a method of regenerating energy from a 
high-pressure liquid at the exit of a high pressure system by means of 
a water motor with a piston-cylinder-unit driven with the liquid. The 


serves to maintain a cost-saving production. 


30102 High temperature furnace. Borkowski, C.J. (to rg 
Research and Development z=. US Patent 3,973,075. 


Aug 1976. Filed date 15 
PAT-APPL-613,705. 


ic of 
com- onents from the high temperature zone of 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 28290, 30359, 30459, 30628 


30103 (COO—2916-1) Energy conservation in fruit dehydrators 
utilizing recirculation 

ers. Progress report, May 26, 1976—September 

(Arizona Univ., Tucson (USA). Environmental Research Lab.). Nov 


1976. Contract EY-76-S-02-2916. 27p. . NTIS $4.00. 


30104 Potential savings through heat recovery. Schack, K. 

(Schack Co., Duesseldorf). Gas Waerme Int.; 24: No. 7-8, 302- 

ae - in energy can be achieved in the operation 
sa in can in 

of industrial furnaces by utilizing the heat content of the waste gas. 
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If heat from waste gas is transferred to the combustion air and thus 
recycled to the furnace, the effective fuel saving is greater than that 
obtainable from other methods. The greatest fuel saving theoretical- 
ly possible through preheating of the combustion air is not attainable 
in practice owing to the size of the required heating surface and the 
demands imposed on the heat-resistant material of the recuperator. 


30105 Recovery of low grade heat. Bunton, J.F.; Buckland, 
W.G.N. Plant Eng. (London); 19: No. 4, 9-19(Apr 1975). 

F Methods of preventing the escape of heat from heat-generat- 
ing plants, reducing the amount of work requiring heat, and reusing 
recovered heat are discussed. The use of steam gas turbine 
exhaust, surface condensers, and boiler blowdown for heat recovery 
is reviewed. Reduction of work requiring heat can be achieved by 
processing at a lower water content. Flash steam from high pressure 
condensate can often be used in low pressure systems provided that 
there is a fairly large but constant supply. This is a very convenient 
way of collecting waste heat for use again. A scheme in which 
recovered vapor is used to carry out fi processing of recovery 
operations is described. Finally, the use of air preheaters for the 
recirculation of gases and the unorthodox use of economizers for 
recirculation of liquids are discussed. 

30106 Method for the production of energy. Linde, G.; Pocrnja, 
A. (to Linde AG). German(FRG) Patent 2,455,096/A/. 12 Aug 
1976. 13p. (In German). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The description deals with a method of producing energy in 
which a work medium led in a circulation is compressed, highly 
heated and efficiently expanded. This efficiently expanded w 
medium is cooled down to the ambient temperature and is com- 
pressed anew. The special characteristic of the method is the fact 
that the work medium is cooled down to a temperature considerably 
below the ambient temperature by means of a coolant led in a closed 
circuit in heat exchange. This happens before the work medium is 
compressed anew. This temperature is approximately 10° to 50°C 
below the ambient temperature. The coolant is led in an absorption 
coolant circuit. 


30107 How to put waste heat to work. Coutant, C.C. (Oak Ridge 
oO Lab., TN). Environ. Sci. Technol; 10: No. 9, 868-871(Sep 
Waste heat from power stations has been dispersed into the 
environment presenting risk to terrestrial and aquatic environments. 
Productive uses of waste heat ranging from moderate management 
of thermal discharges to complete engineering control of the flow of 
heat for industrial uses are ecological alternatives. Experimental 
greenhouses, fish cultures, oyster beds, and the promising multipur- 
pose cooling reservoirs offer possibilities of enhancing ecological 
productivity in ways desirable to man. (PAG) 
ins, H.D. (to Modine 
1976. Filed date 18 


A recuperator structure for recovering heat values from a 
moisture laden hot gas stream and for utilizing these heat values to 
a space such as a room is described. The structure comprises 
second, third, fourth, fifth and sixth ducts with the first, second 

ird ducts being used for conveying air from ambient to the 

and having located therein heat exchangers and the fourth, 


and then 


for the heat exchangers immediately contacted by the ambient air for 
removing frost deposits that may be deposited where the heat 
exchanger portions that are contacted by the hot moist gas are at 
subfreezing temperatures. 


RECYCLING 

REFER ALSO TO CITATION(S) 31251 
ELECTRIC POWER 

REFER ALSO TO CITATION(S) 29426, 29428, 30016 
INDUSTRY 

REFER ALSO TO CITATION(S) 30017 

WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 29001, 29134, 29397, 29937, 
30627, 30774, 31251 


systems a view to economy = 
of the power supply industry and customer. The systems considered 
are those which supply the base load of heat from an electric source 
and resort to a heat source fired with fossil fuel to cover peak 
requirements. 
30100 Floating balls save energy and improve working conditions. 
Wedemeyer, R. Maschinenmarkt; 82: No. 26, 424-426(1976). (In 
German). 

7 figs.; 2 tabs. 

The system is based on the use of hollow, synthetic balls 

re almost 

boiling point Of water. In industrial process engineering 
method is to serve to utilize the liquid coming from a high J gener 
process energetically. High-pressure liquids coming out of the work 
process proper occur for example in the chemical industry and 
a desalination of water. Thus the above-mentioned water motor Dec 1975. 4p. 

A high temperature furnace for use above 2000°C is provided - and sixth ducts communicating with the same _ _ 
that features fast initial heating and low power consumption at the pe moist gas for heat exchange with the ambient air 
operating temperature. The cathode is initially heated by joule ting to the ambient, the result being that the hot 
heating followed by electron emission heating at the operating moist gas gives up its heat values in the heat exchangers to the 
temperature. The cathode is designed for routine large temperature ambient air which is then exhausted in the resulting heated condition 
excursions without being subjected to high thermal stresses. A 

tion of any ceramic 
the furnace. 

major items equipment been purchased and 
installed. The main heat recovery heat exchanger was installed in 
early September on one of the 24 dehydrator tunnels of the Superior 
Farming’s commodity center in Bakersfield, California. Instrumenta- 
tion installation had not been completed at the end of this reporting 
period. 


30109 Solid waste management - tomorrow's 
alternatives in the urban-rural environment. Master's thesis. Weeden, 
R.J. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA)). 
1975. I6tp. (AFIT-CI—16-44), NTIS (US Sales Only). 


Solid wastes collection and disposal problems are enormous 
and inadequacies are not only polluting our land, air, and water, but 
are precipitating social, economic, and political problems as well. It 
is assumed that any design for solid waste management must include 
resource recovery as an integral part of the system, but only within 
the limits of cost/benefit advantages and, equally important, within 
the limits of developing markets for recovered materials. Viable 
—— are documented for solving the immediate problem and 

ie the capability for conserving precious resources b 
i e followin, objectives: (1) improve efficiencies; bp tod 
hance (3) increase local knowledge and information; 
and, (4) economically recover and process materials. 


30110 eee 1) Delays in constructing waste treatment fa- 
cilities after award of construction grants: improvements made. Staats, 
E.B. (General Accounting Office, Washington, D.C. (USA)). 10 
Nov 1976. 31p. General Accounting Office, Washington, DC. 
Report of the Comptroller General of the United States to the 
ttee on Investigations and Review Committee on Public 
Works and Trans; —— House of Representatives. 

Substantial delays in building waste treatment facilities are 
being incurred from the time a construction grant is awarded until 
construction ~ ee A new grant program, Public Law 92-500, 

replaced a single ayo pees with a multiple-step process. Under 
the Public Law 92- program, the Environmental Protection 
Agency has established a process which includes the award of a Step 
1: co os the vere se of facility plans; Step 2: grant for the 
—— and specification of a project; and — 3: grant 
nich | pro’ for the construction of a project. According to the 
Agency, a construction contract, with efficient processing, could be 
awarded by a municipality within 6 months after award of a step 3 
grant. However, as of May 5, 1976, there were 459 step 3 p — 
awaiting construction. Thirty percent of these projects, with 
of $847 million, had been awaiting the start of construction for 7 or 
more months. Extended construction delays cause adverse effects, 
such as substantial cost increases due to inflation, loss of employment 
opportunities, and the inability ty meet the water pollution control 
requirements for a minimum of secondary treatment of municipal 
waste by July 1, 1977. A variety of factors contributed to these 
delays are discussed. 


30111 (PB—255129) Users’ guide to the solid waste information 
(Environmental Protection Agency, Washington, DC. (USA)). 
NT (US Sales Only). 

which information is indexed for entry into the Solid Waste 
tion Retrieval System (SWIRS) information bank, and to give him 
the tools for proper utilization of this bank. The guide is arranged in 
three sections. The first is a glossary that shows how certain terms 
are used in this particular information system. The second section is 
a formal thesaurus of the actual keywords by which abstracts are 
indexed for input to the SWIRS information bank. This is a simple 
alphabetical listing rather than hierarchical. In the third section are 
‘use’ terms. This section lists terms that are not SWIRS keywords, 
and refers the user to the corresponding keywords that should be 
used either for indexing or for developing search strategies. (GRA) 


30112 (PB—255419) Incinerator residue in ag base con- 
struction. Interim report Jun 1974—Sep 1975. Haynes, J.; Ledbetter, 
W.B. (Texas Transportation Inst., College Station (L (USA)). Dec te 
— DOT-FH-11-8027. 98p. —968-1). NTIS (US Sales 

y, 

The use of incinerator residue as an in a bituminous 
base pavement (termed littercrete) was studied. Following a labora- 
tory investigation a test section consisting of the experimental hot- 
mixed littercrete pavement, and a conventional hot-mixed asphaltic 
concrete pavement were placed on a city street in Houston, Texas. 
The two pavements were covered with a 1 1/2 in. (3.8 cm ) wearing 
surface. Samples were taken of the loose mix. Cores were taken after 
compaction ore traffic), and cores were taken after six months in 
service. Results of laboratory and field evaluations show that the 
littercrete pavement meets current specifications for asphalt stabi- 
lized materials and littercrete can be constructed using conventional 
equipment and technology. The littercrete pavement is perfo: 
as well as the conventional blackbase control pavement. The 
cost of aggregates in certain areas has made the use of the littercrete 
— economically feasible and there are some intangible bene- 

its associated with the use of incinerator residue. (GRA) 


30113 (PB—255441) Steel from urban waste. 
tions. Hunter, W.L. (Bureau of Mines, Albany, Ore; 
Metallurgy Research Center). Jun 1976. 20p. ( 
RI—8 147). NTIS (US Sales Only). 


of 
. (USA). Alban 
C—1624;BM- 
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A series of steel heats made in a one-ton arc furnace from 
ferrous urban waste and urban waste blended with heavy-melting 
scrap is described. The tests were conducted to determine if ferrous 
urban waste could be melted to produce steel having commercially 
acceptable pro . The steel products were cast into nominal 50- 
id and 7 pound ingots. 50-pound ingots were evaluated 
y National Steel's research laboratory at Weirton, West Virgi 
ad by the Colle Park Research Center at 
Park, Maryland. Selected 750- ingots from eight heats w 
rolled by a local steel bar The 
provided quantitative information on the effect of bulk — 
tramp metal content, and oxide content of ferrous urban waste 
the melting characteristics of these materials. (GRA) 


30114 (PB—259140) Resource recovery plant rt 


for officials, procurement. Shilepsk (Mitre 

, Bedford, Mass. = 1976. Contract EPA-68-01-2647. 73p. 
NTIS, PC A04/MF A 

See also PB. -256460. 

The purpose of the guide presented is to provide assistance to 
state and local government offictals i in the procurement of resource 
recovery systems and services. It is important to note at the outset 
that each procurement must be tailored to fit the particular applica- 
tion and needs of the local sponsor, within legal and equitable 
bounds. It is recognized that every state and local government must 
operate with unique traditional and legal procurement procedures 
and, for this reason, the information in this guide is advisory. Each 
government must design its own best procurement approach. Prima- 
ry emphasis in this guide is on defining and explaining a competitive 
negotiation approach to procurement. This approach offers flexi 
ity and is appropriately used to procure not only equipment and 
facilities, but also a ‘system designer’, whether a consulting engineer 
or a design and construct contractor. Two topics are treated in some 
detail: (a) managing the procurement i.e., for 

proposals; and (b) preparing 


soliciting and evaluating the Request for 
Pro (RFP). 
30115 


(PB—261287) Waste clearinghouses and exchanges: new 
ways for and reusable industrial 


transferring process 
wastes. Final report. Terry, R.C. Jr.; Berkowitz, J.B.; Mohr, C.M.; 
Tratnyek, J.P.; Funkhouser, J.T. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Oct 1976. Contract EPA-68-01-3241. 148p. 
(ADL-C—78494). NTIS. 
rt examines the experience of the industrial waste 
uses Operating since 1972 in ten European 
countries, explores opportunities for the waste transfer concept in 
the United States, ou the requirements for successful transfer 
organizations, and describes their techniques and procedures. The 
study Sn oe concepts and requirements for transferring wastes, 
distinguishing between ‘trash waste,’ having no reuse value what- 
ever, and ‘scrap waste,’ having some reuse value. It identifies and 
estimates quantities of industrial process wastes suitable for transfer, 
—— in the Philadelphia SMSA. It describes the two basic 
of transfer organization--clearinghouses, which transfer only i 
mation about wastes, and exchanges, which transfer (and process, if 
necessary) the actual scrap materials from generator to user; for each 
i methods, organization, and fi- 


exchanges, data and methods for identifying scrap wastes and their 
uses, economics of transferring wastes, various institutional options, 
and liability and other legal considerations. The summary lists next 


This 
information 


steps needed to develop houses. 

30116 protein production from waste cellulose. 
Dunlap, C.E. (Univ. of Missouri, Columbia). pp XIV.1-XIV.13 of In 
International biomass energy conference. Winnipeg, Manitoba; 

(1973). 
rom International biomass energy conference; Winnipeg, 
Canada (13 May 1973). 
See CONF-7305127—. 
Recent research al and bacteria 


single cell protein is summarized. 1)! uction yields, nutri- 


30117 Mass cultivation of a future source of protein and 


algae 
Badour, S.S. (Univ. of Manitoba, Winnipeg). 


energy. 
XVIL20 of In International biomass conference. Winnipeg, 
F ule conference; Winnipeg, 
rom 
Canada oe May 1973). 
See CONF-7305127—. 
(e.g., Chlorella and Scenedesmus) can grow 
photo-, mixo- or hetero-trophically in mass cultures. on 


3090 

biomass can be used for various nutritional purposes or as valuable 
raw material for industry. Evidence now exists that algal i 
from clean mass cultures can be mixed with meals as an ianrodicnt of 
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high nutritional value. Fats, vitamins, and enzymes can also be 


hic cultures on waste water, is essential nia. BY 


energy. 


30118 Potential biomass McGinnis, R.C. (Univ. of Mani- 
toba, Winnipeg). pp XVIII.1- 11.9 of In International biomass 


rom International biomass energy conference; Winnipeg, 
Canad (13 May 1973). 
evaluation is made potential biomass production 
Canada and the energy available from it. The evaluation is made on 
the basis that arable land will not be diverted from the production of 
food to the production of biomass from energy. (JSR) 


Freezing of activated sludge for quick reactivation of waste 
water treatment plants. Torres, J.P.; 
Sassenage, France). engineering 247-248 of of the sixth 
international cryo endelssohn, K. 
546). Guildford, Pe end Technology Press ‘Lad 


From 6. ICED meeting; Grenoble, France (11 May 1976). 
atural environment preservation requires waste water treat- 
ment before discharge. It can be achieved with a biological treat- 
ment. Water comes in contact with microor, which transfer 
lution from water to activated sludge which is a material easier to 
le. Waste water diversity and po! oe & agent complexity breed 
an activated sludge ee heterogeneity. About three 
weeks are required for - ae gs tion, when a plant has 
been shut down. Thus, alive acti sludge preservation is of 
highest interest to allow fast reactivation and to reduce to a mini- 
mum the loss of time. Different means, such as spray or freeze 
Exying, cnn be wont. Nevertheless, only sludge freezing, up to now, 
to about 1.2 Ib per pound of frozen material. Tae dae quad Or 
plant reactivation is appreciable. Frozen sludges make possible im- 
mediate reactivation with breeds able to cope with the 
particular wastes discharged y oil refinery or oil chemical industry. 


30120 Processing of plastic waste and scrap tires into chemical 
ning, J. (Institut fuer Anor; und Angewandte Chemie, Ham- 
burg). Angew. Chem. Int. Engl: 15: No. 11, 660-672(Nov = 
An account of the occurrence of pyrolyzable material and the 
followed by a description of laboratory and pilot-scale experiments 
designed to it Pg raw material content of pyrolyzable sub- 
give up reat by weight of aromatic 
can apa to t aromatic 


30121 Particulate bed dust collectors. Morris, J.M. 
Inc.). US Patent 4,000,995. 4 Jan 1977. Filed date 19 
or... dust co efficiency of a gravel bed filter 
lurality of filter modules receive dirty gas 
kflush gas and collected dust into a plenum chamber is 
the 
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30122 


Intermodal safety research needs 


6. on national transportation problems; 
District of Columbia, United States of America (USA) 


intermodal safety research requirements of the Department of 
ty DOT modal an needed transportation safety research iden 
modal safety managers and to stimulate university or 
wiesemplobeny teams to respond with research proposals which 
multi-modal appiicability and a system view; and (2) to 
provide a forum for university research groups to inform x4 
safety of promising new directions in transportation saf 
research new tools wii whlch to 
lems. The conference addressed the research requirements for safety 
as identified by the Statement of National Transportation Policy and 
by the modal safety managers in three principal contexts, each a 


I, Inter-Institutional Problems of Transportation 
Safety. were 


program 
and Ev: Needs were: data require- 
ments and analytic tools for management of safety programs. 


by a vehicle. Martin, B.J. (to Plessey Handel 
und Investments AG). US Patent 3,998,094. 21 Dec 1976. Priority 
date dO). United Kingdom of Great Britain and Northern 


A method is described of measuring the distance per amount 

The method consists of measuring the fuel flow aes Se 


vehicle, Go and heen 
The fuel for the engine 


fuel flow rate is measured by measuring and multiplying together 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 30158, 30164 


aunts of dation combustion 
engineers and scientists are considered. Aa ts ands of 
potential of probe and optical technologies to meet them. In the first 
eee one instrumentation is evaluated and compared for the 

criteria: non-interfering access to the flow, specificity, 
accuracy, sensitivity, space and time — and cost —- 


engine output by producing steam by genera t 
sorbed in water obtained from combution of nydrogen, obtain obtaining 


REFER ALSO TO CITATION(S) 30157, 30161, 30169 
30126 


regenerating non-polluting internal combustion 
Bradley, CE US Patent 4008204 18 Jan 1977. Filed date 6 


Pe ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 3091 
foodstuff is produced for livestock and for the enrichment of aqua- 
culture. Production of methane by the fermentation of algal biomass 
recovered from these cultures (sewage ponds) has been also antici- 
pated. The experiments conducted in this field of applied phycology 
in Czechoslovakia, Germany, Japan and U.S.A. are jitulated 
and algal products are evaluated as future sources of food and 
industry; Fed Public, Consumer groups. II, Goal ing and 
Planning for Transportation Safety Programs. Issues were: modify- 
ing risk behavior, safety as a social value, and involving citizens in 
of standards as a of of 
ses 
the 
the 
the 
30124 Combustion measurements in air breathing propulsion en- 
gines. Survey and research needs. Goulard, R. (George Washington 
Univ., Washington, DC); Mellor, A.M.; Bilger, R.W. Combust. Sci. 
ture and the components of the flow (Nz, O2, COz, HzO, CO, NO, 
NO,, OH, THC’s and smoke). In the second part, the different needs 
of the development engineer, the combustor researcher and the 
fundamental combustion scientist are established separately. Desir- 
able levels of measurement criteria are proposed for all three situa- 
tions. Several experiments are suggested. 
30125 Method of increasing the output of hydrogen combustion 
type internal combustion engine by recovery of generated heat and 
apparatus therefor. Kuroiwa, S. US Patent 3,995,421. 7 Dec 1976. 
Priority date 30 Nov 1973, Japan. 8p. 
A new method is described of increasing the output of a 
hydrogen combustion type internal combustion engine by recove: 
SPARK-IGNITION 
report 
D.C. engine. 
760494—). t. of T: ion, Washington, DC. Oct 1 
From A oo is given of an internal combustion engine in 
Washington, which heat is derived from the engine cooling system and/or the 
(28 Apr 1976). exhaust to heat a working fluid in a closed circulatory system. This 
This conference brought together DOT policymakers, univer- heat transforms the working fluid into a gas which is delivered to a 
sity principal investigators and other professionals to consider the turbine which drives a generator. The generator delivers dc current 
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to an electrolysis cell in which water is decomposed. The water is 
decomposed by the electric current into its oxygen and hydrogen 
components. The oxygen is passed to the air intake of the engine 
carburetors, while the hydrogen is conveyed to a carburetor. Also 
included is a carburetor for conventional hydrocarbon fuels. The 
two carburetors are connected by linkage which may be operated 
either manually or by pressure to vary bth ratio of the ureted 
fuels which are delivered to the engine. Certain auxiliary equipment 
is provided in the form of an air-cooled condenser in the wor! 
fluid system, a supply tank for the hydrocarbon fuel, which ordinari- 
ly is gasoline, a water supply tank, a tank for receiving hydrogen 
under pressure, a pump for the hydrocarbon fuel, a pump for the 
working fluid system, a pump for delivering water from the water 
tank to the electrolysis cell and a hydrogen pump which passes 
hydrogen to the hydrogen carburetor and/or the hydrogen tank. In 
a modification, power is derived from the engine exhaust to drive a 
turbo-generator which delivers dc current to the electrolysis cell. 
This current may be supplemented by that provided by a generator 
that is driven by a turbine powered by the working fluid of a system 
that is heated by the cooling system of the engine. 


30127 (DOT-TSC-OST—76-1) Automotive powerplant evalua- 
tion. Stamper, K.R. (Bureau of Mines, Bartlesville, Okla. (USA). 
Bartlesville Energy Research Center). Jun 1976. 10p. (CONF- 
751187—1). NTIS. 

From Project coordination mostiog: Cambridge, Massachu- 
setts, United States of America (USA) (4 Nov om). 

A program to obtain automotive engine performance data for 
use in estimating vehicle emission and fuel economy in varied service 
and duty is described. An experimental test procedure for generating 
fuel consumption and emissions data adequate to characterize an 
engine over its full operating range was developed for steady-state 
tests. The development of a test procedure for transient testing is 
currently under way. The steady-state data will be collected from 
approximately 23 different -_ es, including: (1) 16 current produc- 
tion spark-ignition engines; (2) 3 pre-production or prototype ad- 
vanced design and (3) 4 t-duty diesel 
engines which are, or could be, in passenger car applications. 
To date, steady-state “engine maps” were completed on 10 —— 
A simplified model used to compare steady-state data with c 
dynamometer data indicates that results thus far can be used to 
obtain estimates of fuel economy in automobiles. 


30128 (R—1561-NSF/FEA) Econometric models of the demand 
for motor fuel. Burright, B.K.; Enns, J.H. (Rand Corp., Santa 
oy ee (USA)). Apr 1975. 104p. Rand Corp., Santa Monica, 

This study is one of three that describe measures and public 
policies for conserving energy used by automobiles. It presents 
econometric measures of the demand for highway motor fuel and 
gasoline, with particular attention to the response of gasoline use to 
changes in its price. The study considers both long-run and short-run 
(the pie pee during which the size and characteristics of the auto- 

stock remain eyes y constant) responses. Related research 
results are summarized and oo with this study's results. A 
second report in the series develops analytic tools with which to 
evaluate the effects of national energy conservation measures on 
private transportation: R-1560-NSF, October 1974, How to Save 
Gasoline: Public Policy Alternatives for the Automobile. The third 
report describes the development, validation, and application of one 
of the models used in this study to compare energy conservation 
policies: R-1562-NSF, January 1975, A Generalized hodel for Com- 
paring Automobile Design Approaches to Improved Fuel Economy. 


30129 Proposed standards for electrical systems: boats and asso- 
pment. Fed. Regist. (Wash., D.C.); 41: No. 193, 43858- 


ciated equi; 
43863(4 Oct 1976). 
From Coast Guard, 33CFR183, Dept. of Transportation. 
The proposed regulations contain minimum standards of 
safety for electrical components and electrical systems aboard re- 
creation boats and are intended to prevent or reduce the number of 
deaths and accidents caused by fires and fuel explosions. Based on 
1973 boating statistics, these regulations will apply only to boats that 
have gasoline engines. Outboard engines aa the control wiring 
associated with them are not covered. (PCS) 


30130 Fuel regenerated non-polluting internal combustion engine. 
eT C.E. US Patent 4,003,345. 18 Jan 1977. Filed date 6 Oct 
Sp. 

e cooling system and/or the exhaust to heat a working fluid 

in pape: closed circulatory system. This heat transforms the working 
fluid into a gas which is delivered to a turbine which drives a 
generator. The generator delivers dc current to an electrolysis cell in 
which water is decomposed. The water is decomposed by the 
electric current into its oxygen and hydrogen components. The 
oxygen is passed to the air intake of the engine carburetors, while the 
hydrogen is conveyed to a carburetor. Also included is a carburetor 
for conventional hydrocarbon fuels. The two carburetors are con- 
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nected by linkage which may be operated either manually or by 
pressure to vary the ratio of the carbureted fuels which are delivered 
to the engine. Certain auxiliary equipm ee ee 
an air-cooled condenser in the wor “te uid system, a supply tank 
for the hydrocarbon fuel, which ordinarily is gasoline, a water 
supply tank, a tank for receiving hydrogen under pressure, a pump 

for the hydrocarbon fuel, a pump for the working fluid system, a 
pump for delivering water from the water tank to the electrolysis 
cell and a hydrogen pump which passes hydrogen to the hydrogen 
carburetor and/or the hydrogen tank. In a modification, power is 
derived from the engine exhaust to drive a turbo-generator which 
delivers dc current to the electrolysis cell. This current may be 
supplemented by that provided " a generator that is driven by a 
turbine powered by the working fluid of a system that is heated by 
the cooling system of the engine. 


30131 Fuel regenerated non-polluting internal combustion engine. 
Bradley, C.E. US Patent 4,003,344. 18 Jan 1977. Filed date 6 Oct 


1975. 8p. 

A descri is given of an internal combustion in 
which heat is derived from the engine cooling system or the 
exhaust to heat a working fluid in a closed circulatory system. This 
heat transforms the working fluid into a gas which is delivered to a 
turbine which drives a generator. The generator delivers dc current 
to an electrolysis cell in which water is decomposed. The water is 

decomposed by the electric current into its oxygen and hydrogen 
components. The oxygen is passed to the air intake of the engine 
carburetors, while the hydrogen is conveyed to a carburetor. Also 
inciuded is a carburetor for conventional hydrocarbon fuels. The 
two carburetors are connected by linkage which may be — 
either manually or by pressure to vary | ahem ratio of the 
fuels which are delivered to the engine. Certain auxiliary oe 
is provided in the form of an air-cooled condenser in the working 
fluid system, a supply tank for the hydrocarbon fuel, which ordinari- 
ly is gasoline, a water supply tank, a tank for receiving hydrogen 
under pressure, a pump for the hydrocarbon fuel, a pump for the 
working fluid system, a pump for delivering water from the water 
tank to the electrolysis cell and a hydrogen pump which passes 
hydrogen to the hydrogen carburetor and/or the hydrogen tank. In 
a modification, power is derived from the engine exhaust to drive a 
turbo-generator which delivers dc current to the electrolysis cell. 
This current may be supplemented by that provided by yd enna 
that is driven by a turbine powered by the working fluid of a s 
that is heated by the cooling system of the engine. 


DIESEL 
REFER ALSO TO CITATION(S) 30127, 30151 


TURBINE 
REFER ALSO TO CITATION(S) 29396, 30159, 30160, 30163, 30180 


30132 eS & Effects of fuel additives on the perfor- 
mance of filter-separators. Final report Jul 1969—Jun 1972. Linder, 
P.C. (Air Force Aero-Propulsion Lab., Wright-Patterson AFB, Ohio 
ea Aug 1974. 44p. (AFAPL-TR— 3-97). NTIS (US Sales 


The effects of fuel corrosion inhibitors on the 

performance of filter-separators were evaluated using a small 1. 

gpm test loop. These tests showed that corrosion inhibitors presently 
qualified to MIL-I-25017 differed significantly in their deleterious 
effects on coalescence when tested using Wright-Patterson AFB tap 
water as the free water contaminant. Single element tests using 
DOD standard filter-coalescer elements and a 20 gpm test loop 
showed: (1) filtration performance is affected by the type of solid 


) 
significantly affected by the purity of free water 
(i.e. dissolved solids) when the fuel contains a corrosion inhibitor 
and fuel system icing inhibitor. (GRA) 


30133 
Schwartz, L.L. (to 


gas turbine control. Oppmann, R.C.; 
General Motors Corp.). US Patent 3,999,374. 28 
Dec 1976. Filed date 11 Jul ne aunde 
turbine power plant, y lor powering 
icles, is described. The engine includes a gas 

appara 


motor v generator 
made up of a compressor, combustion tus, and a turbine 
driving the compressor. It also includes a power turbine energized 
by the flow from the gas generator rotatable independently of the 
gas generator. The power turbine is connected through a suitable 
transmission to the driving wheels of the vehicle also drives 
accessory loads such as the engine fuel and oil pumps, an alternator, 
air conditioning, a power steering pump, and the like in the vehicle. 
The generaior is substantially free of any accessory dive load, 
which improves the acceleration characteristics of the engine. The 

to power turbine speed and increases fuel flow as required to 
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power the accessory devices satisfactorily. A vehicle sambene 
engine speed request from an accelerator pedal is added to the 
underspeed governor output signal for operation above idle. The 
fuel flow to the engine is limited by a function of engine inlet air 
temperature and power turbine speed to limit power turbine torque 
So as not to overload the transmission. 


30134 One-piece ceramic support housing for a gas turbine with a 
rotary regenerator. Jeryan, R.A.; McLean, A.F.; Paluszny, A.; 
Pulick, E.A. (to Ford Motor Co.). US Patent 3,999,376. 28 Dec 
1976. Filed date 24 Jan 1975. 12p. 

A thin outer metallic housing surrounds and is spaced from a 
eg cylindrical ceramic liner that insulates, supports and 

oe ae ee perature and rotating parts of the engine. The end 
faces of liner constitute rubbing seal surfaces against which are 
directly mounted ceramic core rotating regenerators. The liner and 
housing have aligned holes through which is mounted the inline hot 
gas flow path components. 


30135 Recuperative mounting. Smale, C.H. (to General Motors 
Corp.). US Patent 4,005,573. 1 Feb 1977. Filed date 1 Oct 1975. 6p. 

A mounting apparatus for a Bem tor is described for a 
regenerative type gas apparatus supports the 
recuperator the relatively end walls of a gas 
turbine housing while eit permitting movement of the 
recuperator in plural directions with respect to the walls caused by 
thermal expansion. 


30136 Control circuit for gas turbine engine. Itoh, T. (to Nissan 
Motor Co., Ltd.). US Patent 4,006,590. 8 Feb 1977. Priority date 13 
Jun 1974, Japan. 10p. 
A control circuit is described for controlling output speed of 
a gas turbine engine through comparison between a signal represen- 
tative of an actually detected output speed of the engine and a signal 
resentative of a desired engine output speed. The rate of increase 
of the latter signal is limited in accordance with a predetermined 
schedule depending upon a detected temperature of the engine and a 
predetermined engine temperature which varies with a preselected 
es g condition such as the detected output speed of the engine. 
control circuit is characterized in that the same is at all times 
maintained as a closed-loop system although switching means is 
provided in the circuit. 


EXTERNAL COMBUSTION ENGINES 


30137 Thermal power engine with a separate heating chamber. 
iT US Patent 3,994,135. 30 Nov 1976. Filed date 15 Jan 


1975 
combustion is provided comprising a housing; a 
housing and a piston disposed for move- 
A heating chamber is also defined within 
separated from the cylinder. The heating chamber 

pao cop inlet and fuel igniting means. A passageway extends 
between the heating chamber and cylinder and means disposed for 
movement with = > for and 
y selective portions o engine cycle to 


30138 Power systems. Randell, J.E. (to National Research De- 
velopment Corp.). US Patent 3,998,059. 21 Dec 1976. Priority date 
12 Jul 1973, United Kingdom of Great Britain and Northern Ireland 


(UK). 
powering a vehicle or a transportable machine tool, com 
container for receiving and storing, in liquid form, a working 
fluid which is nevertheless gaseous at standard temperature 
and of non-toxic and/or non-inflammable nature, and self- 


ha 
capability sufficient to cause the temperature of the gas to rise 
least 200°C above its critical temperature. Preferably, the heat 


STIRLING CYCLE 


30139 (COO—2631-15) 80-100 HP Stirling engine feasibility 
study. Progress report No. 15, July: 1976. Postma, N.D. 
(Ford Motor Co., Dearborn, Mich. (USA)). 1976. Contract EY-76- 
C-02-2631. 12p. Dep. NTIS $3.50. 


Ford Motor y has sponsored research and a 

ment of a 170-hp swashplate-type of Stirling engine suitable 

hood of 4600 Ib. The success of this application the Si has justi 
the need for investigating the of 
passenger vehicles of smaller size and lighter weigh 
reported on a program which has as its two 1 
provides for preparation of a report containing an evaluation and 
presentation of the results of Contractor-financed of a Torino 
passenger car powered by a 170-hp Stirling cycle engine. Task II 
provides for conduct of a feasibility study to evaluate the 
potential of a Stirling cycle engine for significant improvement in 
emissions and fuel economy over the present day internal combus- 
tion engine, and to develop a concept of an 80- to 100-hp engine 
design suitable for use in a passenger car in the 2500 to pound 
= t class. The ultimate objective of this and ensuing programs is 

elop an engine design feasible for high volume production. 


RANKINE CYCLE 
REFER ALSO TO CITATION(S) 30151 


30140 Steam engine for vehicles. Izumi, H. (to Nissan Motor Co. 
Ltd.). German(FRG) Patent 2,602,378/A/. 5 Aug 1976. llp. (In 


). 

1 fig. Available from Dt. Patentamt, Muenchen (FRG). 

The invention concerns a steam engine for vehicles; it has a 
steam generator and a device which transforms the energy from the 

ted steam into disposable energy. The steam generator is 
controlled by means of a closed loop. It is therefore possible to 
control the amount of fuel being fed into the steam generator and the 
amount of water depending on changes in the temperature and 
pressure of the generated steam with the aid of electromagnetic off/ 
on control valves. 


30141 engine. Karlsson, H.I.R. German(FRG) Patent 
2,603, 5 Au 13p. (In German). 
Available from Dt. Patentamt, Muenchen (FRG). 
increase in the power output of steam engines in order to produce 
steam-powered engines with a greater power output despite relative- 
ly low weight and small dimensions. A suitable is described in 
detail A —s agent, consisting of a material which quickly 
epinder cham to the temperature of the steam, is fed into the 
r. Since this expansion takes place in the cylinder 
ber, a = substantially increased output is obtained during each 
cout stroke of the engine. The increase in output has the advantage 


that an engine with given power output can be substan- 
tially ler and lighter in weight is the case with traditional 
steam engines. 

ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 29932 


30142 (AD-A—026321) Solid state applications of direct energy 
conversion and heat pumping for a small automotive vehicle. Tsouka- 
las, T.C. (Naval Post uate School, Monterey, Calif. (USA)). Sep 
1975. 141p. NTIS (US Sales Only). 


The feasibility of solid state application for electrical power 
generation and heat pumping in smal automotive vehicles has been 
examined. A new geometric configuration for the thermoelectric 

le was introduced and the heat flow problem has been solved 
analytically in deta The obtained results appeared promising for 


future developments in this area. 
30143 Electric automobiles (citations from 
the NTIS data base). Report for 1964—Jun 1976. Hundemann, A.S. 


(National Technical Information Service, Springfield, Va. (USA)). 
Jul 1976. 104p. NTIS (US Sales Only). 

Su; eee NTIS/PS—75/490, and COM-74—-11573. See 
also NTIS/PS—76/0561. 
Abstracts of Federally- funded research pertaining to 

systems, costs, and evaluations of electric vehicles are presen 
Included are studies on nickel—zinc and lead—acid batteries, var- 
ious types of lithium cells, and hybrid heat a systems. 
(This updated bibliography contains 99 abstracts, 19 of which are 
new entries to the previous edition). 


see (NTIS/PS—76/0561) Electric automobiles (citations from 
Index data base). Report for 1970—Jun 1976. Hunde- 
A.S. (National Technical Information Service, 
Va. (USA)). Jul 1976. 289p. NTIS (US Sales Only). 
See also NTIS/PS—76/0560. 
Citations from worldwide research cover the design of elec- 
tric automobiles, vans, buses, and hybrid vehicles. Included are 
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contained heat supply means together with pump means by which 

the liquid working fluid is pumped through heat ——- means to 

convert it to its gaseous form and thence through the heat supply 

means, which is conveniently a thermal storage unit. The tempera- 

ture of the gas is raised preparatory to being expanded through 

means for converting the heat energy of the working fluid into 

— comprises one or more chemical salts having high latent heat 

of fusion. 
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studies on lead—acid, zinc—air, lithium-sulfur, and nickel—cadmium 
batteries; fuel cells; drive trains; and chassis construction. (Contains 
284 abstracts). 


ae Apuetee electromagnet levitation of vehicles. Yamamura, 
S.; Abe, S.; Hayashi, T. (Univ of Tokyo, Jpn). Electr. Eng. Jpn. 
(Engl. Transl); 94: No. 3, 72-79(May-Jun 1974). 
A method is proposed to stabilize the attractive electromag- 
anew levitation system which is essentially unstable. It is shown 
measured response characteristics agree very well with the 
calculated ones. It has also been confirmed that the dc-dc converter 
is well suited for a controlling power source. 


pang Observations on energy regeneration in rapid transit sys- 
tems. Wallach, I. (Tech-Isr Inst of Technol, Haifa). Adrikhalut; Ma: 
No. 1, 12-18(Jan 1975). (In Hebrew with English abstract). 
Present-day electric train systems for rapid transit use sin 
wagons following closely one another, not long trains, separated by 
great distances. Energy regeneration is therefore not produced by a 
single train moving down a grade and returning energy to the 
national network, but rather by the supply of brakin, — energy from 
one wagon to another wagon that is accelerating nearby. The actual 
saving of energy will depend on adequate organization of the traffic 
time-table, which should ensure that when a wagon starts up, there 
should be another one nearby that is braking. The factors involved in 
energy regeneration are discussed and computation methods present- 
ed. curves, and equations complement survey. 5 refs. 


30147 State and prospects in the development of passenger and 
freight electric cars. Efremov, I.S.; Prolygin, A.P.; Gushcho-Malkov, 
B.P. Elektrichestvo; No. 1, 1-12(Jan 1975). (In Russian). 

Domestic (Soviet) and foreign electric car development is 
reviewed analyzing the basic systems of electric drives for electric 
vehicles with respect to the present and future available energy 
sources. 6 refs. 


30148 Measuring and control technology for the test span in 
West Germany. Appun, P.; Von Thun, H.J. Elektr. Bahnen; 
46: No. 4, 86-94(Apr 1975). (In German). 

A test track was constructed in Erlangen for testing magnetic 
suspension vehicles for which a series of instrumentation had to be 
developed. All obtained test data are stored on magnetic tape for 
subsequent evaluation and documentation. The recording and trans- 
mission processes are described. 


— Propulsion of the test vehicle for testing the electrodynam- 
yy oe Example of a linear motor drive. Wiegner, 
G. Elektr. Bahnen; 46: No. 5, 118-124(May 1975). (In German). 
various new relationships technologies. It represents 
the second stage of a study. The first stage involved the use of model 
machinery, such as a test bench with rotating disk. The interaction of 
linear motor and inverter is discussed. 


30150 Electrically propelled vehicle. Christianson, C.C.; Bourke, 
R.F. (to ge Inc.). US Patent 4,008,423. 15 Feb 1977. Filed date 
11 Feb 1975. =. 
A propulsion system for an electrical vehicle includes a linear 
controller operable in a plurality of modes for operat- 
ing a de drive motor via power derived from a propulsion battery. 
Low speed operation is achieved in an armature control mode 
wherein the controller is interposed between the propulsion battery 
and the motor armature while the motor field is coupled directly 
across the battery. High speeds are attained in a field control mode 
wherein the controller is interposed between the battery and motor 
field while the armature is coupled directly across the propulsion 
battery, thereby eliminating controller losses from the high current 
armature circuit. Switching between modes is achieved in a manner 
‘which minimizes stress on the switching elements. The controller is 
also adapted to operate in a charger mode wherein unregulated dc 
power is fed to the controller which functions to regulate the c 
provided to the battery. Overall efficiency is increased by use of a 
as a power The circuit further 
inc protection means for controlling or preven operation 
under conditions wherein circuit elements might oamed 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 30143, 30144 


the inter- 


30151 gp Feasibility test on 
nal combustion Task II. Final report. 


for automotive v 


Electron Corp., Waltham, Mass. (USA)). 1976. Contract 
E(11-1)-2690. Dep. NTIS $8.00. 
The o: ganic Rankine bottoming cycle can be considered for 
various peat and truck applications. The most attractive use, 
however, is in large, heavy-duty diesel trucks for long distance 
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hauling. Here, the engine load and speed ts are nearl 
constant over a large of 
mileages are accumulated. Thus, the potential fuel savings are s 
cient to justify the added cost of a bottoming cycle system. A 
conceptual design study of compounding the diesel truck engine 
with an ORCS was made and the results of the study are presented. 
Based on the results of the conceptual design study which showed a 
15 percent fuel economy improvement potential over the duty cycle, 
an early feasibility demonstration test of the system was initiated. 
The demonstration system uses a Mack ENDT 676 diesel engine 
with existing but nonoptimum ORCS hardware made available from 
an earlier automotive Rankine-cycle program. The results of these 
feasibility demonstration tests, both steady-state and transient, over 
the operating range of the diesel engine, are presented. 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 30472 


SOAC: state-of-the-art car engineering 
of Transporation high spped ground test center 

Noise tests. Final April—July 
(Boeing Vertol Co., Philadelphia, Pa. (USA)). Jan 1975. 126p. NTIS. 
A report is given on the testing of interior noise and wayside 
noise of the SOAC rail transit cars. The tests were conducted as part 
of a program to demonstrate current rapid transit vehicle technol- 
ogy, with convenience and operating 

goals. A discussion is given of the instrumentation and test 
dures, and a preliminary analysis of the data is presented. (PMA) 


30153 Busing with UTDC. Des. Eng. (Toronto); 21: No. 9, 28- 


29(Sep 
small bus dev for Ontario's provincially owned 
Urban ‘Tumentalion Development Corporation as a multiple pur- 
fay vehicle for short-haul, odiewal applications is also suitable 
highway and special purpose uses. For example, the basic bus is 
available in four interior configurations a 24-seat transit model, a 17- 
seat ‘Club Car’, an airport model designed to carry luggage as well 
as people, and a 15-seat bus with a mechanized wheel chair lift and 
other special features for the fe go ag of handicapped persons. 


piece 
reinforced plastic of 1 1/4-in. sandwich construc- 
i y is designed for high a ratio, good 
thermal and sound insula ting properties, and high impact resistance. 
= Daca 4 facing material retains its elastic nature even at low 
roviding an additional safety factor where dynamic 
eas jon and smooth overall surface. Localized 
seamless construction and a smooth overall surface 
impact damage (even entire sections) can be repaired or rep! 
easily and economically. The exterior surface 
hard, smooth superior 
paint adherence. The bus is designed to meet the requirements of all 
climatic conditions ( i Sas from -40°F to plus 120°F), and to 
maintain ort during the severest weather extremes. 
Its 24-feet Genter of dnd hast 
chosen for easy handling. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 30126, 30130, 30131, 30174 


30154 (PB—253151) Development of the valved hot-gas engine. 
Final report. Smith, J.L. Jr. (Massachusetts Inst. of Tech., Cam- 
bridge Salts Oniy). Aug 1975. Contract DOT-OS-40086. 147p. NTIS 


(US Sales 

development of the valved hot-gas engine 
(VHGE) is reported. The VHGE is a closed - regenerative - “ae 
engine operating on a helium Brayton cycle, and employing a 
reciprocating expander/compressor. The performance of | 
mental engine was measured in detail, and i 
which includes the unsteady internal 
Variable valve timing for high 


performance. The next steps in the realization of the potential of the 

engine are defined. 

engine. Crothers, W.T. (to Energy Research and Development Ad- 

ministration). US Patent Application 665,191. 9 Mar 1976. lip. 
A multiple fuel supply is described for an internal combustion 


was studied. Improvements were made to allow full power operation 
of the experimental engine. Projected potential of the engine is 

Se confirmed by identification of causes of lower than theoretical 
engine wherein phase separation of components is deliberately in- 
duced. The resulting separation permits the use of a single fuel tank 
to supply components of either or both phases to the engine. 
Specifically, phase separation of a gasoline/methanol blend is in- 
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duced by the addition of a minor amount of water suffcient to 
guarantee separation into an wu gasoline phase and a lower 
ne phase. A single tank holds the two-phase liquid 
phase, Either fuel pickups and separate level indicators for each 
ither gasoline or methanol, or both, Ses ~*~ 


30156 Vehicle fuel system. Risse, J.T.; T. 
Research and Development Administration). 
21 Sep 1976. Filed date 24 Sep 1974. 6p 

PAT-APPL-508,940. 

A vehicle fuel system is described comprising a plurality of 
tanks, each tank having a feed and a return conduit extending into a 
lower portion. The several feed conduits joined to form one supply 
conduit feeding fuel to a supply ogee Fee: using means, unused 
being returned via a return conduit w: branches off to the several 
return conduits. 


30157 Mixture compressing internal combustion engine with two 
cylinder rows and exhaust gas treatment. Abthoff, J.; Huette- 
braeucker, D.H. (to Daimler-Benz Aktiengesellschaft). US —— 
4,000,614. 4 Jan 1977. Priority date 8 Feb 1975, German, F. 
Republic of (F.R. Germany). 8p. 

A description is given of a mixture-compressing reciprocat- 
ing-piston internal combustion with two i 
rows and a single mixture-producing device, in which one row is 
supplied with a slightly richer air/fuel mixture from a common 
mixture-producing device which is then leaned down by the admix- 
ture of additional air while the other cylinder row is supplied with 
an air/fuel mixture which is as accurately as possible stoichiometric. 
Oxygen probes are used upstream of the respective catalysts to 
control a valve controlling the additional air inlet to the one cylinder 
row and the fuel supply to the mixture-producing device. 


30158 Concealed regenerative combustion engine. Johathan, J. 
US Patent 4,005,687. 1 Feb 1977. Filed date 1 Feb 1974. 10p. 
This invention relates to a combustion engine which is cooled 


3983 


30159 Combustors and methods of operating same. Schirmer, 
R.M. (to Phillips Petroleum Co.). US Patent 4,007,002. 8 Feb 1977. 


ws 


he introducing a lean fuel-air mixture in the combus- 
A novel spark plug mounted in the engine in place of 


the conventional spark plug has an apertured dome portion 
a limited size spark ignition chamber about the spark 
valved branch ak mee) to the ignition chamber 
ps supply, rich foel-anr mixture source, to achieve igniti 

in the ignition chamber causing a flame discharge which 
po mn ignition of another fuel uisene such as a lean mixture, in 
the main combustion chamber. a conventional 
plug may be used with a s cater pe assembled on the gap end of 
the plug which provides size spark ignition chamber and 
valved passage. 


30162 


vortex action. 


30163 Low emission combustor with fuel flow controlled primary 
air flow and circumferentially directed secondary air flows. Schirmer, 
R.M. (to Phillips Petroleum Co.). US Patent 4,006,589. 8 Feb 1977. 
Filed date 14 Apr 1975. 26p. 

New combustors, and methods of their which pro- 
duce lower emissions, particularly lower emissions of nitro 
oxides and CO, are described. The combustors are provided wi 
first combustion region and an adjacent downstream second phew ot 
tion region. A first stream of air is introduced, either radially, axially, 
or tangentially, into the first combustion region and the amount of 
air is varied in accordance with fuel flow to the first combustion 

. A second stream of air is introduced tangentially into the 
first combustion region. A third stream of air is introduced tangen- 
tially into the second combustion region. In preferred embodiments 
of the invention the air stream pressure drop across an air assist fuel 
nozzle is varied in accordance with fuel flow to the nozzle. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 30126, 30127, 30130, 30131, 
30157, 30161, 30427, 30830 


30164 Internal combustion engine. Amery, E. US Patent 
3,824, Y 23 Jul 1974. Filed date 24 Oct 1972. 4p. 

k ignition internal combustion engine is described that 
uses a Gouble-heeded cylinder to achieve more complete combus- 
tion, and hence less unburned exhaust emissions, than existing inter- 
nal combustion engine designs. The engine is of the piston type, with 
the piston mechanically arranged for both oscillatory and related 
vertically reciprocatin; —— motion. The cylinder is double-headed, and 
the heads are orien’ of 
maximum compression is eff on the firing stroke of the engine. 


Ronbun Hokokusher No. 340, 5) Japa- 
nese 

10 refs. 
30166 Catalyst device to purify the exhaust gases from internal 


ground pit endangered 
Gewerkschaft Ejisenhuette Westfalia). 


1976. 11p. (In German). 
2 figs. A le from Dt. Patentamt, Muenchen (FRG). 
The catal a system according to the device is arranged in 
a chamber cua the hot exhaust gases flow through and which is 
connected with a water-cooled exhaust collector pipe of the combus- 
tion engine. In contrast to other systems known in this system the 
catalyst is mounted on the inner side of the exhaust pipe which is 
surrounded with a cooling coat and thus the construction is smaller 
and more compact. Furthermore, a higher degree of efficiency of the 
catalyst is obtained since the exhaust gases pass a shorter distance on 
their way to the catalysis chamber and have higher temperatures 
when they reach the chamber which favors after-burning. ; 


30167 Radial flow catalytic converter having thermal expansion 
compensating means. Nowak, H.H. (to Tenneco Inc.). US Patent 
3,989,471. 2 Nov 1976. Filed date 14 A = 1975. 6p. 
A catalytic converter unit of type used in internal com- 
bustion exhaust systems has a monolithic refractory catalyst 
which anally retained by means ofl re 
as metal mesh layers or ashers, and may incl 
dias t ofket different rates of expansion 


30168 Exhaust gas 


cling Beier, A. (to Volkswa- 
genwerk i ). US t 3,989,018 2 Nov 1976. 
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single fuel tank is described. 
| Vortex action fuel injection valve for internal combustion 
engine. Kanda, F.; Nakajima, K. (to Diesel Kuki Co., Ltd.). US 
Patent 4,006,719. 8 Feb 1977. Priority date 19 Feb 1974, Japan. 6p. 
An air vortex chamber is provided downstream of the valve 
seat portion of a fuel injection valve body such that the fuel injecting 
from the valve seat portion collides with the inner wall of the vortex 
chamber in a plane coincident with a plurality of tangential air 
passages which introduce air into the vortex chamber and create the 
internally. Combustion occurs in primary combustion chambers and ee 
the gas combustion products are released into secondary chambers 
after combustion to mix with cooler fluids. These fluids cool the 
engine body — engine operation. A preferred form of the 
invention consists of a semi-rotary engine and means for joining the 
rotor of this engine to the output power shaft. Preferred engines of 
this invention will not require external cooling or use poppet valves 
and will be able to operate as both a four-stroke and two-stroke 
engine. 
Filed date 14 Apr 1975. 30p. 
New combustors, and methods of their operation which pro- 
duce lower emissions, particularly lower emissions of nitrogen oxide 
and CO, are described. Means and methods are provided for supply- 
ing separate streams of air to first and second combustion regions of 
a combustor, and expanding combustion products when passing 
same from the first combustion region to the second combustion 
region. The combustors are characterized by the relatively small 
volume of the first combustion region as compared to the total 
volume of the first combustion region and the second combustion 
region; and methods and means provided for introducing first and 
second streams of air to the first and second regions, respectively. In combustion engines, in partic diesel engines, to be used in under- 
some embodiments of the invention unheated air is used in the first spaces. Loweg, H. (to 
combustion op In other embodiments of the invention heated air German(FRG) Patent 
is used in the first combustion region. 
30160 Combustors and methods of operating same. Schirmer, 
R.M.; Vanderveen, J.W.; Cheng, P.J. (to Phillips Petroleum Co.). 
US Patent 4,007,001. 8 Feb 1977. Filed date 14 Apr 1975. 24p. 
New combustors, and methods of their operation, which 
produce lower emissions, particularly lower emissions of nitrogen 
oxides and CO, are described. A first stream of air is introduced, 
either radially or axially, to a first combustion region of the combus- 
tor. A second stream of air is introduced tangentially into the first 
combustion region. A third stream of air is introduced tangentially 
into a second combustion region of the combustor. The amount of 
the first stream of air admitted to the first combustion region is 
varied in accordance with the fuel flow to the first combustion 
region. 
ug construction for lean mixture burning internal 
Baczek, T.A.; James, L.M.L. (to Baczek and 
.). US Patent 4,006,725. 8 Feb 1977. Filed date 
mbustion engine has a main combustion cham- 
tis iston and a valved 
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Priority y 15 Feb 1974, German, Federal Republic of (F.R. 
y). 8p. 

Apparatus for recycling gas exhausted from an internal com- 
bustion engine includes a return conduit communicating with the 
intake manifold of the engine and a return valve for controlling the 
quantity of exhaust gas recycled to the intake manifold. A connect- 
ing linkage operatively coupling the return valve to the engine 
throttle valve insures that the return valve operates in accordance 
with the relative ition of the throttle valve. The return valve 
includes a valve housing interposed between and communicating 
with the return conduit and the intake manifold and a valve body 
movable in the housing so as to vary the cross-sectional flow area 
available in the housing. A valve stem mounts the valve body at one 
end and is operatively coupled at its other end to the connecting 
i e. In accordance with the invention, an elastic diaphra 
extends radially outwardly from the valve stem of the return valve 
to the interior surface of the valve housing. The diaphragm seals the 
portion of the interior of the valve through which exhaust gas flows 
against leakage of exhaust gas between the valve stem and the valve 
housing. In a preferred embodiment of the invention, the connecting 
linkage is adjustable to permit convenient adjustment of the oper- 
ation of the return valve relative to operation of the throttle valve. 


30169 Exhaust gas cleaning device for internal combustion en- 
gines. Sakurai, Y.; Irimajiri, S. (to Honda Giken Kogyo Kabushiki 
Kaisha). US Patent 3,994,129. 30 Nov 1976. Priority date 29 Dec 
1973, Japan. 6p. 

An internal-combustion spark-ignition V-8 piston engine has 
an exhaust reaction chamber body positioned between its two 
banks of cylinders. Each cylinder has a main combustion chamber 
communicating with an auxiliary combustion chamber by means of a 
torch opening. A main intake manifold with branching portion over 
the reaction chamber communicates with main intake passages to 
supply a lean air-fuel mixture to the main combustion chambers. An 
auxiliary intake manifold with branching portion directly below the 
central portion of the branching portion of the main intake manifold 
communicates with auxiliary intake passages to supply a rich air-fuel 
mixture to the auxiliary combustion chambers. Exhaust passages 


supply hot exhaust gases from the cylinders to exhaust gas conduits, 
each of which receives hot exhaust gases from two adjacent cylin- 
ders and projects through an insulated wall of the reaction chamber 
to discharge into it toward an end wall thereof. An exhaust Pipe 


extends through a remote end wall at the opposite end of 

reaction chamber. The top wall of the reaction chamber has an 
exhaust nozzle formed therein facing the branching portion of the 
auxiliary intake manifold. Also, the top wall of the reaction chamber 
has a layer of insulation within it and an opening formed to face both 
of the branching portions of the main and auxiliary intake manifolds. 
Within the peripheral wall of the exhaust gas reaction chamber body 
is formed an annular cooling water jacket, and a heat shielding plate 

y. 


30170 Exhaust manifold assembly with catalytic converter. Sakai, 
Y.; Matsui, H. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US 
Patent 3,994,130. 30 Nov 1976. Priority date 10 Feb 1975, Japan. 4p. 

A generally cylindrically shaped annular catalytic converter 
is provided within the manifold of an exhaust gas system with 
branch pipes extending from the manifold to introduce exhaust gases 
thereinto. Each of the branch pipes defines a flow direction extend- 
ing tangentially of the catalytic converter with the central axis of 
each branch pipe being directed at an oblique angle relative to the 
central axis of the catalytic converter and from each other 
axially relative to the converter central axis. 


30171 Vortical flow afterburner device. Karino, K. (to Hitachi, 
ee > Patent 3,994,131. 30 Nov 1976. Priority date 30 Aug 1972, 
apan. 6p. 

A description is given of a vortical flow device for afterburn- 
ing engine exhaust gases by mixing air with the gases. The exhaust 
gas flow is supplied substantially tangentially into a precombustion 
chamber disposed on the upstream side of a reaction chamber for 
producing a vortical flow of the exhaust gases. The vortical flow is 
then supplied into the central portion of the reaction chamber, and 
air is supplied substantially tangentially into the reaction chamber to 
insure combustion of the exhaust gases. 


30172 Control installation for the proportioning of a secondary 
air quantity for improvement of the combustion in internal combustion 
engines or the afterburning of the exhaust gases of internal combustion 
engines. Bockelmann, W.; Groezinger, H.; Woebky, P.U. (to Deut- 
sche Vergase Gesellschaft MBG and Co. KG). US Patent 4,000,615. 
4 Jan 1977. Priority date 23 Jan 1974, German, Federal Republic of 
(F.R. Germany). 6p. 

A control installation is described for the dosing or p - 
tioning of a secondary air quantity for the improvement of Gale 
tion in internal combustion engines, or the after-burning of the 
exhaust gases of internal combustion engines. An auxiliary arrange- 
ment is responsive to an emergency signal for effecting the prompt 
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shutting-off of the secondary air. The emergency signal may be 
initiated in response to a failure in the ignition voltage of the internal 
combustion engine; an increase in the hydrocarbon content of the 
exhaust gases; a disparity between the position of the mixture dosing 
element and the engine rotational speed; the exceeding of a limiting 
temperature in the exhaust gas manifold; or the exceeding of a 
limiting temperature in the afterburner. 


30173 Electrostatic precipitation apparatus for vehicle engine 
exhaust. Youhouse, J. US Patent 4,000,994. 4 Jan 1977. Filed date 10 
Feb 1975. 8p. 

An electrostatic precipitation apparatus for removing pollut- 
ing components from the exhaust of internal combustion engines and 
other fossil fuel burners is described. The apparatus reduces the 
velocity of the exhaust gases while subjecting them to a high 
potential electric charge and reduces the velocity still further while 
precipitating the resultant electrically charged polluting components 
on a plurality of rotating discs which are vibrated transversely and 
wiped off to remove the polluting component material into a remov- 
able reservoir. 


30174 Method and for maintaining the operating tem- 
perature in a device for reducing engine exhaust pollutants. Lee, R.C. 
(to Phillips Petroleum Co.). US Patent 4,003,343. 18 Jan 1977. Filed 
date 4 Apr 1975. 8p. 

A description is given of a method and for main- 
taining the operating temperature in a device in which exhaust gases 
are passed from an engine through a fuel reformer in indirect heat 
exchange with fuel and steam in contact with a catalytic bed for 
steam reforming the fuel. The reformed fuel is brought into heat 
exchange relationship with the fuel and water entering the fuel 
reformer and thereafter the engine is operated utilizing this reformed 
fuel for lowering the amount of pollutant species from the engine. 
The method and apparatus for control is a combination of a means 
for sensing the temperature of the catalytic bed, and generating 
signals in response to a predetermined operating temperature for the 
catalytic bed whereby control valves are operated to admit addition- 
al fuel and a controlled flow of air or to stop the admission of air for 
mixing with the fuel and water ing the reforming means which 
provides a combustion mixture within the reforming means which on 
combustion raises the temperature within the reforming means. In 
one embodiment of the invention the heat of the engine block is 
utilized by indirect heat exchange with the fuel and water before 
entering the reforming means to vaporize the fuel and water thereby 
providing part of the heat necessary in the reforming of the fuel. 


30175 Control apparatus for exhaust gas recirculation system. 
Takagi, Y.; Hioki, K.; Aoyama, S. (to Nissan Motor Co., Ltd.). US 
Patent 4,006,721. 8 Feb 1977. Priority date 24 Jun 1974, Japan. 6p. 

A control —— is described for a vacuum operated 
device comprising a first flexible diaphragm responsive to a vacuum 
input, a second flexible diaphragm responsive to a vacuum output 
present in a vacuum chamber, a control valve associated with the 
second flexible diaphragm for controlling the vacuum output in the 
chamber, and a control arm connected between the first and second 
diaphragms and rotatable about a fulcrum. The movement of the 
first flexible diaphragm is transmitted through the control arm to the 
second flexible diaphragm, whereby the control valve is actuated to 
control the vacuum output in the vacuum chamber. 


30176 Apparatus for the detoxification of exhaust gases. 
Brettschneider, J.; Bundesen, L.; Knapp, H. (to Robert Bosch 
G.m.b.H.). US Patent 4,007,719. 15 Feb 1977. Priority date 29 Jun 
1973, German, Federal Republic of (F.R. Germany). 6p. 

An apparatus for the detoxification of exhaust gases of an 
internal combustion engine has a fuel metering mechanism, such as a 
carburetor, which meters out fuel corresponding to the air quantity. 
An air quantity measuring device is provided which controls the 
metering mechanism so as to achieve a slightly enriched fuel-air 
mixture. Thus. the air number (lambda) is initially maintained at less 
than 1, the air number | designating a stoichiometric fuel-air mixture. 
Secondary air is admitted via a air pump, an oxygen 
sensor being disposed on the exhaust side, until such time an opti- 
mum of fuel-air mixture is reached. The secondary air is admitted 
into the suction tube of the internal combustion engine downstream 
of the air measuring device. 


30177 Air control apparatus for an engine exhaust gas purifica- 
tion system. Umino, H. (to Mitsubishi Jidosha Kogyo Kabushiki 
fon Tig Patent 4,007,756. 15 Feb 1977. Priority date 2 Sep 1974, 
japan. 4p. 

An exhaust gas purifying apparatus for an engine, such as a 
thermal reactor or catalytic converter, is supplied air 
through a secondary air control valve which is controlled by a 
combination of a first and a second differential pressure i 
device. The first of these devices is responsive to the difference 
between a constant pressure and varying pressures of the engine 
manifold and of a secondary air supply means, in order to ensure the 
suitable secondary air feed, at low, medium and high load on the 


JUNE 30, 1977 


engine. A connector connects a passage of this first device to 
a pressure chamber of the second device, which actuates the second- 
ary or control valve. 
hara, K. (to Nissan Motor Co., Ltd.). US Patent 4,007,590. 15 Feb 
1977. = date 1 Jun 1974, Japan. 6p. 

in 


jection system supplies to only selected cylinders 
y. 


until the catalytic converter is heated sufficientl 


30179 Internal combustion exhaust catalytic reactor monitoring 
system. Neidhard, H.; Linder, E.; Wahl, J.; Schmidt, P.J.; Schoeck, 
P.A. (to Robert Bosch G.m.b.H.). US Patent 4,007,589. 15 Feb 1977. 
Priority ~ 31 Jan 1973, German, Federal 


Republic of (F.R. 


pervise i effectiveness of catalytic reactors 
included in exhaust emission detoxification systems, an oxygen 
sensor is located downstream of the reactor to determine oxygen 
content in the exhaust from the internal combustion engine, the 
oxygen sensor comprising an ion conductive solid electrolyte form- 
ing an ion concentration chain and having catalytically inactive 
contacts, connected to a detection circuit which provides an output 
signal in dependence on a signal the sensor, the output signal 
operating an alarm, or a transducer which interferes with proper 
engine operation to force the operator to have the reactor repaired. 
Preferably, two ion conductive chains are used, in a single sensor, or 
in two sensors, one being exposed to exhaust upstream of the 
catalytic reactor and the other downstream of the catalytic reactor, 
the output signals being provided to a differentially connected 
operational amplifier, to out extraneous influences. 


NITROGEN OXIDES 


REFER ALSO TO CITATION(S) 29416, 29417, 30159, 30160, 
30163, 30202, 30203 


30180 (WSS/CI—76-26) Characteristic time emissions correla- 
tions and sample optimization: the GT-309 automotive turbine 
combustor. Mellor, A.M. (Purdue Univ., Lafayette, Ind. (USA). 
School of Mechanical ag 1976. 28p. (CONF-761047—6). 
Purdue Univ., West Layfayette, IN. 

From The ustion Institute meeting; LaJolla, California, 
United States of America (USA) (18 Oct 1976). 

A characteristic time model for pollutant formation (combus- 
tion inefficiency and NO/sub x/), previously quantified for axisym- 
metric turbulent diffusion flame combustion of a liquid fuel spray, is 
extended to a conventional gas turbine combustor. The model pre- 
dicts the effect of changes in both combustor inlet conditions and 
combustor geometry on exhaust emissions and is used to demonstrate 
the design of a low NO/sub x/ burner of the GT-309 class; other 

wever. 


Math. model analysis of NO/sub x/ formation in case pre- 

engine. Kuroda, H.; Nakajima, Y.; Sugi K.; Takagi, Y. 

(Nissan Mot Co, Yokosuka, Jpn). Bull. JSAE (Jpn. Soc. Automot. 
Eng.); No. 6, 11-21(Apr 
A mathematical 


Zeldovich reaction formulas and a kinetic equation. The proposed 
model also incorporates the effects of exhaust gas recirculation rate, 
air/fuel ratio, and ignition timing on suppression of NO/sub x/ 
formation. Predictions based on this lel are compared with 

] operating condi- 
y, the authors discuss 


30182 Effect of combustion chamber shape on nitrogen oxides. 
Sakai, Y.; Miyazaki, H.; Mukai, K. (Nissan Mot Co, Tokyo, Jpn). 
Bull. JSAE (Jpn. Soc. Automot. Eng.); No. 6, 33-46(Apr 1974). 
Changes in combustion chamber and spark plug loca- 
tion were used to investi the effect of heat release rate on NO 
formation, in a single-cyli four-cycle gasoline engine. It was 
found that NO concentration with the normal spark plug location 
shapes, c small, however. When p 
- combustion temperature is lowered and NO decreases greatly. 
the other hand, the tolerance for lean mixture operation and for 
exhaust recirculation is narrowed, and the cycle-to-cycle variation of 
combustion pressure increases. Engine output, however, is less af- 
fected by c in combustion chamber shape and spark plug 


30183 Reducing oxides of nitrogen in a diesel engine by means of 
exhaust gas recirculation. Ikegami, M.; Kawai, E.; Kihara, Y. (Kyoto 
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mh Jpn). Bull. JSAE (Jpn. Soc. Automot. Eng.); No. 6, 65-74(Apr 


A theoretical and experimental study was made of the mecha- 
nism of reduction of nitrogen oxide quantity during cold exhaust 
recirculation in a swirl-chamber type diesel engine. It is found 
the recycling of cold exhaust —_ reduces nitric oxide effectively 
without greatly hampering progress of burning. However, 
smoke-limited ape! output inherently decreases, owing to the 
decreased supply of fresh air. The effects of recycling are Sissimilar 
at higher wer loads. The reduction of nitric oxide attainable at 
a higher load is close to what is expected from a temperature drop 
due to local deficiency of air while the reduction occurring at an 
intermediate or lower load is close to that caused by a decrease in 
flame temperature. As a result, the reduction of NO at a constant net 


30184 Detoxification of automotive exhaust gases with multifunc- 
tional catalysts. Weigert, W.M.; K in, E. Angew. Chem. Int. 
Ed. Engl.; 15: No. 10, 586-592(Oct 1976). 


monoxide, hydrocarbons, and nitrogen oxides can be 
simultaneously transformed into inoffensive substances on multifunc- 
tional catalysts. Consisting of noble metals or base metal oxides 
lithic form or as granular packings. Compared with other methods of 
automotive exhaust detoxification, multifunctional catalysts are dis- 
tinguished by incurring fuel savings. 


30185 System for reduction of NO/sub x/ 
from an internal combustion engine. Fedor, R.J. (to Gould Inc.). U 
Patent 3,998,599. 21 Dec 1976. Filed date 23 Jan 1976. 10p. 

A system for reducing NO/sub x/ gases found in the exhaust 
stream of an internal combustion engine is described. NO/sub x/ 
reducing catalyst assembly is connected to the manifold and includes 
a housing having a NO/sub x/ reducing catalytic structure of 

thin metal foil which includes ts of expanded metal 
foil with at least one sheet having ae ae of a different size 
than at some openings in a juxtapositi sheet of expanded metal 
foil. In another aspect, it includes a sheet of expanded metal foil 
having at least some openings of different sizes. 


um—nickel exhaust gas conversion catalyst and pro- 
D.P. (to Union Oil Co. of California). US Patent 
976. Filed date 17 May 1974. 8p. 

A description is given of a process and catalyst for the 
catalytic conversion of nitrogen oxides (NO/sub x/), unburned hy- 
drocarbons, and carbon monoxide in internal combustion engine 
exhaust gases. The catalyst comprises essentially a composite of 
nickel and a minor proportion of iridium. This composite catalyst is 
found to be exceptionally resistant to poisoning by sulfur and lead 
compounds present in the exhaust gases. 


30187 Flow control valve for exhaust gas purifying system. Ha- 
shiguchi, Y.; Mitsui, R. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 3,999,737. 28 Dec 1976. Priority date 25 Jul 1973, 
Japan. 2p. 

A flow control valve is described for an exhaust gas purifying 
system which is divided into a first valve chamber into which the 
exhaust gases flow and a second valve chamber out of which the 
exhaust gases flow. A first valve means responsive to the exhaust 
gases controls the communication between the first and second valve 
chambers and a second valve means controls the operation of the 
first valve means in response to the negative pressure in an air intake 
system. 


30188 Catalytic process. Remeika, J.P.; Voorhoeve, R.J.H. (to 
Bell Telephone Labs., Inc.). US Patent 4,001,371. 4 Jan 1977. Filed 


30189 Removing oxides of nitrogen from gaseous mixtures with 
alkali manganate solutions. Okabe, T.; Okuwaki, A.; Nakabayashi, S. 
Mitsubishi Kinzoku Kabushiki Kaisha). US Patent 4,001,372. 4 
an 1977. Priority date 19 Feb 1972, Japan. 8p. 
A method i 2 


Method of removal of nitrogen oxides. Inaba, H.; Onizuka, 
S.; Kamino, Y. (to Hitachi + he on-T Engineering Co., Ltd.). 
oe 11 Jan 1977. Priority date 29 Sep 1973, Japan. 
10p. 


Nitrogen oxides in an exhaust gas are selectively removable 
of ont oh of i metals, 
the alkaline earth metals and the transition metals. Optionally, the 
catalyst composition may include a slight amount (less than | per- 


sub x/ formation in a premixed spark ignition engine is constructed 

which is based on the concept of a —— gas temperature distribu- 

tion in the cylinder and is derived from a combination of the 

the effect of modification of the combustion process by varying the 3 rr 9 

combustion chamber configuration and the fuel consumption on the te 6 Mar 1975. 12p. . 

control of NO/sub x/ formation and conclude that there is a close 

relation between NO/sub x/ formation and fuel consumption. materials NzO, No, and Os. These compounds are also effective for 
promoting oxidation reactions such as CO to CO». 
ee Dy Con ng the gaseous mixtures With an alkalin 
solution of an alkali metal manganate. 

= 
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cent by wei pe of a precious metal such as rhodium, ruthenium, 
platinum and palladium. This selective removal of nitrogen oxides is 
not impaired by the presence of O2, HzO and SO: in the exhaust gas. 


30191 Apparatus for elimination of nitrogen oxides from combus- 
tion waste gases. Hishinuma, Y.; Akimoto, H.; Tamura, Z.; Nakajima, 

F. (to Hitachi, Ltd.). US Patent 4,003,711. 18 Jan 1977. Priority. a 
12 Oct 1973, Japan. 6p. 

Nitrogen po (NO/sub x/) are removed from combustion 
waste gases + injecting gas (NHs) into the combustion waste gases 
in the presence of a metallic catalyst to deoxidize the nitrogen oxides 
to nitrogen and water. A reaction tower has the catalysts moving 
through so that the dust may be separated from the catalysts and the 
catalysts may be regenerated continuously. The regenerated cata- 
lysts may be returned to the reaction tower. The catalyst moves in a 
substantially closed path, and preferably downwardly through the 
reaction tower, with the ammonia gas and combustion waste gases 

moving in cross current through the reaction tower, with mixing 
being enhanced by a plurality of angled baffle plates. Regeneration is 
accomplished by washing the catalysts, particularly ferrous catalysts 
with water to remove ferric sulfates, providing ferrous sulfates on 
the surface of the ferrous catalysts, and heating the catalysts with 
combustion gases separate from the ammonia gases, to dry the 
catalysts prior to their moving into the portion of the reaction tower 
having the mixed ammonia gas and combustion waste gases. 


30192 NO/sub x/ reduction catalyst for internal combustion 
engine emission control. Fedor, R.J.; Ogden, C.S. (to Gould Inc.). US 
Patent 4,006,105. 1 Feb 1977. Filed date 18 Nov 1974. 36p. 

A system for reducing NO/sub x/ gases found in the exhaust 
stream of the internal combustion engine is described. An NO/sub x/ 
reducing catalyst assembly communicating with the manifold in- 
cludes a housing having an NO/sub x/ reducing catalytic structure 
of apertured thin metal foil which comprises a durable, chromium 
containing corrosion resistant metal substrate having bonded to it an 
effective amount of a NO/sub x/ reducing catalyst selected from the 
group consisting of iron, nickel, cobalt, copper, manganese and 
mixtures of these. In addition, an article composed of a catalytic 
material for reducing the oxides of nitrogen in exhaust gases from an 
internal combustion engine is also provided. The article includes a 
self-supporting catalytic structure in the form of an apertured, thin 
metal foil having a ratio of low mass to high surface area. In its 
preferred form, the foil is an expanded metal foil, and the article is 
formed by tightly winding the foil into a plural layer helical coil. 


30193 Catalyst for treating exhaust gas from internal combustion 
engine. Meguerian, G.H.; Hirschberg, E.H.; Rakowsky, F.W. (to 
Standard Oil Co. (Indiana)). US Patent 4,006,103. 1 Feb 1977. Filed 
date 3 Nov 1975. 18p. 

The catalyst comprises a nickel component, a rhodium com- 
ponent, and a monolithic ceramic support. It may also contain a 
= component and/or a palladium component and the mono- 

ithic ceramic support may be coated with a wash coat of a ceramic 
material having a relatively high surface area. The nickel component 
and the rhodium component are deposited upon the monolithic 
ceramic support sequentially and in that order. The method of 
pose ll preparation and a process using such catalyst are also 


30194 Carburetor arranged for recirculating exhaust 
Nohira, H.; Sugiura, M. (to Toyota Jidosha Kogyo Kabushiki 
= US Patent 4,005,692. 1 Feb 1977. Priority date 5 Jul 1973, 
lapan. 6p. 

In a carburetor, a branch passage is connected to the fuel-air 
mixture passage for charging exhaust gases back into the fuel-air 
mixture. A control valve is positioned in the branch passage for 
regulating flow of the exhaust gases and a first spring biases the 
control valve into the closed position. A throttle valve in the fuel-air 
mixture passage is operatively coupled to the control valve by a 
linkage arrangement so that the two valves can be operated together. 
The linkage arrangement includes a second spring which permits 
movement of the throttle valve without corresponding movement of 
the control valve. Further, the linking arrangement provides a 
certain amount of play between the movement of the throttle valve 
and the control valve so that the operation of the control valve can 
be delayed relative to the opening movement of the throttle valve. 


30195 Control installation for exhaust gas recycling. Stumpp, G. 
(to Robert Bosch G.m.b.H.). US Patent 4,005,691. 1 Feb 1977. 
Priority date 14 Apr 1974, German, Federal Republic of (F.R. 
Germany). 6p. 

An improved control installation for internal combustion en- 

having exhaust gas recycling is described. The installation 
includes a suction tube, a throttle flap valve mounted within the 
suction tube, an exhaust gas pipe, an exhaust gas recycling valve and 
a return line leading from the exhaust gas pipe to the recycling valve 
and from there back to the suction tube downstream of the throttle 
flap valve. The improvement comprises a bypass line which extends 
from the suction tube upstream of the throttle flap valve to the 
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recycling valve and back to the suction tube downstream of the 
throttle flap valve. The air that passes through the — line serves 
to cool the recycling valve. In addition, the bypass serves as a 
conduit for air to the engine during idling euihe. 


30196 Method and device for cleaning gases exhausted from 
multi-cylinder internal combustion Y.; Ikeura, K.; 


engine. Hata, 
lizuka, H. (to Nissan Motor Co., Ltd.). US Patent 4,006,722. 8 Feb 
1977. Priority date 16 May 1974, Japan. 4p. 
A rich air-fuel mixture is diluted with air and fed into half of 
the cylinders, the remaining cylinders being fed the undiluted mix- 
ture. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 29417, 30159, 30160, 30163, 
30184, 30186, 30202 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 29417, 30162, 30180, 30184, 
30186, 30202 


30197 Catalyst for the conversion of higher hydrocarbons and 
method of generating a fuel. Koch, C.; Stenger, H. (to Siemens 
Aktiengesellschaft). US Patent 3,993,459. "23 Nov 1976. Filed date 28 
Apr 1975. 8p. 

A catalyst is described for converting higher hydrocarbons, 
in particular for converting such hydrocarbons into gas mixtures 
containing carbon monoxide, methane and/or hydrogen. The active 
pecans | oxides of the metals lanthanum, cobalt, nickel, uranium, 
cerium and thorium are placed on an oxide substrate, preferably a 
sintered body of magnesium oxide or aluminum oxide. The catalytic 
structure is —_—- useful with internal combustion engines for 
motor vehicles. 


PARTICULATES 


30198 Experimental study on exhaust smoke in diesel engine. 
Fukazawa, S.; Murayama, T.; Fujiwara, Y. (Hokkaido Univ, Sap- 
ant Jpn). Bull. JSAE (Jpn. Soc. Automot. Eng.); No. 6, 22-32(Apr 
1974). 


A study was made of the mechanism of exhaust smoke 
formation in diesel engines for the purpose of devising a method of 
reducing this smoke formation. It is found that the dominant cause of 
the formation of exhaust smoke in a diesel engine is the rate of air 
utilization and flame cooling. The former controls the amount of 
carbon particles formed, while the latter affects the combustion of 
the carbon icles. An improvement in the rate of air utilization 
and the removal of factors which prevent the combustion of carbon 
particles are necessary in order to decrease the amount of exhaust 
smoke. Fuel additives can reduce the smoke density. In this case, 
there is no difference in the engine performance, but the maximum 
power does not improve. On the other hand, if light fuel with a 
cetane number not as low as that of undoped gasoline is used in a 
precombustion-chamber type engine, auxiliary methods are almost 
unnecessary. In this case exhaust smoke decreases by a large margin, 
and smoke limited increase in power is possible. 


30199 Apparatus for purifying exhaust gas. Aoi, K. US Patent 
3,999,967. 28 Dec 1976. Priority date 16 May 1974, Japan. 6p. 

An apparatus is described for purifying exhaust gas having an 
exhaust gas purifier and a recovering pipe extending from the 
exhaust gas purifier to a suction device of an internal combustion 
engine. The exhaust gas purifier collects soot, etc., in the exhaust gas 
to purify the exhaust gas under an action of adiabatic expansion, 
which exhaust gas is discharged from the engine. The recovering 
pipe feeds the soot, etc., with the gas purified by the exhaust gas 
purifier into the suction device in which the soot, etc., and the 
purified gas are mixed into fresh air for combustion. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 28833, 29067, 29396, 30125, 30155 


30200 a Ne nag Energy equivalents for current and pro- 
spective automotive fuels in Canada. Coveney, D.B.; Friend, M.J.; 
Shulhan, G.M. (National Research Council of Canada, Ottawa, 
Ontario). Feb 1976. a. (DME-MD-—S3). NTIS (US Sales Only). 
See . as ISSN-0077—555x. 
a provides a first estimate of the comparative 
uivalents and the energy efficiencies of existing and pro- 
ian automotive fuels. 


pan AED-Conf—76-308-003) Energy problems in the genera- 
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(Technischer Ueberwach 
many, F.R.)). 1976. 30p. 

rom 3. scien ic meeting on environmen protection tech- 
nology and legislation; Kaiserslautern, German, Federal Republic of 


(F.R. Germany) (2 Jun a 
The substances now under consideration as alternative auto- 


Verein Rheinland e.V., Koeln (Ger- 
German). (CONF-760695—3). Dep. 


Spr + 101—1) Lean combustion in automotive 
as assessment of the addition of hydrogen to gasoline as compared to 
other techniques. (Aerospace Corp., El Feb 
1976. Contract £(04-3)-1101-PHA. 3. 234p. Dep. NTI 
An examination was made of the 
performance, fuel economy, and emissions of the concept of the 
addition of hydrogen to gasoline for use as an automobile fuel. The 
specific hydrogen addition concepts evaluated included onboard 
storage of hydrogen as a bottled gas, as a cryogenic liquid, and as a 
regenerable gas in a metal hydride storage system, and the onboard 
generation of hydrogen by the reformation of gasoline in a fuel 
reformer (or gas generator). Both partial oxidation and steam re- 
forming fuel reformers were considered. For perspective, compari- 
sons were made of the hydrogen addition concept with the conven- 
tional spark ignition engine baseline and other lean engine concepts, 
e.g., advanced lean carbureted engines and stratified ‘ge engines. 
Hydro en addition via fuel reformation was found to be a feasible 
of achieving ultralean engine operation. 


30203 Natural gas engine as a low 
haaf, 


commercial vehicles. Sc Sc 
3, 67-72(1975). (In German). 
The major advantage of the spark-ignition natural gas engine 
over the diesel engine is the fact that its exhaust gas is free from soot 
or smoke and odor. The natural gas engine will be able to meet all 
future a with regard to emission of nitric oxide, carbon 
monoxide, and hydrocarbons. For this purpose, no auxiliary equip- 
ment is required, it is merely necessary to optimize the engine and 
operating parameters combustion air ratio, compression ratio, and 
ignition point. The correlation between engine output, ific fuel 
consumption, combustion air ratio, ignition point, and NO emission 
were determined. According to these determinations, it is advisable 
to operate the engine at a compression ratio as high as possible and 
at a late ignition point. The limits to the increase in the compression 
ratio are set by the ignition systems available today. According to 
the USA-13-mode cycle for commercial vehicles with diesel en, — 
the sum of NO and unburned HC is 3.8 g/BHP hr and that of 
1.5 g/BHP hr, at a compression ratio of 14 and an ignition point of 2 
deg of crank angle before TDC. 


mance of hydrogen-fueled, spark-ignited engines. Simpson, F. 
Lofthouse, J.H.; Swope, D.R.; H D.L. (EG and G Idaho’ 
Inc., Idaho Falls (USA)). Jan 1977. Contract EY-76-C-07-1570. 3p. 
Dep. NTIS $4.00. 

In recent years there has been much research on the 
of internal combustion engines using hydrogen fuel. Many different 
— have been explored in attempts to eliminate the problems 
ound by early researchers and devise a workable engine and fuel 
= In the 1930s there were many engines putting out 

work using hydrogen, either as the fuel or as a fuel supple- 
ment, in Germany and possibly elsewhere. However, due to certain 
problems and circumstances, including the damage to German indus- 
try in World War II, es apne fell into disuse. This paper is 
presented as a guide to one approach to the conversion of an internal 
combustion engine to hydrogen fuel. It includes knowledge gained 
from the author’s own experiences and from the study of the work of 
others. It discusses the safety aspects, conversion, operation, and 
maintenance of the engine. It is that this guide will be useful 
to those beginning work in the of hydrogen engines and that it 
might suggest areas for further research. 


system for 


pollution power 
Zapf, H. dutomobiliech. TT: No. 
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REFER ALSO TO CITATION(S) 29070, 29954, 31714 


30205 (LBL—4550) Materials and Molecular Research Division 
annual report 1975. (California Univ., Berkeley (USA). Lawrence 


aw Lab.). 1975. Contract W-7405-ENG-48. 361p. Dep. NTIS 
Separate abstracts were prepared for the four sections. (JFP) 


30206 (NTISUB/B—133-76/008) Report of NRL 
ae h Lab., Washington, D.C. (USA)). Aug 1976. 50p. 50p. 
See also NTISUB/B—133-76/007. 
Contents: Progress notes--(Communications sciences, Engi- 
ics, science, systems 
members; Patents, Reader service (GRA) 


30207 foe oe Annual technical report, July 1, 1975— 
June 30, 1976 on materials sciences research. (Illinois Univ., Urbana 
(USA). Materials Research Lab.). Jul 1976. Contract E(il- 1)-1195. 
357p. — 
esearch on physical and 
materials is s cated A 


mechanical properties of various 
list of publications is included. (JFP) 


30208 Materials technology, 1976. APS New York meeting, New 
York, NY, February 2—4, 1976. Chynoweth, A.G.; Walsh, W.M. Jr. 
SON? New York; American Institute of Physics (1976). 312p. 
CONF-760207—). 

From Annual meetin, Soy & of APS; New York, New York, United 
States of America (USA) (2 Feb 1976). 

Twenty-three papers were presented at the conference. Thir- 
teen papers were separately abstracted. (JRD) 


30209 World supply/demand outlook for minerals. Morgan, J 
Jr. (Bureau of Mines, Washington, DC). AIP (Am. Inst. Phys.) Conf 
Proc.; No. 32, 15-33(1976). 

From Annual mee ayy f APS; New York, New York, United 
States ‘eb 1976). 


Mining and >< nl are the fundamental industries that 
convert natural resources into useable forms. Mining and modern 
agriculture are inextricably interlinked because modern agriculture is 
heavily dependent upon the use of machinery, power, and fertiliz- 
ers—all of which are mineral based products, and in some applica- 
tions mineral and agricultural products are mutually substitutable. 
Steel production is a common denominator for assessing demand for 
many minerals, and in the last 2'/2 decades world steel production 
has grown at an annual rate of about 51/2 7. Currently, the 
United States uses about 4 billion tons—40, unds per person— 
of new mineral supplies each year, about pac, divided between 
~ mineral fuels and other mineral materials. The value of energy 

and processed materials of mineral origin used in the U.S. is estimat- 
ed to exceed $270 billion per year. Risin world population, coupled 
with aspirations for higher living pres erny points to steadily in- 
creasing world demand for mineral materials. PStudies by the U.S. 
Bureau of Mines show that the ratio of recoverable world mineral 
reserves to cumulative demand over the next few decades is satisfac- 
tory for most mineral materials. However, if world mineral produc- 
tion is to keep pace with demand, there must be increased efforts to 
find, mine, beneficiate, process, and recycle mineral materials, and 
there must also exist politico-economic climates that encourage long- 
term mineral development while also making appropriate provisions 
for humanitarian environmental concerns. 


30210 Materials resources: implications for science and technol- 
ogy. Ancker-Johnson, B. (Dept. of Commerce, Washington, DC). 

MIP (Am. Inst. phi Conf. Proc.; No. 32, 45-60(1976). 

From ey Saget New York, New York, United 
States Amorion (U @ ‘eb 1976). 

See CONF-760 

science and technology of finite and increasingly y supplies of 
resources. The analysis is based on the economic view that 
productivity and increases in materials prices pose a more serious 
threat to resource adequacy than depletion. The resource question is 
discussed in terms of development of domestic minerals, trade in raw 
materials and finished g environmental constraints, recycling, 
and investment in materials industries. The implications for science 
basic trends. It is concluded that efficient use of materials, defined 
not only in terms of quantity of material per functional output, but 
also value added per unit of input offers the best prospect for 
resource adequacy in the foreseeable future. According to this view, 
the Nation needs to devote more of its scientific and technological 
resources to studies of corrosion, wear, degradation, and failure of 
materials, as well as to efficient methods for nondestructive testing 
of materials. Improved understanding in these areas would contrib- 
ute to the development of a scientific basis for the most efficient use 
of materials in terms of performance and expected lifetime. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 31443 


MATERIALS 3099 
takin i into account basic boundary conditions. The synthesis meth- 
ods for alcohols that can be prepared from biomass and water as 
well as for hydrogen are described, and the amount of energy 
required is investigated. In particular, the fuels methanol and hydro- 
gen are analyzed. According to extensive studies, these fuels seem to 
offer the greatest advantages. In the particular situation of the FRG, 
methanol generation from coal will play an important role if new 
a Ss high-energy process heat from HTR reactors can 
realized. 


ERDA ENERGY RESEARCH ABSTRACTS 


(LBL—4550, pp 5-211) Materials sciences. 1975. 
In Materials and Molecular Research Division annual report, 
1975. 
Research on the mechanical and physical properties, struc- 
ture, metallurgy, and chemistry of materials is summarized. A list of 
publications is included. (JFP) 


30212 Structural materials for service at elevated temperatures in 
nuclear power generation. Schaefer, A.O. (ed.). New York; American 
Society of Mechanical Engineers (1975). 395p. (CONF-751106—). 
$50.00. 

From Annual meeting of ASME; Houston, Texas, USA (30 


Nov 1975). 
te abstracts appear in ERA for each of the 16 sympo- 
sium papers. (SDF) 


30213 Review of 2'/,Cr—1Mo steel for LMFBR steam generator 

Copeland, J.F.; Licina, G.J. (General Electric Co., 
Sunnyvale, CA). pp 55-84 of In Structural materials for service at 
elevated temperatures in nuclear power generation. Schaefer, A.O. 
(ed.). New York; American Society of Mechanical Engineers (1975). 

From Annual meeting of ASME; Houston, Texas, USA (30 
Nov 1975). 

See CONF-751106—. 

The justification for the selection of 21/4 Cr-1 Mo ferritic steel 
as the material. for use in the steam of Liquid Metal Fast 
Breeder Reactors is presented. ie reference material exhibits 
proven fabricability to the requirements of ASME Section III, Class 
1 and a virtual immunity to stress corrosion cracking under possible 
off-chemistry conditions—the primary selection criteria. The materi- 
al exhibits satisfactory, well-characterized compatibility with sodium 
and water environments and provides adequate mechanical proper- 
ties for the 210,000 hour design life. A discussion of the effects of 
heat treatment with respect to microstructure, mechanical proper- 
ties, and possible embrittlement tendencies is also given to provide a 
basis for the selection of the heat treatment for LMFBR compo- 
nents. 


30214 A*‘ernate structural materials for liquid metal fast breeder 
reactors. King, R.T.; Goodwin, G.M.; Heestand, R.L.; DeVan, J.H.; 
McCurdy, H.C. (Oak Ridge National Lab., TN). pp 365-390 of In 
Structural materials for service at elevated temperatures in nuclear 
power generation. Schaefer, A.O. (ed.). New York; American Soci- 
ety of Mechanical Engineers (1975). 

From Annual meeting of ASME; Houston, Texas, USA (30 
Nov 1975). 

See CONF-751106—. 

Austenitic stainless steels, particularly types 304 and 316, are 
frequently used in primary pressure boundary and structural applica- 
tions for liquid metal-cooled nuclear reactor systems, both in the 
United States and throughout the world. There are sound technical 
justifications for this selection, and the adoption of these alloys for a 
wide range of nuclear and nonnuclear applications has generated 
much industrial technology and experience. However, there are 
sufficient incentives to justify the development of other candidate 
materials for potential use in the mid-1980’s during design of com- 
mercial LMFBR plants. For example, handling of components might 
be easier and less expensive if they were fabricated from alloys less 
susceptible to intergranular attack and stress-corrosion cracking. 
Alloys in which the properties of welds can be more easily con- 
trolled by welding procedures and heat treatment would assist in the 
fabrication and inspection of components. There are other areas in 
which improvement in alloy properties and behavior could improve 
performance characteristics and reduce the costs of plant compo- 
nents. A review of commercial alloys that are candidates for this 
service disclosed several materials that have advantageous character- 
istics. The selection of materials was intended to accommodate 
future trends in design temperatures toward either hi or lower 
temperature, and possible major changes in design. The candidate 
materials include: (1) strengthened ferritic steels in the 8-12 percent 
Cr range that minimize some of the problems of the austenitic alloys; 
(2) austenitic steels containing approximately 15 percent Cr and 15 
percent Ni that have higher elevated temperature strength than 
types 304 and 316 stainless steels; (3) certain grades of non-age- 
hardenable nickel-base alloys; and (4) partially stabilized types 304 
and 316 stainless steel with reduced susceptibility to intergranular 
attack and stress-corrosion cracking. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 30242, 30258, 30293, 30408, 
30445, 30638, 30658, 30659 


30215 (EPRI-FP—274-SR) a of research on steel for 
a 
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tant, constructional material in electric utility plants. For this reason, 
improvements in steels offer enormous a for greater efficien- 
cies in the utilization of fuels available to the utility industry, 
icularly coal. Accordingly, a Workshop was held by EPRI in 
ber 1974 to draft specific research objectives and programs 
for the design of better steels. Major issues confronting the utilities 
and the steclmakin g industry in the use of steel for pressure vessels, 
steam boiler and pressure piping, turbine and generator rotors, and 
generator retaining rings were discussed, and recommendations for a 
coordinated R and program were elucidated. Emphasis was 
laced upon recognizing the problems of reliability, availability, and 
| sare outage, as evidenced by suggestions for research on: - 
term susceptibility to embrittlement or degradation of stren; 
Elevated-tem; properties of weldments, Possible synergism 
of erosion/corrosion in advanced coal-conversion technologies, 
De tions such as creep-fatigue interactions, op ge by 
cyclic operations, Quality assurance methodologies. With the recom- 
mendations from the Workshop as a guide, an R and D pro for 
improved steels has been implemented by EPRI, largely in the Fossi 
Fuels and Advanced Systems Division. Individual project elements 
of this program are described in the report that follows. Included 
with the technical description of each project is the contractor and 
project term. 


(UCRL—50016-76-3, pp 5-9) Temperature measurements 
in and around electron-beam weld cavity during welding. Schauer, 
D.A.; Drobnik, F.W. 30 Sep 1976. 

In Mechanical Engineering Department quarterly report, 
July tember 1976. 
lectron-beam welding provides minimum distortion and has 
many weapons-related applications. However, since the mechanism 
is not fully understood, it is essentially a trial and error procedure. 
To provide a better understanding of the weld process and, - 
ly, to be able to establish some weld parameters, we used an i 
p rte to measure temperatures from 900 to 4000°C in the molten 
weld cavity during the welding of aluminum, steel, and tantalum. 


30217 Resistance butt welding of dispersion-hardened ferritic 
steels. de Burbure, S. (CEN/SCK, Mol. Belg.). pp 216-227 of In 
Advances in welding process. Brussels; Centre d'Etude de I’Energie 


Nucleaire (1975). 
on vances in welding 


England (7 May 1974) 

te, 1974). 

The steels to be welded are in the form of 6mm OD tubes 
which are currently being developed as a new fast reactor a 
material. They are processed by powder metallurgy and contain 
wt% TiOz in a matrix of 13%Cr, 3.5%Ti, 1.5%Mo, Fe bal. The 
study concerns the end closure of fuel pins by means of a short 
massive plug. Much attention has been paid to the design of a 
lightweight movable electrode and to adequate instrumentation. The 
study has shown that a wide range of welding parameters is tolerat- 
ed when welding with short cycles (half to one period) and high 
initial abutting force (147N/mm7*). Adequate monitoring is offered in 
these cases by current integration and peak acceleration for mini- 
mum and maximum energy levels, respectively. The influence of the 
inertia of the movable electrode is discussed in the light of the high 
accelerations involved. 


30218 Influence of processing on properties of 
for pipelines. Tither, G.; Coldren, A.P.; Mihelich, J.L 


steels 
. (Climax 
Molybdenum of Mich, Ann Arbor). Rev. Metall. (Paris); 72: No. 4, 
329-358(Apr 1975). (In French and English). 


Stringent property requirements are specified for steels to be 

pipelines, especially for application in extremely 
techniques, such as inclusion shape control, plate mill processing, 
and simulaied strip mill processing on the mechanical properties and 
microstructure of pipe skelp of varying thickness are discussed on 
the example of an acicular ferrite a low pearlite Mn-Mo-Cb 
steel. The effects of tube manufacturing methods are also considered. 
Data are plotted and tabulated. 21 refs. 


30219 Machinability of polymer ae porous aluminum 
compacts. Neilson, R. Jr. (State Univ. of New York, Stony Brook); 

arts produced by powder metallurgy generally require dif- 
ferent machining pe tn those for similar wrought or cast 
products. Improved machinability of porous Al compacts as a result 
of polymer impregnation is rted. Al compacts were produced in 
sintered and unsintered conditions. Compacts were vacuum dried, 
vacuum impregnated with methyl methacrylate monomer, and poly- 
merized at 70°C for 18 h. The roughness of machined surfaces was 
reduced by the polymer impregnation. The polymer increased inter- 
decrease of particle pull-out during milling. SEM micrographs show 
that the polymer impregnation reduced the degree o: smearing-over 
Increased tensile strength was 
—_— cutting fluids was reduced. 2 figures. 


3100 

California in December 1974, and its subsequent implementation. 

Jaffee, R.I.; Richman, R.H. (Electric Power Research Inst., Palo 

Alto, Calif. (USA)). Nov 1976. 54p. Dep. NTIS $4.50. 
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30220 Forming of ZrsAl-base alloys. Schulson, E.M.; Stewart, 
M.J. (Chalk River Nuclear Labs., Ontario). Metall. Trans., B; 7: No. 
3, 363-368(Sep 1976). 

Tubes have been formed from the intermediate phase Zr3Al 
(Ll: type) which is of potential use as a structural p wall oy in thermal 
nuclear power reactors. The procedure is to extrude Zr/Zr2Al two- 
phase ingots at temperatures above 1270 K in the 8 Zr + ZreAl 
two-phase field and then transform the extruded product at lower 
temperatures to ZrsAl via the peritectoid transformation Zr + 
ZrAl yields ZrsAl. For small tubes (approximately less than 3.2 cm 
OD) the extrusion constants at 1375 and 1425 K, respectively, are 
400 and 300 MN/m? for the conditions chosen. The experimental 
extrusions indicate no fundamental barriers to forming pressure tubes 
from Zr-Al alloys containing 7.6 to 9.0 wt pct Al. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 29060 


30221 (AD-A—027228) Analysis of the Mossbauer spectra of 
NdCo*. Final rept. Oct 1974—Feb 1975. Skluzacek, E.W. (Air Force 
Materials Lab., Wright-Patterson AFB, Ohio (USA)). Apr 1976. 61p. 
(AFML-TR—75-162). NTIS (US Sales Only). 

Also available as Rept. no. GNE/PH/75-9. 

Permanent magnet production with rare earth—transition ele- 
ment compounds is not a well defined science because mic: 
processes in these materials are not understood well. A study was 
conducted to analyze the Mossbauer spectra of NdCo® doped with 
3% *'Fe to determine the nuclear environment at each nonequiva- 
lent crystal lattice site. Absorption s; beets were obtained for absorb- 
er temperatures of 300, 265, “DSS, 5, 235, 230 and 77 K, but poor 
velocity information, faulty temperature control, and vacuum pump 
vibrations caused uncertainties in the accuracy of the espe- 
cially near zero velocity. Each spectrum was fit to a sum of 
lorentzian profiles using a least-squares-minimization fitting pro 
Although the complex spectra were not accurately decom into 
individual site contributions, it was concluded that 57Fe atoms may 
reside in four nonequivalent sites. Preliminary results also indicated 
that the two non-Co sites cause the temperature dependent changes 
in the spectra. (auth) 


30222 of anomalous slip in niobium 


Further observations single 
Reed, R.E. (Oak Ridge National Lab., TN); Arsenault, R.J. 


crystals. 

Scr. Metall.; 10: No. 11, 1003-1006(Nov 1976). 
Investigation results show that anomalous slip 

crystals is an athermal process. It is also possible that a small amount 

of prestrain at room temperature is a prerequisite for anomalous slip. 

Results indicate that the phenomenon occurs predominazisy in a 


in Nb mono- 


very small temperature range, i.e., 50 to 90°K. It is most predomi- 
nant at 77°K. It is possible ‘that_anomalous slip occurs at other 
temperatures, which would account for the variations in the yield 
stress found at lower temperatures. If anomalous slip does occur by 
an athermal process, then it is possible that anomalous slip occurs by 
the motion of edge dislocations, because the intrinsic lattice resis- 
tance of edge dislocations is assumed to be very small. (JRD) 


30223 (ORO—3105-56) Progress report, May 1, 1976—. 30, 
1977. (Virginia Univ., “NTIS $3.50. (USA)). 1977. Contract EY-76- 


S-05-3105. 19p. 

Results pd magnetic-field a of layer structure di- 
chalcogenides and are reported. These 
results have contributed to a further understanding of the electronic 
structure in these materials including charge density wave transi- 
-_ anisotropic superconductivity, band structure, Fermi surface 

henomena. In the case of charge density wave 

the effects of the CDW transitions were measured 
— 7“ the use of quantum oscillatory transport and Raman 
ighly perfect Modifications of this CDW 

precntr Bey addition of impurities and new electronic characteristics 
introduced in this way were measured and analyzed. In the 3d 
behavior in the magnetotransport which will help in analyzing the 
details of the complex Fermi surfaces in these materials. The pro- 
gram on electron tunneling produced new results on using inelastic 
electron tunneling to determine the orientation of surface-adsorbed 
molecules, pre Fi of molecules with surfaces, and electron— 
phonon coupling in molecules. Further development with a variety 
of substrate surfaces is underway, and the technique should be useful 
in a wide range of surface studies where real rather dirty conditions 
prevail. A variety of applications where a high sensitivity vibrational 
can provide useful information are illustrated in brief 


30224 Antiferromagnetism of the a-Mn system. Williams, W. Jr.; 
Stanford, J.L. (Ames Lab., IA). Contract W-7405-eng-82. J. Magn. 
Magn. Moter.: 1 1: 271-285(1976). 
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electrical resistivity measurements. Binary Mn-rich alloys containing 

Fe, Co, Ni, Ti, Rh, Os, Ir, and Ru were investi . The results 

show a strong and systematic dependence on 

electrons of the mm 74 element. Elements with more d electrons 

sul Cc e of T/sub N/ atomic percent impurity 

also exhibits a striking, non ye ; 

used. The di 

around Mn. To 


data fp upon which oa theoretical work can be built. A more 
detailed understanding of the very intriguing a-Mn magnetic system 
now awaits further theoretical investigation. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 29005, 29333, 29474, 29482, 
29489, 29523, 29525, 29540, 29562, 29673, 29769, 29775, 30215, 
30274, 30276, 30301, 30321, 30615 


— (GA-A—14122) Gas-turbine HTGR materials screening 

test program. Quarterly progress report, July 1, 1976—September 30, 
1976. Rosenwasser, S.N.; Chae, W.R. (General Atomic Co., San 
Diego, Calif. (USA)). 30 Sep 1976. Contract E(04-3)-0167-PRJ-46. 
29p. . NTIS $4.00. 

e duration of controlled-impurity creep-screening tests and 
unstressed aging tests has reached 10,000 hr. Creep and weight 
change data from testing up to 9,000 hr and results from post-test 
metallurgical evaluations of several recently returned 3,000-hr speci- 
mens, including alloys IN519 and MoTZM, are presented. Prelimi- 
nary materials requirements for key GT-HTGR 850°C (1562°F) 
— outlet temperature reference design components are docu- 
men 


30226 (HEDL-SA—837) Creep and rupture behavior of weld- 
Type 16-8-2 stainless steel at 593°C. Ward, A.L.; Black- 
burn, L.D. (Westinghouse Hanford Co., Richland, Wash. (USA)). 
Mar = Contract E(45-1)-2170. 35p. Dep. NTIS $4.00. 
creep and rupture behavior of weld-deposited Type 16-8- 
2 viable steel at teel at 593°C was investigated over the time range from 
3.6 x 10s to 2.5 x 10’ s. Equations relating stress to the time to 
rupture, the time to the onset of tertiary creep, and the time to 
uce a given creep strain were obtained. The experimental results 
indicate that the control of welding parameters (e.g. current, voltage 
and travel speed) within reasonable ranges can yield weld deposits 
high consistent time-d lent properties. Limited data suggest that 
ture (1065°C) post-weld annealing significantly alters 
a the the Bow w curve for plastic deformation, while long-term thermal 
exposure at an intermediate temperature (565°C) produces only 
minor changes in either the plastic deformation or creep behavior of 
the weld materials. 


30227 (LBL—5448) Optimization of strength and toughness in a 
high carbon steel. Kar, R.J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Dec 1976. Contract W-7405-ENG-48. 
80p. $5.00. 


In this investigation, ball 
of its Si modifications (1 wt% and 
improved mechanical properties. Hardness, tensile and toughness 
testing have been done. Optical and scanning electron microscopy 
have been used to correlate microstructure with observed mechani- 
cal properties. It is found that use of high austenitization tempera- 
tures and/or Si modification give large amounts of retained austen- 
ite. Isothermal transformations subsequent to single or two-cycle 
austenitization give mixed microstructures of lower bainite, marten- 
site and retained austenite. These offer the potential of achie 
high strength-toughness combinations which could make this hiek 
carbon steel attractive for alternate applications. 


30228 (LBL—5449) pee between thermal history 
and mechanical steel. Kar, N.J. 


(California Univ., Lawrence Berkeley Lab.). Dec 
1976. Contract W-7405-ENG-48. 83p. Dep. NTIS $5.00. 


Commercial secondary hardening steel, VASCO MA, has 
been subjected to modified heat treatments to introduce mixed 
microstructures of martensite and lower bainite. Dilatometry, tensile 
testing, hardness measurements and slow-bend testing have been 
carried out and the mechanical properties obtained have been corre- 
lated to microstructure using scanning electron microscopy and 
—. — microstructures containing small amounts of 

lower bainite are und to show an increased toughness (at similar 


grade E52100 steel and two 
wt% Si) are examined for 


system, a was | ternary 
alloys in the Mn-Fe-Cr, Mn-Co-Ni, and Mn-V-Ti systems. The 
results from the Mn-Fe-Cr system are consistent with the rigid-band 
model, the average number of d-electrons per atom being of primary 
importance in determining the antiferromagnetism in this system. 
The in these studies has been to a firm ental 

romagnetic alloys of Mn with 3-d elements has been studied by ee 
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strength levels) on tempering in the hardening range, as 
compared to initially fully martensitic microstructures. As the per- 
centage of lower bainite in the duplex microstructures is increased, 
the secondary hardening peak is found to attenuate. The - irect of 
different austenitization treatments on the secondary hardening be- 
havior, has also been studied. Thermal cycling (for grain refinement) 
at lower austenitization temperatures is found to reprecipitate out 
carbon, which has been taken into solution in earlier high tempera- 
ture austenitization, thereby leading to a —— depletion in the 
strength of this secondary hardening steel. Alloy carbides, in the 
secondary — stage, have also been analyzed using energy 
dispersive analysis of x-rays. 


materials from abundant resources for 
more efficient utilization. Jaffee, R.I. (Electric Power Research Inst., 
mt CA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 32, 216- 
223(1976). 

From Annual “rer ws APS; New York, New York, United 
States of America (USA) (2 Feb 1976). 

See CONF-760207—. 

Metallic materials are a good example of ae ae be 
termed a demand driven technology. Less frequently, materials with 
unusual properties provide an opportunity for new applications, e.g., 
an opportunity seeking technology. High performance fiber compos- 
ites are the most recent example. The recent threats of materials 
shortages, particularly chromium, nickel, and cobalt, have prompted 
consideration of substitutions of alloys based on abundant resources. 
For such substitutions to be significant, they should apply to large 
tonnage usage such as chromium in pressure vessel steels or austeni- 
tic stainless steels. Chromium, nickel, and cobalt are vitally needed in 
superalloys, used in low tonnage but critical applications in aircraft 
and industrial turbines. Aluminum and silicon might substitute for 
chromium alloying for incorporating oxidation and corrosion resis- 
tance, and iron-based alloys in place of nickel- and cobalt-base 
alloys, are examples of useful potential approaches. Many of the 
high-duty compounds based on silicon, such as silicon nitride and 
carbide, offer a long-term solution to the problem of abundant 
structural materials for elevated temperature service. The structural 
materials in fiber composites generally are based upon cheap, abun- 
dant materials such as silicon, as in glass fibers, and carbon, as in 
— fibers. Low-temperature-service fiber composites bonded 
with polymeric matrixes could substitute for stainless steel, while 
metal-bonded composites could substitute for high temperature 
alloys containing chromium, nickel and cobalt. Structural alloy 
design is a methodology to make better use of composition and 
microstructural control through models that relate mechanical and 
chemical behavior to composition and structure. 


30230 Creep-rupture correlations for type 304 stainless steel heat 
9T2796. Swindeman, R.W. (Oak Ridge National Lab., TN). pp 1-30 
of In Structural materials for service at elevated temperatures in 
nuclear power generation. Schaefer, A.O. (ed.). New York; Ameri- 
can Society of Mechanical Engineers (1975). 

From Annual meeting of ASME; Houston, Texas, USA (30 
Nov 1975). 

See CONF-751106—. 

Creep-rupture data are presented for a reference heat of t 
304 stainless steel tested at temperatures between 482 and 816°C 
(900-1500°F) and for times to 10,000 hr. The ability of several 
popular time-temperature Pago to correlate the rupture data is 
examined, and it shows that the Orr-Sherby-Dorn parameter pro- 
vides a slightly better fit to the data than the Larson-Miller, Manson- 
Haferd, and Manson-Succop parameters. An alternative model is 
developed, based on the Barrett-Ardell-Sherby eter, which 
makes use of modulus-compensated true stresses. stresses are 
approximated on the basis of the strain about halfway through the 
test. Although the parameter does not fit the data quite as well as the 
Orr-Sherby-Dorn parameter, the activation energy associated with 
the parameter ——— the value expected for solute element 
diffusion in stainless steel. In the very high-stress region the master 
curve generated by the parameter is used to examine the interface 
between the results of tensile tests, described in terms of the Voce 
equation, and the creep-rupture tests. The tensile data can be corre- 
lated with the Barrett-Ardel-Sherby ter when the tensile 
testing conditions are such that rupture is initiated by grain boundary 
failures. 
30231 Correlation of the microstructure with the creep and ten- 
sile of AISI 304 stainless steel. Bhargava, R. (Univ. of 
Cincinnati); Moteff, J.; Swindeman, R.W. pp 31-54 of In Structural 
materials for service at elevated temperatures in nuclear power 

eneration. Schaefer, A.O. (ed.). New York; American i 
echanical Engineers (1975). 

From Annual meeting of ASME; Houston, Texas, USA (30 
Nov 1975). 

See CONF-751106—. 

The evaluation of the microstructure by transmission electron 
microscopy of 304 stainless steel (Reference Heat No. 9T2796) 
specimens tested in the creep and tensile modes shows a strong 
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correlation of the observed cell or subgrain sizes with the flow stress 
of the alloy. Specimens were tested in the ——a range of 538 
to 816°C at stress levels from 34.5 MPa to 385 MPa (5,000 psi to 
55,800 psi). These test conditions result in an effective temperature 
compensated creep-rate which spans eleven orders of magnitude. At 
modulus com stress levels below about 2 x 107%, the sub- 
structure takes the form of well defined subgrains with the size, 
lambda, in microns, varying as lambda = 6.6 T//E)"! 
where sigma/sub T/ is the effective true stress, E is Young’s 
Modulus and b the Burgers vector. For stresses above this critical 
value, cells are formed with the size-stress relationship being given 
by lambda = 1.4 x 10°? b(si ‘sub T//E)~*. The deformation rate- 
stress relation is shown to follow — law of the form epsilon- 
dot = B lambda® (sigma/sub T//E)/sup n/ exp (-Q/sub c//RT) 
where lambda is the subgrain or cell intercept size, Q/sub c/ an 
activation energy for creep, and B is a constant. The formation of 
cells and subgrains is shown to correspond with different fields on a 
deformation mechanism map which is representative of dislocation 
glide associated with transgranular fracture and with dislocation 
climb associated with intergranular fracture, respectively. 


30232 Influence of sodium environment on the tensile behavior of 
austenitic stainless steels. Natesan, K.; Smith, D.L.; Kassner, T.F.; 
Chopra, O.K. (Argonne National Lab., IL). pp 302-315 of In Struc- 
tural materials for service at elevated gr in nuclear power 
ration. Schaefer, A.O. (ed.). New York; American Society of 
echanical Engineers (1975). 

From Annual meeting of ASME; Houston, Texas, USA (30 
Nov 1975). 

See CONF-751106—. 

True stress-true strain tensile data have been obtained for 
AISI Types 304 and 316 stainless steel in the annealed condition and 
after exposure to a flowing sodium environment at temperature of 
700, 650, 600 and 550°C. specimens were exposed to sodium for 
time periods between 120 and 5012 h to produce carbon penetration 
depths of approximately 0.010, 0.020, and 0.038 cm (approximately 4, 
8, and 15 mils) in the steels. The results showed that the yield 
strength and ultimate tensile strength (UTS) decrease, whereas the 
elongation increases as a result of the increase in test temperature for 
both materials in the annealed and sodium-exposed conditions. These 
data also showed that as the depth of carbon penetration and the 
average carbon concentration in the material increase, the yield 
strength and UTS increase and the elongation decreases at 550 and 
600°C. This effect is less pronounced at 650 and 700°C. The true 
stress-true strain data were fitted over a wide strain range using the 
Holloman equation, and values for the strength coefficient (K) and 
yey 4 exponent (n) were calculated. The analysis indicat- 
ed that both K and n increase with a decrease in temperature; 
however, the carbon penetration depth or the average carbon con- 
centration in the steel had no significant influence on K or n. 

of 
types ; -R.; 
McCoy, H.E. (Oak Ridge National Lab., TN). pp 316-350 of In 
Structural materials for service at elevated temperatures in nuclear 
power generation. Schaefer, A.O. (ed.). New York; American Soci- 
ety of Mechanical Engineers (1975). 

From Annual meeting of ASME; Houston, Texas, USA (30 
Nov 1975). 

See CONF-751106—. 

The effect of thermal aging under and without stress on 
tensile and c: perties of nine heats of type 304 and four heats 
of type 316 less steel have been investigated. Aging was per- 
formed at 482, 593, 649, and 816°C (900, 1100, 1200 and 1500°F), for 
periods es 12,000 hr. The most profound effects of aging 
were the following: (1) decrease tensile ductility (2) increase creep 
ductility, and (3) increase minimum creep rate with a decrease in 
time to rupture. Changes in tensile and creep q. ies were maxi- 
mum for an aging temperature of 649°C (1200°F). Thermal aging 
under stress (greater than yield strength) lowered tensile ductility far 
more than without stress. The strain-rate dependence of ductility for 
aged type 304 stainless steel was opposite to that observed for the 
unaged material. A critical strain rate exists for which thermal agi 
results in no change. The change in creep ductility in type 316 
stainless steel was much more significant than in type 304. The 
relationships between the time to onset of third-stage creep and time 
to rupture were unaffected by thermal aging. The ultimate tensile 
strength at the creep temperature was shown to be an indicator of 
the creep properties to be expected for the unaged and aged materi- 
al. Thermal aging produced significant changes in tensile and creep 
properties and accordingly should be considered in elevated-tem- 
perature design. 

variables on 


Hawthorne, 
J.R.; Menke, B.H. (Naval Research Lab., Washington, DC). pp 351- 
364 of In Structural materials for service at elevated temperatures in 
nuclear power generation. Schaefer, A.O. (ed.). New York; Ameri- 
can Society of Mechanical Engineers (1975). 
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From 
Nov 1975). 

See CONF-751106—. 

Two series of austenitic stainless steel weld deposits are 
evaluated to explore the separate contributions of delta ferrite con- 
tent and welding variables to apparent notch toughness. Charpy-V 
and Dynamic Tear test determinations are used for weld deposit 


comparisons. The investigation represents the first of a two part 
study of variable weld notch toughness in p jation and Postir- 
radiation conditions for the communes’ range 75°F (24°C) to 
1100°F (593°C). Weld Series 1, represented by four 2'/2-in. thick 
AISI Type 308 weld deposits (shielded metal yim exhibited delta 
ferrite contents ranging from ferrite number 5.2 to 19.0. Variations in 
delta ferrite content within this range did not appear to be a major 
factor in observed toughness trends. Weld Series 2, formed of six 1- 
in. thick AISI Type 316 a deposits (submerged arc), indicated 
that welding parameters and minor differences in flux lot formula- 
tions can contribute to variable notch toughness. Initial radiation 
tests demonstrate that a fluence of 8 to 9 x 10° n/cm? 
0.1 MeV at 500 to 550°F (260 to 288°C) can produce ge reduc- 
tions in Charpy-V notch ductility for Types 308 and 316 weld 


Hydrogen strengthening in niobium and niobium-base 
A.A.; Ulitchny, M.G.; Gibala, R. (Case Western 
eet niv., Cleveland). pp 390-403 ‘of In Effect of hydrogen on 
behavior of materials. Thompson, A.W. (ed.). New York; Metallur- 
gical Society of AIME (1976). 
materials Moran, Wyoming. USA (Sep 
oran, yoming, 

See CONF-750925— 

Hydrogen stren effects in Nb and Nb alloys in the 
Hydrogen in jum and niobium-base alloys causes st 
aaa’ by solid solution hardening and by reorientation of hydrides 
or small hydrogen-impurity clusters in the stress fields of moving 
dislocations. The solution hardening is observed clearly at tempera- 
tures above the solvus temperature and is —— caused by the 
drag offered by mobile hydrogen atmosp which drift with 
moving dislocations. Hydrogen-impurity interactions cause alloy 
softening at these temperatures by reducing the total concentration 
of interstitial obstacles to dislocation motion or by interfering with 
hydrogen drift. Hydride and small cluster reorientation causes major 
strengthening, in the form of a strength maximum as a function of 
temperature, at temperatures below the solvus temperature. Intersti- 
tial impurities such as oxygen reduce this strengthenin, er probably by 
anchoring normally reorientable hydrides. Immobile hydrides, clus- 
ters, and hydrogen atoms at very low temperatures (approximately 
less than 60°K) strengthen only very slightly. Each major strength- 
rate sensitivity and ductility as a function of temperature. 


30236 Effects of internal and external hydrogen on mechanical 
properties of beta III titanium alloy sheet. Criqui, B. (CEA, Bruyeres- 
le-Chatel France); Fideile, J.P.; Clauss, A. pp 91-101 of In Effect of 
ri en on behavior of materials. Thompson, A.W. (ed.). New 
etallurgical Society of AIME (1976). 
erence on effects of 
materials; Moran, 30095" USA (7 Sep 1 


See CONF-7509 
of Ti-base—Mo—Zr—Sn (Beta III 


temperature 
HE. The influence of stress state on H effects and 
sensitive enough tests are again evidenced. 

to se materials to be stressed in an H environment. H 


requi 
tion in one specimen 
, tests can be run at rates ran from low to high, then 
neous biaxial stresses involved make them to approach 


Odegard, B. 
(Sandia Labs., Livermore, CA). pp 116-125 of In Effect of h ydrogen 
(ed.). New York; Metal- 


of (1976). 
on effects of h on behavior of 


See CONF-750925—. 

The results of the tests on the commercial grade alloys is 
consistent with the dislocation-hydrogen transport model. A good 
prediction of the hydrogen —. of the single phase austeni- 
tic stainless steel alloys can be made by knowing their dislocation 

behavior. Studies on 304L and 304LN showed that the forma- 

tion of a'-martensite during straining can also attribute at least some 
portion of the hydrogen induced ductility losses of the less stable 
alloys. It was found that additions of nitrogen markedly increase the 
strength of the 21-6-9 alloy, and also strongly affect subsequent 
performance in hydrogen. nis is a consequence of the influence of 
nitrogen on the dislocation dynamics of this alloy. Nitrogen contents 
v= wt % resulted in predominantly planar slip with an 
panying fracture mode change and severe Vauctility losses in 

31-69 when tested in hydrogen. 


30238 Creep and fracture of a laves phase ferritic 
alloy. Bhandarkar, M.D.; Bhat, M.S.; Parker, E. 3, Zackay, VF. 
(Univ. of California, Berkeley). Metall. Trans., we : 753-760(May 


1976). 

The microstructural changes which occurred during creep 
were examined in a carbon-free ferritic alloy containing 1 at.percent 
Ta and 7 at. percent Cr. The alloy derived its creep resistance from a 
uniform dispersion of almost spherical Varney of the Laves phase 
Fe.Ta in a bcc matrix. There was a lath-like substructure in this 
alloy, with dislocation ~ es and subgrains within the laths. Partial 
recovery —_—- to the formation of a regular subgrain 
structure. The Laves Of particles prevented total recovery by 
pinning individual dislocations and subgrain boundaries. The appar- 
ent activation energy for creep, the estimated stress sensitivity of 
minimum creep rate, and the su! structural features observed in crept 
specimens suggested that creep deformation of the alloy occurred by 
two or more independent processes. Fracture under creep conditions 
was initiated by void Seemation at precipitate-matrix interfaces. 
Intergranular void 17 fp an important role in the fracture 
of creep specimens tested °F, but not at lower temperatures. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 29060, 29437 


30239 oe pp 7) Dependence of composi- 
tion and depth profiles of stainless steel and Inconel surfaces on 
pretreatment. Kirschner, J. (Kernforschungsanlage Juelich G.m.b. i. 
(F.R. Germany). Inst. fuer Grenzflaechenforschung und Vakuum- 
physik); Dietz, K.J.; Waelbroeck, F. (Kernforschungsaniage Juelich 
G.m.b. Germany). Inst. fuer Plasmaphysik). 1976. 
posium on fusion technology; Garmisch- 

FR R. (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on technologyc. 


30240 (AED-Conf—76-309-008, ut 8) Niobium-tin 
tors for fusion research. Cornish, D. _— Univ., Livermore 
(USA). ae Livermore Lab.). 19 

From 9. symposium on fusion +. SIR Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


30241 (BNL—21878) Basic physics of one-dimensional metals. 

Emery, V.J. (Brookhaven National Lab., 1976. 

oe yee EY-76-C-02-0016. 23p. (CONF-760880— ). Dep. NTIS 
50. 


From NATO Advanced Study Institute on chemistry and 
physics of one-dimensional metals; Bolzano, Italy (17 Aug 1976). 

Largely nonmathematical qualitative lectures are given on the 
basic or of nearly one-dimensional conductors. The main em- 
phasis is placed on the Sgn a pave of a purely one-dimensional 


electron gas. The effects of a real system having interchain coupling, 
impurities, a compressible lattice, lattice and phonon 
anomalies are discussed. (JFP) 


30242 (EPRI-TD—193) Study of critical currents of very thin 
structures. Final report. Geballe, T.H.; Beasley, M.R. 

(Stanford Univ., Calif. (USA)). Jun 1976. Contract E(49-18)- 

1569;EPRI-PRJ-78-22. 161p. Dep. NTIS $6.75. 

A report is given of research aimed at developing a high 
current density superconducting power transmission line with low 
ac losses. Specifically, a study is made of the enhancement of the 
maximum superconducting current density that can be sustained in 
NbsSn through formation of fine scale layered composites. 
dures are described which enable fabrication of these composites by 
electron beam evaporation. In addition, studies on dielectric losses in 
potential low temperature insulating materials are surveyed. Rel- 
evant supplementary information is contained in appendices. (SDF) 


30243 1S-mf—3226, )H 
ational Lab., Upton, N.Y. 


| 
alloy), Ti-base—Mo—Cr—Al (VT-15 alloy), and Ti-base-V-Cr-Al 
(Beta I alloy) show that in the 8 condition, Beta III is less suscepti- 
ble to —— elongation (HE) than the other 8 alloys Beta I and 
VT 15, similarly H-charged during solution treatment (ST). Not 
only He, but also H softening can occur in the — H charged 
during various heat treatments. The a-stabilizing effects of cold 
working (CW) and of previously absorbed O compete with the high 
Urage OY GISIOCALIONS Pie an ik. us POMts 
out the influence of strain rate testing. Furthermore it becomes 
critically important when environmental degradation depends on 
film rupture and repassivation. The disk pressure tests are more 
sensitive than tensile tests and the and 
30237 Effect of hydrogen on the mechanical behavior of nitrogen 
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(USA)); Bennett, L.H. (National Bureau of Standards, Washington, 
D.C. (USA)). 1976. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

Published in summary form only. Conference proceedings to 
be published in Physica B (NL). 

In International conference on magnetism. 


30244 (NTIS/PS—76/0645) Titanium and titanium alloy creep 
(a bibliography with abstracts). Report for 1964—Jun 1976. Smith 
M.F. (National Technical Information Service, Springfield, Va. 
wae. Aug 1976. 138p. NTIS (US Sales Only). 

Supersedes NTIS/PS—75/538. 

Research is cited on creep of titanium and its alloys with 
regard to composition, stress corrosion, fracture, microstructure and 
tests. Many reports deal with applications to aircraft, spacecraft, and 
nuclear reactors. (This updated bibliography contains 133 abstracts, 
24 of which are new entries to the previous edition.) (GRA) 


30245 (PB—255191) The use of x-ray photoelectron spectroscopy 

(ESCA) for studying adsorbed molecules. Final report. Yates, J.T. Jr; 

Erickson, N.E.; Worley, S.D.; Madey, T.E. (National Bureau of 

— Washington, D.C. (USA)). 1975. 32p. NTIS (US Sales 
y). 

Pub. in The Physical Basis for Heterogeneous Catalysis, E. 
pen wr R. I. Jaffee, Eds., p75-105 (Plenum Press, New York, 

, 1975). 

An ultrahigh vacuum x-ray photoelectron has 
been used to study a number of cases of adsorption on tungsten 
single crystals. The choice of adsorbates spans a wide range from 
dissociative chemisorption to non-dissociative chemisorption to 
age gh A method for estimating absolute surface coverages 

A data has been verified by comparison with absolute 
molecular beam estimates of monolayer coverage for the system 
oxygen + W(100). The ESCA technique for measuring chemical 
shifts has been found to be useful in discriminating various modes of 
surface bonding in all adsorption systems studied. For oxygen che- 
misorbed on W(100), two distinct oxygen states are seen. In the case 
of CO chemisorbed on W(100), a direct correlation between ESCA 
and thermal desorption behavior has been observed for four states of 
pe ema CO. For H?CO interaction with W(100), dissociative 

tion occurs initially, followed by multilayer condensation of 
me . For Xe physisorption on W(111), high energy sites (defects) 
are covered first by mobile Xe; this is followed by adsorption on the 
uniform surface. Coverage dependent shifts in binding energy have 
been observed in several cases. In all cases studied, it appears that 
final state extra-atomic relaxation effects dominate in poten oa 
the magnitude of the chemical shift for adsorbed species. Core-lev 
binding energies have been found to decrease upon adsorption in all 
cases so far studied, and the magnitude of the decrease seems to 
CORA)” in a crude way with increasing strength of adsorption. 


30246 Thermal and electrical conductivity of aluminum. Cook, 
J.G. (National Research Council of Canada, Ottawa); Moore, J.P.; 
Matsumura, T.; van der Meer, M.P. pp 65-71 of In Thermal conduc- 
tivity. Klemens, P.G.; Chu, T.K. (eds.). New York; Plenum Publish- 
ing ( 1976). 

thermal conductivity, electrical resistivity, and absolute 
Seebeck coefficient of pure aluminum were determined from 80 to 
400°K by measuring all three properties of samples with resistivity 
ratios of 11 x 10%, 8.5 x 10%, and 9.5 x 10? using three different 
techniques. Measurements were made on the purest sample down to 
20°K. The thermal conductivity has a broad plateau from 180 to 
400°K and a possible minimum of 0.25% which is insignificant 
compared with the experimental errors. The same properties were 
measured on an aluminum alloy with a resistivity ratio of 17. 
Measured values of the thermal conductivity of this alloy agreed to 
within +-1% with calculated values using parameters obtained from 
the pure aluminum. 


30247 Search for low temperature standard resistance alloys. 
Cimberle, M.R.; Michi, U.; Mori, F.; Rizzuto, C.; Siri, A.; Vaccar- 
one, R. (Istituto de Scienze Fisiche, Genoa). pp 190-193 of In 
Proceedings of the sixth international cryogenic engineering confer- 
ence. Mendelssohn, K. (ed.). Guildford, Eng.; I Science and 
Technology Press Ltd. (1976). 

From 6. ICED poms Grenoble, France (11 May 1976). 

See CONF-760508—. 

A great number of low temperature applications require the 
development of standard resistance alloys showing low coefficients 
of variation with temperature and magnetic field at low tempera- 
tures, and good reproducibility upon thermal cycling to room tem- 
perature. These alloys should be usable both for resistors and for 
strain gauges. A systematic search was begun on Al alloys where it 

> per to reduce the phonon resistivity variation from a T* to a 
well as the magnetoresistivity, + alloying with non transition- 


a ‘impurities, and to further cancel the phonon contribution by 
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inducing a 1 - T? term by alloying with Mn or Cr. The first results 
on the tem pare er coefficient of several binary and multicomponent 
alloys co: that the ae mee outlined above is practicable as 
found previously in a particular case. 


30248 Diffusion and the dislocation sweeping mechanism for hy- 
drogen Tien, J.K. (Columbia Univ., New York). pp 309- 
326 of In Effect of hydrogen on behavior of materials. Thompson, 
A.W. (ed.). New York; Metallurgical Society of AIME (1976). 

From Conference on effects of eo on behavior of 
materials; Moran, bet ma USA (7 Sep 1975). 

See CONF-750925— 

A mechanism for H diffusion in metals is proposed. The 
mechanism for hydrogen transport or sweeping | dislocations has a 
number of features which invite discussion. A feature which is of 
some importance is that the pressures calculated in voids due to the 
sweeping of hydrogen to the voids are not maximum values since 
ideal gas conditions were assumed. It also reflects a choice of 
reasonable rather than maximizing values of the parameters. The 
sweeping mechanism predicts that voids or inclusions can be pressur- 
ized by hydrogen, which in turn can account for the much-o ed 
reductions in the ductility of ductile alloys. Similarly, the sweeping 
of hydrogen to grain boundaries can also result in insidious embritt- 
lement through the loss of cohesion. 


30249 Spinodals for hydrogen in niobium. Alefeld, G.; Voelkl, J.; 
Tretkowski, J. (Univ., Munich). pp 381-389 of In Effect of hydrogen 
on behavior of materials. Thompson, A.W. (ed.). New York; Metal- 
a Society of AIME (1976). 
From Conference on effects of h me on behavior of 
—- Moran, Wyoming, USA (7 Sep 1 
See CONF-750925— 


moted that phase transitions in the solid state show 
— properties resulting from the coherency or the eventual 
up of the coherency of the lattice. Experimental evidence is 
presented to show that for the coherent state many spinodals exist 
depending on which density mode is probed. Studies of the different 
modes reveal that the finite temperature of the lower Nb spinodals is 
a consequence of lattice anisotropy. Results of the experiments are 
ted in phase diagrams and coherent and incoherent spinodals 
or H in Nb. Other data are presented in plots of reciprocal relax- 
ation Fe mag of the Gorsky effect versus temperature and in plots 
of diffusion coefficients for wire and foil specimens. (JRD) 


30250 Hydrogen concentrations in the interface region of cadmi- 
um-plated steel. Adler, P.N.; Padawer, G.M. . (Grumman Aerospace 
Corp., Bethpage, NY). pp 698-701 of In Effect of hydrogen on 
behavior of materials. Thompson, A.W. (ed.). New York; Metallur- 
gical — of AIME (1976). 
From Conference on effects of me on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1 
See CONF-750925—. 
Measurements of H in the surface Cd-plated D6AC steel are 
. In the region of cadmium plating, the hydrogen concentra- 
tion is uniformly 180 wt ppM. In the roughness region, the volume 
fraction of cadmium plating as well as the hydrogen concentration 
decrease with increasing depth. Therefore, it can be concluded that 
the hydrogen concentration is uniform throughout the plating and 
that the observed hydrogen gradient is the result of substrate rough- 
ness. The lack of complete coincidence between the concentration 
ient and the roughness region is likely a result of the inaccuracy 
in establishing the average plating thickness over the 6.3-mm-diame- 
ter region probed. 
30251 Sputter sectioning of diffusion specimens. Perkins, R.A. 
idge National Lab., TN). J. Vac. Sci. Technol.; 13: No. 5, 
1104-1107(1976). 
The stability of the sputtering process for a given system 
should be evaluated to determine if the various sputtering parameters 
(oxygen pressure, argon pressure, substrate temperature, ion energy) 
can be controlled uately. If the system is stable, as shown 
Fe—17 wt.% Cr—12 wt.% Ni, serial sectioning of diffusion speci- 
mens by sputtering should be reliable. These various a 
have shown that the sputtering technique for serial 
diffusivities similar to more conventional techniques, but can ao 
much shallower penetration profiles. The etching of grain bound- 
aries and orientation dependence of the sputterin; A rate have been 
shown to be negligible for the removal of up to 10 wm of material. 
Finally, the sectioning by sputtering results in consistent deposition 
rates for the various components in a Fe—Cr—Ni alloy and prob- 
ably is suitable for sectioning of other alloys. 


30252 Normal spectral emittance of erbium, dysprosium, and 
samarium above 1000 K. King, T.S.; Baria, D.N.; Bautista, R.G. 
(Massachusetts Inst. of Tech., Cambridge). Metall. Trans., B; 7: No. 
3, 411-415(Sep 

An apparatus for measuring the normal spectral emittance (A 
tet anh vapor pressures has been 


and used for erbium, dysprosium and samarium at tempera- 


JUNE 30, 1977 


tures above 1000°K. The sam 
sphere at a pressure slightly 
sured normal spectral emittances are: Erbium, (solid), Dysp ndA/ = 
0.372 +- 0.011; (liquid), €/sub nA/ = 0.372 +- 0.011; rosium, 
(solid), €/sub nd/ = 0.631 — 1.889 x 10°*T (deg K); , €/nA/ 
= 0.297 +- 0.088; Samarium, (solid), e/sub nd? 0.437 +- 0.030; 
(liquid, estimated), epsilon/sub nlambda/ = 0.437 as 0.030. 


30253 Structure and superconductivity of spla quenched Pb—Bi 
solid solutions. Vishan, V.; Narlikar, A.V. (National Physics Lab., 
New Delhi). Mater. Res. "Bull; 11: No. 10, 1257-1264(Oct 1976). 

Results show that splat quenching causes an extension in the 
solubility limit of Bi in Pb. The excess vacancy concentration in the 

lat samples was estimated from changes in the pone 

is a definite increase in T/sub c/ of splat samples which is 
attributed to the internal strains caused by vacancies. ity mea- 
samp 


30254 Monte Carlo studies of percolation phenomena for a simple 
cubic lattice. Sur, A. (Yeshiva Univ., New York); Lebowitz, J.L.; 
Marro, J.; Kalos, M.H.; Kirkpatrick, S. J. Stat. Phys.; 15: No. 5, 345- 


353(Nov 

The site-percolation problem on a simple cubic lattice is 
studied by the Monte Carlo method. By combining results for 
periodic lattices of different sizes through the use of finite-size 
scaling theory we obtain good estimates for p/sub c/ (0.3115 +- 
0.0005), BOA +- 0.01), y (1.6 +- 0.1), and v (0.8 +- 0.1). These 
results are consistent with other studies. The of the clusters is 
also studied. The average “surface area” for clusters of size k is 
found to be close to its maximal value for the low-concentration 
region as well as for the critical region. The percentage oa 
in clusters of different sizes k is found to have an exponential tail for 
large values of k for p less than p/sub c/. For p greater than p/sub 
c/ there is too much scatter in the data to draw firm conclusions 
about the size distribution. 


les are maintained in an atmo- 
ve atmospheric pressure. mea- 
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REFER ALSO TO CITATION(S) 28249, 28254, 28275, 28276, 
28337, 28664, 28784, 29062, 29063, 29064, 29065, 29333, 29560, 
29583, 29799, 29828, 30236, 30237, 30306, 30512 


30255 (COO—2166-23) Study of segregation 
using the Auger electron emission technique. Annual technical progress 
report VI, January 1, 1976—December 31, 1976. Stein, D.F.; Heldt, 
L.A.; Lee, J.K.; Pinchback, T.R. (Michigan Technological. Univ., 
Houghton (USA). Dept. of Metallurgical Engineering). 1976. Con- 
tract EY-76-S-02-2166. 22p. Dep. NTIS $3.50. 

Studies of admirality brass stress corrosion in sulfate 
and copper nitrate have neonibel information on environmental 
contributions to SCC in acid systems. SCC susceptibility is a func- 
tion of bulk corrosion rate, and is maximized when conditions favor 
localized attack. At a given pH and stress, solution composition 
determines crack initiation rates, but the crack crevice environment 
is not characteristic of the bulk salt solution. Crack propagation 
appears to be strongly related to anodic dissolution; however, contri- 
butions from thin rupture and hydrogen embrittlement must be 
considered. The brittle tarnish rupture mechanism is not operative 
during the stress corrosion of copper alloys in any of a wide variety 
of environments. Theoretical models have been developed that are 

statistical thermodynamic using a distribution of 
and the results are consistent with sulfur segregation in NisAl and 
Nis(Al,Ti). A model based on the interatomic a of Cu-Cu, 
Cu-Bi, and Bi-Bi shows the segregation of Bi should occur at grain 
should be more extensive at 


periments continue. The MoS-Cr system is sill the most desirable 
one for this purpose but difficulty has been encountered in control- 
ling the sulfur additions and keeping the Cr plate on the surface. A 


new closed system has been designed that appears to have solved the 
lem. Experiments using the Cu-Bi-Ni system have been success- 


(COO—2313-5) Liquid lithium corrosion research. Pro- 

gress report, April 1, 1976—December 31, 1976. Olson, D.L.; Mat- 

= D.K. (Colorado School of Mines, — (USA)). 1976. Con- 
tract EY-76-S-02-2313. 99p. Dep. NTIS $5.00. 

Stress enhanced lithium grain boundary penetration of iron 
was inv under both tensile and compressive loads. Plastic 
deformation was found to control the penetration behavior regard- 
less of the stress state that causes the plastic deformation. The 
penetration rate of stressed specimens is much larger than unstressed 


iron specimens. The creep rate was found to be rate controlling the 
penetration kinetics. Mossbauer technique and analysis is in progress 
to determine the nature of the corrosion product associated with 
304L stainless in liquid lithium. Computer curve fitting of all spectra 
is now in progress. The transformation of austenite to ferrite was 
noted in all the corroded in liquid lithium. Contact 
potential measurements for the 304L stainless steel-liquid lithium test 
arrangement was measured and related to penetration kinetic data. 
The concepts of measuring contact potentials may have much prom- 
ise in very rapid and inexpensive alloy selection technique for the 
containment of liquid metals. An investigation of the of 
weight loss and lithium penetration of stainless steel in zirconium 

red liquid lithium is progress. Initial data illustrates that titan- 
lum is a superior nitrogen getter when compared to zirconium. A list 
of publications is included. 


30257 (NTIS/PS—76/1016) Stress corrosion of stainless steels 
(citations from the NTIS data base). Report for 1964—Nov 1976. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Dec 1976. 240p. NTIS. 

Supersedes NTIS/PS—75/786. See also NTIS/PS—76/1017 
and NTIS/PS—76/1018. 

This compilation covers research on deformation, cracking, 
electrochemistry, additives, kinetics, test methods and solutions in 
relation to stress corrosion. A majority of the research concerns 
nuclear reactor materials and spacecraft components. (This updated 
bibliography contains 235 abstracts, 35 of which are new entries to 
the previous edition.) (GRA) 


30258 (PB—259253) Senet of low-cost, high-strength hot- 
corrosion-resistant iron aluminum-base alloys. Final report. Duffy, 
E.R.; Nachman, J.F. (Solar, San Diego, Cait (USA)). Jun 1976. 
Contract H0232063. 94p. (RDR—1813-4). NTI 
report describes attempts to Aer ‘Fe—Al—Mo alloys 
with sufficient high-temperature strength to be competitive with 
stainless steels for oxidizing and/or hot-corrosive environments and 
a competitive alternatives to superalloys based on domesti- 
y produced alloying elements. An 8 percent aluminum alloy, 
which exhibited good room-temperature ductility, had superior 
at 815C and oxidation resistance equivalent to 
less steel. High aluminum (12 to 15 percent) alloys show 
outstanding oxidation resistance as high as 1,370C, but need ae 
study to improve thermomechanical processing and strength. (GRA) 


30259 Physics of corrosion. Vermilyea, D.A. (General Electric 
Co. Corporate Research and Development, Schenectady, NY). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 32, 141-163(1976). 

From Annual ory bed APS; New York, New York, United 
States of America (USA) (2 Feb 1976). 

See CONF-760207—. 

Fundamental phenomena involved in the corrosion of metals 
in ionizing solvents are discussed. General subjects covered include 
corrosion at bare surfaces, corrosion at reaction product covered 
surfaces, corrosion inhibition, and localized corrosion. Each general 
pe t is discussed at length to provide a picture of the general state 

we ¢ about the area, and to — possible fruitful areas 
a study. A final section summarizes potential research areas. 


30260 Gaps in our knowledge of friction and wear. Rabinowicz, 
E. (Massachusetts Inst. of Tech., Cambridge). AIP (Am. Inst. Pho} 
Conf. Proc.; No. 32, 165-174(1976). 

From Annual re¥,y xd APS; New York, New York, United 
States of America ao @ eb 1976). 

See CONF-76020 

Friction is an ell property of moving systems because 
it constitutes a wasteful dissipation of energy, while at the same time 
being a principal mechanism for controlling the motion. Systematic 
information on friction has been gathered by scientists and engineers 
over a period of three centuries. Wear is technologically even more 
important than friction, since it is the principal factor causing obso- 
lescence of the material artifacts of our civilization, and is responsi- 
ble for many types of failures. The scientific study of wear has been 
carried out only starting around 1950, having been long impeded by 
the existence of four forms of wear. Adhesive wear is the most 
universal of them, and its laws have been deduced from a macro- 
scopic point of view. The main gaps in our knowledge are in regard 
a. the fundamentals of friction and wear:- exactly how does the 

dissipation during sliding occur, and what is the mechanism 
for | formation of adhesive wear particles. Without this informa- 
tion, progress in friction and wear research, and in engineering 
practice, must continue to be by the time-honored but inefficient 
ways of trial-and-error testing, followed by the compilation of semi- 
empirical generalizations. Following this approach, considerable 
progress has been made. For example the influence of such concepts 
as crystal structure, compatibility and surface energy have been 
demonstrated. However, there is no assurance that with pi gee | 
optimum materials and sliding conditions 


30261 Investigation of the fracture of near-alpha titanium alloys 
in high pressure hydrogen environments. Cox, T.B.; Gudas, J.P. 
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(Naval Ship Research and Development Center, Annapolis, MD). 
287-298 of In Effect of hydrogen on behavior of materials. 
ompson, A.W. (ed.). New York; Metallurgical Society of AIME 
97 


From Conference on effects of on behavior of 
ials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

The susceptibility of Ti-6 Al-4 V and Ti-6 Al-2 Nb-1 Ta-0.8 
Mo alloys to embrittlement in high pressure H was studied. The 
results indicate that near-alpha titanium alloys with acicular micros- 
tructures are embrittled by exposure to hi ressure hydrogen 
environments. In hydrogen at 2000 hg -4 V displayed thresh- 
old values in the range of 33 to 42 ksi Vin., and Ti-6 Al-2 Nb-1 Ta- 
0.8 Mo displayed values in a range from less than 31 to 65 ksi Vin. 
For the latter alloy, the threshold obtained in ys gas at 7500 
psi was less than 26 ksi Vin. The fractures all followed a predomi- 
nately intergranular path along the boundary between the Widman- 
statten alpha platelets and the retained beta. The fracture surfaces 
were generally flat with substantial amounts of cleavage and features 
indicating that the fracture process was discontinuous even on the 
micri ie. Extensive ieonnlieny and tertiary cracking together with 
twinning were observed to occur during the fracture process. The 
fracture process was unaffected by the pressure of hydrogen 
atmosphere in the range investigated. 


30262 Hydrogen transport in 4130 steel. Kass, W.J. (Sandia 
Labs., Albuquerque, NM). pp 327-336 of In Effect of hydrogen on 
behavior of materials. Thompson, A.W. (ed.). New York; Metallur- 
gical Society of AIME (1976). 

From Conference on effects of inom on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

The solubility data indicate that under glow discharge condi- 
tions hydrogen entering the lattice is already dissociated in the gas 
e. Since subsequent diffusion is expected to be no longer limited 

y a surface process, the remaining anomalous low temperature 
diffusion behavior may be related to a bulk process such as trapping. 
The normal permeation behavior is consistent with a trapping mec! 
anism since the steady state permeation rate is not affected by 
trapping. Consequently, in normal permeation measurements it ap- 
pears that both perturbations to simple diffusion occur, the ——- 
dissociation is influenced by a slow surface step and the bulk 
diffusion is perturbed by trapping sites. Promising future work 
should be the analysis of the transient diffusion behavior under glow 
discharge conditions via the model of McNabb and Foster to - 
mine if meaningful trapping parameters may be elicited. 


30263 Computational investigation of the effects of barrier layers 
on the permeation of hydrogen through metals. Perkins, W.G. (Sandia 
Labs., Albuquerque, NM). pp 355-363 of In Effect of hydrogen on 
behavior of materials. Thompson, A.W. (ed.). New York; Metallur- 
gical Society of AIME (1976). 

From Conference on effects of > eee on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

A steady-state tion model is presented that has been 
successful in rationalizing the data against which it has been tested, 
and the model promises to be useful in the evaluation of oxide layers 
as —— permeation barriers on metals. The model is somewhat 
oversimplified, in that it considers a metal membrane oxidized only 
on the Be sernapene surface. So far, attempts to derive a formula for 
both surfaces oxidized have been unsuccessful. The twofold appear- 
ance of the —— boundary condition results in a quartic equa- 
tion for which a closed form solution has not been derived. For the 
more general case, it may eventually be necessary to resort to 
numerical techniques even for the steady state case. However, it is 
probable that the model as it stands already contains the major 
principles of the problem. 


30264 Hydride formation. Williams, J.C. (Carnegie—Mellon 
Univ., Pittsburgh). pp 367-380 of In Effect of hydrogen on behavior 
of materials. Thompson, A.W. (ed.). New York; Metallurgical Soci- 
ety of AIME (1976). 

From Conference on effects of ian on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

The phenomenology of hydride formation has been summa- 
rized for Group IVa, Va, Y and several hexagonal rare earth metals. 
The large volume change which accompanies hydride formation has 
an effect on the habit e and kinetics of formation as is discussed. 
A rationale for the influence of alloying elements on hydride habit 
- is also presented. This rationale is related to the requirement 

‘or plastic punching to accommodate the volume change. The 
influence of hydride formation on ductility loss during fracture is 
examined and the mechanism of embrittlement is discussed. Lastly, 
the occurrence of sustained load cracking is briefly described and the 
possible role of hydrogen in this process is discussed. 


30265 Hydrogen embrittlement of Zr—2.5 wt % Nb. Simpson, 
C.J.; Moerman, J. (Ontario Hydro Research Div., Toronto). pp 428- 


3106 ERDA ENERGY RESEARCH ABSTRACTS 


ERA VOL. 2, NO. 12 


440 of In Effect of ag on on behavior of materials. Thompson, 
A.W. (ed.). New York; Metallurgical Society of AIME (1976). 

From Conference on effects of hydrogen on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

Research results have shown that the critical stress intensity 
for hydride cracking to operate is less than 10 MNm/sup -3/2/ for 
cold-worked Zr-2.5 wt percent Nb alloy. It is concluded that Zr-2.5 
wt percent Nb pressure tubes for the CANDU PHW reactor must be 
say orm to very high standards and that high residual stresses must 

annealed out since allowable stress intensities must be low to 
ensure that crack propagation via hydride cracking does not occur. 


30266 Some aspects of slow crack growth in htdrided Zr—2.5 % 
Nb alloys. Nuttall, K. (Whiteshell Nuclear Research Establishment, 
Pinawa, Manitoba). pp 441-452 of In Effect of hydrogen on behavior 
of materials. Thompson, A.W. (ed.). New York; Metallurgical Soci- 
ety of AIME (1976). 

From Conference on effects of apteegn on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

Subcritical crack growth in Zr-2.5 percent Nb alloy pressure 
tubes was studied. A 1 to account for crack growth is presented 
based on an expression for the flux of H atoms to the crack tip due to 
the local chemical potential gradient which results in the dissolution 
of hydride remote from the crack tip and precipitation on existing 
hydride at the crack tip. (RD) 


30267 Hydrogen and interfacial cohesion. Rice, J.R. (Brown 
Univ., Providence, RI). pp 455-466 of In Effect of hydrogen on 
behavior of materials. Thompson, A.W. (ed.). New York; Metallur- 
gical Society of AIME (1976). 

From Conference on effects of io on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

Mechanisms of hydrogen embrittlement of alloy systems are 

examined. Discussions are included on the theory of interfacial 
cleavage, energy of dislocation nucleation from crack tips, fcc 
polycrystal embrittlement, initiation of cleavage separations, and 
thermodynamics of interstitial separation in the presence of mobile 
species. (JRD) 
30268 Role of test technique in evaluating hydrogen embrittle- 
ment mechanisms. Louthan, M.R. Jr. (E. I. du Pont de Nemours and 
Co., Aiken, SC); McNitt, R.P. pp 496-506 of In Effect of hydrogen 
on behavior of materials. Thompson, A.W. (ed.). New York; Metal- 
lurgical Society of AIME (1976). 

From Conference on effects of inom on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

The relations between test techniques and proposed metal 
embrittlement mechanisms are discussed along with criteria for 
universal mechanisms. None of the currently proposed mechanisms 
as now formulated, taken singly, appear to be compatible with all 
eleven of the observations suggested. For example: (1) the gas 
pressure theory fails to explain reinitiation of hydrogen-induced 
cracking by small changes in pressure unless hydrogen absorption 
also increases the ease of plastic deformation; (2) the effect of 
hydrogen pressure on embrittlement susceptibility and the observa- 
tion of ductile fracture are not consistent with the reduction of 
cohesive strength model; (3) the surface energy model does not 
explain how oxygen, which is more readily absorbed than hydrogen 
and should ‘ore lower the surface energy more than hydrogen, 
inhibits embrittlement; (4) it is difficult to explain either the clea- 
vage-like fracture or the observation of delayed failure by the 
hydrogen-induced ductility model; and (5) the formation of a hydro- 
gen-rich phase is not likely to be inhibited by the presence of a 

i phase. Finally, as previously noted, dislocation transport of 
hydrogen is not an embrittlement mechanism per se but may be 
involved in whatever mechanism is valid. Thus, either there is no 
universal embrittlement mechanism or a new theory must be devel- 
30269 Hydrogen environment embrittlement of turbine disk 
alloys. Gray, H.R.; Joyce, J.P. (Lewis Research Center, Cleveland). 
Rat of In Effect of aay on behavior of materials. 
ww A.W. (ed.). New York; Metallurgical Society of AIME 

materials; Moran, Wyoming, USA (7 Sep 1975). 

See CONF-750925—. 

Differences in rted data on properties of turbine disk 
materials are examined. Results confirm previous results that Udimet 
700 bar stock is severely embrittled when tested in hydro- 
gen. This extreme sensitivity to embrittlement of Udimet 700 is 
presumably related to its microstructure. Results that Astroloy forg- 
embrittlement during short-term testing, possibly long-term test- 
ing are also confirmed. Therefore, this alloy could be considered for 
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use as the turbine disk alloy for advanced versions of the APU, 
thereby permitting an increased turbine inlet temperature and/or 
higher rotational speed than possible with V-57. V-57 is an iron-base 
ruperalloy (stable austenitic stainless steel) and is a member of a class 
alloys | quite resistant to hydrogen environment embritt- 
lement. results of investigation demonstrate the good resistance 
of V-57 alloy to embrittlement only during short-term tensile testing. 
tt reductions in creep and rupture lives, as well as post- 
residual ductility, were determined. Despite these laboratory 
ts, V-57 turbine disks successfully completed short-time perfor- 
mance testing in the experimental mal APO. 


30270 Low cycle fatigue life of two nickel-base casting alloys in a 

hydrogen environment. Cooper, R.A. (Rockwell International, 

Canoga Park, CA). pp 589-601 of In Effect of hydrogen on behavior 

of materials. Thompson, A.W. (ed.). New York; Metallurgical Soci- 

ety of AIME (1976). 

oran, Wyoming, 

See CONF-750925— 

Results of low cycle fatigue tests on alloy Mar-M-246 and 
Inconel 713 are presented. Based on the limited data, it was conclud- 
ed that the Mar-M-246 material had a cyclic life in hydrogen that 
averaged three times higher than the alloy 713LC material for 
similar strain . The hydrogen environment reduced life for 
both materials. life reduction was more than an order of 
magnitude for the 713LC material. Porosity oe of the cast 
specimens was as expected and was an important factor governing 
low cycle fatigue life. 


Study of the interaction of 
of neutrons. 


651-665 of In Effect of hydrogen on behavior of materials. 
son, A.W. (ed . York; Metallurgical Society of AIME (197 

From erence on effects of on on behavior of 
materials; Moran, bg USA (7 Sep 1975). 

See CONF-750925— 

The interactions of H atoms with each other and with Nb 
were studied by quasielastic coherent neutron scattering i 
details of the strain field around deuterium in the Nb. The strain 
around individual defects could be shown to be of cubic symmetry, 
which explained the absence of the Snoek effect without postulating 
elastic retardation effects. From the cubic symmetry of the distortion 
field it also follows that the elastic interaction between the defects is 
predicted anisotropic lowering interaction energy for case 
could be observed. (JRD) 


— Effect of hydrogen on internal friction of several titanium 
ys. Guiles, N.L.; Ono, K. (Univ. of California, Los Angeles). pp 
$66675 of In Effect of hydrogen on behavior of materials. Thom 
son, A.W. York; Metallurgical Society 
Sp on behavior of 
materials; Moran, youine, 

See CONF-750925— 

The interactions of H with the solvent lattice in several Ti 
alloys were studied. A resonant bar aj employing a three- 
component piezoelectric com —_ oscillator system was used to 
a function of hydrogen content and microstructure. A relaxation 

was observed at 140 approximately 160°K in the kHz frequen- 

only in the alloys containin; The 

of 1.75 x 10-*/at. percent t B The peak 
was absent without the presence of hydrogen and and B-phase. The 
peak was also observed using pulse-echo iction measure- 
ments in the MHz range at 195°K, and yielded the activation 
of 6460 cal/mole, and frequency cow of 7.06 x 10** s~*. 
observed internal friction peak was interpreted to be due to the 
Snoek cuenation of hydrogen interstitials in the B-phase of the 


hydrogen and 
metals at low temperatures. Hanada, R. (Tohoku Univ., Sendai). pp 
676-685 of In Effect of hydrogen on behavior of materials. 


son, A.W. (ed.). New York; Metallurgical Society of AIME (197 
From Conference on effects of , eiisaa 
materials; Moran, Wyoming, USA (7 Sep 1 
See CONF-750925—. 


of In Effect of hydrogen on behavior of materials. 
(ed.). New York; Meta’lurgical Society of AIME (1976). 


materials; Moran, Wyoming, 

The teualle ductility of 304L welds 
uctility o} gas tungsten arc was 

reduced by about 50 percent (RA) when tested in 69 MPa hydrogen. 

dimple fracture when tested in air to fracture along the y-delta 

boundaries when tested in hydrogen. A model based on hy 

account for the behavior 


30275 Grain size and concentration effects in 9 and exter- 
nal hydrogen embrittlement. Gerberich, W.W.; ; Lessar, J.F. 
(Univ. of Minnesota, Minneapolis). pp 70-82 of In bifect of — 
_ > on behavior of materials. Thompson, A.W. (ed.). New York; 
urgical Society of AIME (1976). 
From Conference on effects of 7 aa on behavior of 
materials; Moran, ene USA (7 Sep 1 
See CONF-750925—. 
Hydrogen po la phenomena were examined by con- 
ducting external and internal hydriding tests on AISI 4340 steel. It 
was found that both internal and external hydrogen cases can be 
poset by the same general theoretical approach, which defines 
fracture in terms of a critical hydrogen concentration well below the 
crack tip. The experimental findin - that threshold stress intensity 
increases with grain size, that SWE accompanies both internal and 
external hydrogen embrittlement, and that crack velocity can be 
in terms of bulk hydrogen transport, all seem to point 
toward a continuum mechanics model in terms of the pressure tensor 
and pressure tensor gradient. Neither surface energy nor near sur- 


30276 Effect of hydrogen and temperature on the strength and 
modulus of beta phase Ti alloys. Paton, N.E.; Buck, O. (Rockwell 
International, Thousand Oaks, CA). pp 83-90 of In Effect of hydro- 
= on behavior of materials. Thompson, A.W. (ed.). New York; 
etallurgical Society of AIME (1976). 

From Conference on effects of h on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1 

See CONF-750925—. 

The temperature of both the Young’s modulus 
and the oe = of the Ti-18Mo alloy has been determined. In 
addition, the effect of H on the strength of a commercial beta phase 
Ti alloy Ti-3Al- (Beta has been determined to 


simple binary model alloy. It was found that the 

C alloy increases with H concentration. The effect of H on the Ti- 
18Mo alloy is to decrease the Young's modulus above about 150°K 
and increase the modulus below this temperature. (JRD) 


30277 Role of hydrogen in stress corrosion cracking. Scully, J.C. 
(Leeds Univ., Eng.). pp 129-149 of In Effect of er on behav- 
ior of materials. Thompson, A.W. (ed.). New York; Metallurgical 
Society of AIME (1976). 

From Conference on effects of h: on behavior of 
USA (7 Sep 1975). 

cracking to occur by a hydrogen absorption mechanism. The role of 
hydrogen in the stress corrosion cracking of the major alloy eyetoms 
mental evidence that is either unambiguously clear or diffic 
interpret except by a hydrogen absorption model. Titanium, — 
sium, aluminium, and iron alloys are considered. (MCG) 


ue, pp 150-158 o ect of hydrogen on vior 
of maorials. Thom , A.W. (ed.). New York; Metallurgical Soci- 
ety of AIME (1976). 


From Conference on effects of 
materials; Moran, bY mg USA (7 Sep 1975). 
See CONF. 
The role structure on the stress 
corrosion susceptibality of 18Ni(250) maraging steel has been exam- 
ined. — solution treatment procedures were used to achieve 
SND nonin” boundary or one containing a high 
density of Ti ies. The introduction of these treatments, 
though the monotonic fracture toughness, did 
not significant alter the stress corrosion threshold in 100% relative 
h ity. These results are shown to be consistent with the previous 
suggestion that, under open circuit conditions, hydrogen assisted 
cracking controls the environmental crack growth behavior of 18Ni 
maraging steels. 


30279 Cracking of U—0.75 wt % Ti in hydrogen and water 
vapor. Magnani, N.J. (Sandia Labs., Albuquerque, NM). pp 189-199 


MATERIALS 3107 
the crystal : 
joys. Calculated diffusion coefficient of hydrogen in #-11 agrees 
well with extrapolated diffusion data in the literature. 
| in Ta, Nb, an 
at low temperatures was investigated. Results of the experiments are 
summarized in sections on the temperature anomaly, impurity ef- 
fects, reaction kinetics, and isotope effects. A a model for 
/ quenched hydrogen 1 and deuterium in Va metals is included. (JRD) 
30274 Hydrogen compatibility of 304L stainless steel welds. 
- . pp 686-697 
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of In Effect of hydrogen on behavior of materials. Thompson, A.W. 
(ed.). New York; Metallurgical Society of AIME (1976). ‘ 

From Conference on effects of oe on behavior of 
materials; Moran, bt USA (7 Sep 1975). 

See CONF-750925—. 

Cracking behavior of U-0.75 wt% Ti alloys in H and H2O 
was a It was found that the transport of H is an important 
process in H cracking and is the rate limiting process for formation 
of UHs. Once formed, the hydride acts as both an initiation site for 
oD and as a low energy crack propagation pathway. 


30280 Influence of loading mode on the stress corrosion suscepti- 
bility of various alloy/environment systems: Green, J.A.S.; Hayden, 
H.W.; Montague, W.G. (Martin Marietta Labs., Baltimore, MD). pp 
200-217 of In Effect of hydrogen on behavior of materials. Thom 
son, A.W. (ed.). New York; Metallurgical Society of AIME (1976). 

From Conference on effects of eo on behavior of 
materials; Moran, USA (7 Sep 1975). 

See CONF-750925—. 

The susceptibility of a-brass, 7075-T6 Al alloy, and Ti-8% 
Al-1%Mo-1%V alloys to stress corrosion cracking (SCC) were 
investigated. It was found that susceptibility to SCC varies consider- 
ably with loading mode. This variation in a may be 
employed to elucidate mechanisms of cracking. These results ~ 
port the —_ that materials susceptible to hydrogen embrittle- 
ment should not fail under torsional (mode III) loading, where there 
is no component of hydrostatic stress to cause the localization of 
hydrogen to a region adjacent to a crack tip. Consistent with 

revious literature, these results support the view that the failure of 

i-8-1-1 alloy ex: to saline solutions occurs by some mechanism 
of hydrogen embrittlement, while a-brass ex) to ammoniacal 
environments occurs by a mechanism involving electrochemical 
dissolution and/or oxidation. In regard to the failure of high strength 
aluminum alloys, the results suggest that both an electrochemical 
dissolution and a hydrogen embrittlement mechanism may occur 
po gam in the case of 7075 Al alloy exposed to salt/c’ 
solutions. 


30281 Successful use of austenitic stainless steels in sea water. 
Moller, G.E. pp 959-975 of In Eighth annual offshore technology 
conference. Vol. 3. Dallas; Offshore Technology Conference — 

From Offshore technology conference; Houston, Texas, 
United States of America (USA) 6 May 1976). 

See CONF-760577—P3. 

Austenitic stainless steels are providing excellent trouble-free 
service in seawater for pumps, propellers, valves, and other items of 
marine equipment. Once in a while, a failure occurs as the result of 

i pitting in a crevice. Data is given showing that 
austenitic, ferritic, and martensitic stainless steels suffer pitting in 
crevices and under deposits in quiescent seawater. Austenitic stain- 
less steels remain free from attack in high velocity seawater. Low 

urity ferritic and the martensitic stainless steels frequently pit in 
high velocity seawater. Crevice corrosion can be effectively con- 
trolled with cathodic protection from iron, zinc, aluminum or mag- 
nesium galvanic anodes or impressed current cathodic protection b’ 
polarization to —0.6 volts versus Calomel. Austenitic stainless steel, 
In many situations, performs well because it is a component of a 
multialloy assembly utilizing iron or steel. Examples from field 
experience are given. 


30282 Corrosion-erosion behavior of materials in a coal-gasifica- 
tion environment. Natesan, K. (Argonne National Lab., IL). Corro- 
sion; 32: No. 9, 364-370(Sep 1976). 
Materials considered for application in the high temperature 
gaseous environments that are present in various coal-gasification 
must be resistant to corrosive and erosive wear. Possible 
interactions between the materials and the gaseous environment that 
lead to oxidation, hot corrosion, sulfidation, carburization, and metal 
dusting are discussed. Existing formalisms for predicting erosive 
wear loss of materials are presented. The need for additional re- 
search on corrosion of materials in complex multicomponent gas 
environments and on erosion of materials in the relevant range of 
rocess conditions to develop suitable models for corrosion-erosion 
havior of materials is discussed. 34 refs. 


30283 Metallographic observations of the interaction of hydride, 
stress and crack growth at 600°K in a Zr—2.5% Nb alloy. Nuttall, K.; 
McCooeye, D.P.; Rogowski, A.J.; Havelock, F. (Whiteshell Nuclear 
Research Establishment, Pinawa, Manitoba). Scr. Metall.; 10: No. 11, 
797-982(Nov 1976). 

e metallographic evidence supports a discontinuous mode 
of subcritical crack growth in this alloy, due to a sequence of events 
involving hydride concentration within the plastic zone at the crack 
tip, following by cracking through the hydride or hydride-matrix 
interface. Further work is in progress to distinguish whether crack 
growth is critical or subcritical within the hydrided regions, and to 
confirm the strong evidence for discontinuous crack advance. 


ture oxidation of plutonium-3.3 a/o gallium. 


30284 High tempera 
Stakebake, J.L. (Rockwell International, Golden, CO). J. Electro- 
chem. Soc.; 124: No. 3, 460-465(Mar 1977). 
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Oxidation of plutonium—3.3 atomic percent (a/o) jum in 
air was studied over the temperature range 250° to PC. A 
paralinear oxidation — was observed at all temperatures al- 
though not clearly defined at 400°C. The temperature dependence of 
the oxidation rates indicated a change in the oxidation mechanism 
between 350° and 400°C. This was attributed to the selective forma- 
tion of PuO or Pu2zOs at the metal interface in this temperature — 
during the lic stage and film cracking or nonisothermal oxida- 
tion in the linear region. Increasing the water concentration from 7 
to 160 ppM resulted in increased oxidation at 350° and 400°C, but 
had no detectable effect at 250° and 300°C. 9 figures, 2 tables. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 28905, 30234, 31307 


30285 (CONF-760956—4) XPS studies of actinide materials. 
Veal, B.W.; Lam, D.J.; Hoekstra, H.R.; Diamond, H.; Carnall, W.T. 
(Argonne National Lab., Ill. (USA)). [nd]. Contract W-31-109-ENG- 
38. 12p. Dep. NTIS $3.50. 

From 2. international conference on the electronic structures 
on the actinides; Wroclaw, Poland (13 Sep 1976). 

Applications of x-ray photoemission weno A (XPS) to 
the study of actinide materials are reviewed. ples discussed 
here include the band structures of thorium and uranium metal, the 
multiplet structure associated with the 5f electron states in oxides of 
the transuranium elements, the test for temporal configurations in 
NpO:, crystal field splitting of the U 6p/sub */2/ level in a series of 
uranyl compounds, mixed oxidation states in Cf;Oi2, and a test for 
the participation of 5f electrons in ing in a series of uranium 
compounds. 


30286 (SAND—76-8688) Blister formation in 
He* implanted stainless steel. Wilson, K.L.; Haggmark, L.G.; Lang: 
ley, R.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Dec 1976. 
Contract E(29-1)-789. . (CONF-761049—6). Dep. NTIS $3.50. 
From Internati —— on plasma wall interaction; 
Julich, German, Federal Republic of (F.R. Germany) (18 Oct 1976). 
A series of multiple energy He* implantations been con- 
ducted on type 316 stainless steel at 575 and 775 K. Pre-implanta- 
tions with 3, 10 and 15 keV He* were used to create a series of 
uniform helium concentrations to a depth of approximately 700 A. 
The effects of these pre-implantation helium concentrations on sub- 
sequent 20 keV Seainsiinent were studied by gas re-emission and 
scanning electron microscopy. If was found that serious blistering 
and exfoliation would occur unless the pre-implantation helium 
concentration was approximately ter than 0.3 atom fraction from 
the surface to nearly the depth of the 20 keV implant. At this pre- 
implant level, an interconnected pathway to the surface developed, 
allowing helium release without surface blistering. Evidence for 
rapid helium mobility along the interconnection was found at tem- 
tures as low as 80K. These results indicate that multiple ener; 
implantation will still produce extensive surface deformation if 
helium accumulates to a local critical concentration before an inter- 
connected pathway develops. Until detailed first wall particle fluxes 
are available, He* induced surface exfoliation cannot be ruled out as 
a po us source of wall erosion and plasma contamina- 
tion ina reactor. 
30287 Defect-impurity interactions in irradiated germanium. Cle- 
land, J.W.; James, F.J.; Westbrook, R.D. (Oak Ridge National Lab., 
TN). IEEE Trans. Nucl. Sci.; NS-22: No. 6, 2289-2294(Dec 1975). 
The purpose of these experiments was to formulate a better 
model for the structures of lattice defects and defect-impurity com- 
plexes in irradiated n-type Ge. Single crystals were grown by the 
Czochralski process from P, As, or Sb-doped melts, less than or 
equal to 10'* to greater than or equal to 10'’ oxygen cm™* was added 
to the furnace chamber after approximately */s of the crystal had 
been solidified. Hall coefficient and resistivity measurements (at 
77°K) were used to determine the initial donor concentration due to 
the dopant and clustered oxygen, and infrared absorption measure- 
ments (at 11.7 4) were used to determine the dissociated oxygen 
concentration. Certain impurity and defect-impurity interactions 
were then investigated that occurred as a consequence of selected 
annealing, quenching, Li diffusion, and irradiation experiments at 
approximately 300°K with Co photons, 1.5 to 2.0 MeV electrons, 
or thermal energy neutrons. Particular attention was given to deter- 
mining the electrical role of the irradiation produced interstitial and 
vacancy, and to look for any evidence from electrical and optical 
measurements of vacancy-oxygen, lithium-oxygen, and lithium-va- 
cancy interactions. A tentative model was developed for the lattice 
defect and a structures; however, it was evident that 
any interpretation of defect-impurity interactions as a consequence 
of irradiation or annealing was subject to considerable error if the 
concentration and electrical role of certain impurities was not deter- 


30288 Effect of carbon on void formation in neutron-irradiated 
nickel. Sorensen, S.M. Jr. Ames, IA; Iowa State Univ. (1976). 55p. 
University Microfilms Order No. 76-28,260. 
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The effect solute carbon atoms on void formation in 
neutron-irradiated high ww nickel was investigated using trans- 
mission electron microsco; py: After irradiation to fluencies 
from 4.0 x 10** to 2.0 x 10° n/cm?(E < 0.1 MeV) at 500 to 710° 
voids were found in containing up to 84 wt ppM carbon, 
whereas void formation was completely suppressed in specimens 
with 600 ppM carbon. As the carbon content was increased, the void 
density decreased steadily, while values deduced for the critical 
Sevan for void formation at 500°C increased. These results all 
show that interstitial carbon atoms have a pronounced suppressing 
effect on void formation in neutron-irradiated nickel. A quantitative 
analysis of the data on void size and density indicates that the effect 
of carbon is mainly to subdue void nucleation, with little or no effect 
on void growth. A trapping mechanism, based on a relatively large 
divacancy-carbon atom complex binding energy of 0.86 eV, is pro- 

in which the dissolved carbon atoms are assumed to effective- 
y trap two vacancies per carbon atom. This trapping g mechanism is 
considered to be dynamic in nature, because ‘free’ interstitial carbon 
atoms are highly mobile in the nickel lattice at 500 to 710°C until 
trapping occurs. The —w of applying this suppressing effect of 
carbon on sweiling to other ma such as vanadium, tantalum, 


30289 Dendritic of voids in irradiated nickel—aluminum 
alloys. Chen, L.J.; Ardell, A.J. (Univ. of California, Los Angeles). 
Scr. Metall; 10: No. 11, 1047-1050(Nov 1976). 

Void morpholo; —— of dendritic growth observed in 
ion irradiated Ni-Al alloys is described. Observations of dendritic 
voids provide rather pa oo: indirect, evidence for inter- 
face-reaction controlled void growth, at least during the early stages 
of swelling. This is because the shape instability that changes a 
polyhedron into a dendrite is consistent with the theoretically ex- 
pected, and ex) tally observed, transition from interface-reac- 
tion controlled to diffusion-controlled growth. The interface-reac- 
tion in this case is the lateral spreading process. Al additions lower 
the steady-state vacancy concentration, c/sub v/, at a given tem- 
romoting the onset of dendritic growth. 

is evidence that occurs because of the observation that 
void growth rates in Ni-Al alloys decrease as the Al content in- 
creases; lowering c/sub v/ is one way to account for this. Conse- 
quently, a reduction in c/sub v/ simultaneously lowers the void 

wth rate and the critical size for the onset of dendritic growth. 
the simplicity of this explanation is appealing, it is believed 

that the conditions governing the onset of morphological instability 
are complicated by the effects of irradiation-i uced solute se; 4 


30290 X-ray excitation of surface plasmons on spherical voids in 
metals, Ferrell, T.L.; Ashley, J.C.; Hendricks, R.W. (Oak Ridge 
ee Lab., Tenn. (USA)). Philos. Mag.; 34: No. 6, 929-935(Dec 
The cross section for X-ray excitation of surface plasmons on 
a spherical void in an electron gas is derived using a hydrodynamical 
oximation. The result is com: to the cross sections for 
ic scattering from the void, other inelastic processes such as 
scattering from bulk plasmons, in order to provide information on 
the feasibility of detecting such surface plasmon excitations experi- 
mentally. Possible applications to the study of the mechanisms of 
void nucleation and growth are discussed. 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 28253, 30211 


30291 (CONF-751194—) Pre wen mg proceedings on ceramics for 

energy applications. (Battelle Columbus tt Ohio (USA)). 1975. 
324p. Dep. NTIS $9.7 

Fro on ceramics for Co- 

lumbus, Ohio, United a. of America (USA) (24 Nov 1975). 

ae proceedin; resented on materials for coal 

;. MHD, and coal liquefaction. A 

was for each of eleven presentations. 


30292 (COO—2584-2) Reduction of mixed spinel oxides. Pro- 
gress report, April 1, 1976—March 31, 1977. De —— La =. 

Hg _Univ., Ithaca, N.Y. (USA). Dept. of Science and 
). Dec 1976. Contract EY-76-S-02-2584. 7p. Dep. NTIS 


Dense nickel ferrites, pure and alloyed with alumina have 
been reduced in hydrogen at 1000°C for times up to 2 hours. The 
presence of alumina in solid solution significantly affects the reduc- 
tion scale morphology in that it re formation to grain 
logical differences, indicating that, while initially the rate of reduc- 


tion of the alumina doped material is lower, at times, the 
alumina con material is actually more reducible. cobalt 
ferrites showed a different reduction behavior than nickel ferrites, in 
that a res layer is in the reduction 
process. — is reported in the area of sample preparation 
and functioning of the thermobalance. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 28908, 28910, 28911, 28914, 
28915, 28927 


30293 SS ae Chemical vapor deposition. Vol. I. 
1964—1974 (a y with abstracts). ‘Report for 1664—1974, 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Jul 1976. 200p. NTIS (US Sales Only). 

Chemical vapor deposition of ceramics, metals, aud 

peed norm resented in this bibliography of Federally funded research. The 

— tions include optical coatings, semiconducting films, fiber 

barrier coatings, solar cell coatings, and protective films. The ph 
ical, mechanical, and chemical properties of these coatings are rd a 
covered as well as the chemistry and fabrication techniques for 
materials such as silicon, SiC, SiO*, Boron, GaAs, metal oxides, 
selenides, titanates, aluminum, and titanium. (This updated bibliogra- 
phy contains 195 abstracts, none of which are new entries to the 
previous edition.) (GRA) 


30294 (NTIS/PS—76/0522) deposition. Vol. II. 
1975—May 1976 (a bibliography with abstracts). Reprt for 1975— 
May 1976. Smith, M.F. (National Technical Information Service, 
tie Va. (USA)). Jul 1976. ne NTIS (US Sales Only). 
Supersedes NTIS/PS—75/47 
Federally- funded research + chemical v 


carbon, carbides, 
Applications of this process include optical coatings, 2 oes 
films, laser materials, solar cell coatin, 7 fabrica 
es reactor material fabrication. physical, mechanical and 

a pone of these coatings are covered. (This updated 
bibliograp y contains 86 abstracts, 72 of which are new entries to 
the quoviees edition.) See also NTIS/PS-76/0521, Chemical Vapor 
Deposition. Vol. 1. 1964-1974. (GRA) 


of La—Ni compounds. Oesterreicher, H.; Clin- 
San Diego, La Jolla). Mater. 


30295 

ton, J.; Bittner, H. (Univ. of California, 

Res. Bull; 11: No. 10, 1241. 1247(Oct 19 1976). 
Hydrides of various compounds in the La-Ni system were 


gas absorption at temperatures from 25 to 200°C and 
pressures from 5 50 to 100 atmospheres of Hz. The compositions of the 
resulting hydrides are: La7NisHai, LaNiHs.s, LaNicHs.s, LaNisHs, 
LagNi;Hio and LaNisHs.s. X-ray diffraction verified that LaNiHs.. 
and LaNisHs.5 are ternary compounds, while LaNieH,.s, LaNisHs 
and LagNi;Hio form in an amorphous state when hydrided at tem- 
peratures near 25°C. La;Nis forms primarily LaHs during hydrogen 
absorption. There were no indications of superconductivity or mag- 
netic order down to 1.8K in any of these materials. 


prepared by 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 29824 


30296 a Characterization of metallized alumi- 
J.C.; Chambers, W.F. (Sandia Labs., 
Den ue, N. SA)). Nov 1976. Contract E(29-1)-789. 29p. 


The = and microstructure of a metallize-brazed 
alumina ceramic were characterized in support of the objective of 
determining in-situ mechanical properties for analytical prediction of 
braze joint performance. The volume fractions of glassy phase, 
alumina, and pores, and the composition of the glassy phase were 
each determined as functions of position within the metallize pene- 
tration zone. The metallizing elements penetrate to a depth of about 
500 wm, and within this region the volume fraction of alumina 
remains constant at about 86 pct, while the fractions of glass and 
pore increase and decrease, respectively. Bulk samples having the 
measured compositions of the glassy phases were fabricated and 
subjected to the thermal excursions of the metallize-braze process. 
The crystalline produced during devitrification were identi- 
fied by x-ray Siftraction The furnace atmosphere was observed to 
affect the crystallization, but the effect within the bulk ceramic is 
discounted. Microstructural observations tend to support the glass 
migration theory of metallize adhesion. 


30297 Heat capacity of Al-doped V2O; alloys. Kuwamoto, H.; 
Dickerson, D.L.; Kerr, H.V.; Honig, J.M. (Purdue Univ., West 
Lafayette, IN). Mater. Res. Bull; 11: BNO. 10, 1301- 1306(Oct 1976). 

Heat capacities of single crystal (Al/sub x/V/sub 1-x/)2Os 
alloys in the composition range 0 less than x less than or equal to 
0.10 were measured in the temperature range 100 to 740°K. ‘Fach of 


MATERIALS 3109 

$3.50. 
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the compositions exhibited a sharp heat capacity maximum lying in 
the range 170 to 190°K. With increasing temperature, the transition 
temperature increases from 171°K (x = 0.0033) to 187°K for x = 
0.033 and then steadily decreases to 148°K for x = 0.10. The value 
of the enthalpy change (AH) increases from 570 cal./mole Al-V2Os 
for x = 0.0033 to 650 cal./mole Al-V2Os3 for x = 0.01 and then 
decreases steadily to 250 cal./mole Al-V2O3 for x = 0.10. These 
transitions have been correlated with the electrical (metal yields 
insulator) transformations occurring in these alloys. The 1 at. percent 
Al-doped V2Os alloys revealed an additional heat capacity anomaly 
extending over the range 325 to 370°K. This is identified with the 
anomalous electrical behavior in this temperature —_. The associ- 
ated AH value was found to be ng Bong cal./mole Al-V2Os3. Analysis 
of the calorimetric data reveals that the temperature-composition 
phase diagram for the Al-do; V203 system is similar to that 
constructed by McWhan and Remeika (Phys. Rev. B2, 3734, 1970) 
for the Cr-doped V2Os system. 


30298 Phase diagram for the binary system K2CrO,-CaCrQ,. 
Karnowsky, M.M.; Clark, R.P.; Biefeld, R.M. (Sandia Labs., Albu- 
querque, NM). J. Solid State Chem.; 19: No. 3, 281-285(Nov 1976). 
The phase diagram for the binary system K2CrO,—CaCrOQ, 
has been determined for CaCrO, concentrations up to 60 mole %, 
using the techniques of differential thermal analysis, X-ray diffrac- 
tion, and drop calorimetry. Essential features of the phase di 
are: the solid—solid phase transition for pure KeCrO, at 670°C, B- 
KeCrO, in equilibrium a-K2CrO,; a eutectoid reaction at 14 mole % 
CaCrQO, and 548°C, B-K2CrO, in equilibrium a-K2CrO, + K2CrO, . 
CaCrQ,; a peritectoid event at 50 mole % CaCrO, and 640°C, B- 
KeCrO, + CaCrO, in equilibrium K2CrO, . CaCrO,; and a eutectic 
reaction at 51 mole % CaCrO, and 678°C, L in equilibrium A- 
KeCrO, + CaCrO,. X-ray diffraction studies lead to the determina- 
tion of the unit cell dimensions for the K2CrO, . CaCrO, double salt, 
a C-centered monoclinic form with a9 = 7.615(6) A, bo = 22.797(15) 
A, Co = 9.777(9) A, B = 115.45(5)°. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 28904, 29519, 29523, 30296 


30299 (AD—902026) Ceramic nose cap and leading edges for 
high performance weapon Interim technical report 15 Jun 
1970—15 Dec 1971. Strauss, E.L. (Martin Marietta Aerospace, 
Denver, Colo. (USA)). Apr 1972. Contract F33615-70-C-1179. 290p. 
(MCR—72-18). NTIS (US Sales Only). 

Activities pursued in the Design, Analysis and Subscale Test 
Phase of the program entailed the development of the technolo; 
necessary to apply Diboride VIII (56% ZrB*, 14% SiC, 30% C, by 
volume) nose ye leading edge components to the first 46 in. of 
the Air Force FDL-SA Lifting y configuration. Design criteria 
for diboride ceramic components and metal attachment structures 
were defined and an aerodynamic analysis was performed to provide 
heating rate and flight pressure data for the FDL-5A. Property data 
for Diboride VIII composites were obtained through a literature 
survey and stress concentration effects and high temperature stress- 
strain behavior were determined experimentally for two Diboride 
VIII materials. Plasma arc tests were conducted to ascertain the 
thermal stability, heat transfer characteristics, and thermal stress 
resistance of diboride ceramics. Diboride design allowables were 
devel , based on Weibull’s theory of brittle fracture. Full-scale 
diboride nose, skirt, and leading edge components were designed to 
replace existing water-cooled — units on the Hypersonic Aero- 
space Test Structure (HATS). ( ) 


30300 Recent developments in high performance ceramics. Katz, 
R.N. (Army Materials and Mechanics Research Center, Watertown, 
MA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 32, 236-252(1976). 
From Annual meeting of APS; New York, New York, United 
States of America (USA) (2 Feb 1976). 
— 
ewly develo ceramic materials, fabrication 
and advances in brittle materials design capability are having a 
significant impact on our ability to utilize ceramics as substitute 
materials. Ceramic materials and their methods of fabrication are 
reviewed. The use of silicon nitride and silicon carbide ceramics in 
hot flow path components of gas turbines is considered. Emphasis is 
on the advantages of ceramics for this application, materials, and 
progress to date. Application of single and polycrystalline ceramics 
pA mp systems such as high energy lasers is reviewed. The 
iled characterization and manipulation of grain boundaries in 
ture structural and advanced optical areas of application. 


30301 Fatigue of vanadium—hydrogen alloys. Lee, K.S.; Stoloff, 
N.S. (Rensselaer Polytechnic Inst., Troy, NY). pp 404-409 of In 
Effect of hydrogen on behavior of materials. Thompson, A.W. (ed.). 
New York; Metallurgical Society of AIME (1976). 

_From Conference on effects of onan on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1975). 


ERA VOL. 2, NO. 12 


See CONF-750925—. 

The fatigue behavior of unalloyed V, a V-H solid solution, 
and alloys containing H in excess of the room temperature solubility 
limit was investigated. It was found that hydrogen contents near and 
above the room temperature solubility limit increase the high cycle 
fatigue life, but decrease low cycle life of polycrystalline vanadium. 
Changes in endurance limit with hydrides may be a uence of 
decreased cyclic strain hardening coefficient, n’. 132 ppM hydro 
in solution only a slightly beneficial effect on stress contro 
fatigue life and essentially no effect on low cycle fatigue life. 
pace vanadium exhibits profuse striations, while hydrides pro- 
duce cleavage cracks in fatigued samples. 


30302 Effect of a liquid sodium environment upon fatigue-crack 
growth in a pressure vessel steel. James, L.A. (Westinghouse Hanford 
Co., Richland, WA). Scr. Metall.; 10: No. 11, 1039-1042(Nov 1976). 
The effects of liquid Na on the fatigue-crack growth behavior 
of ASME SA-387D steel were investigated. The fatigue-crack 
tion rate of this material exposed to flowing Na at 427°C was 
found to be lower than that in air environment. It is thought that this 
is because of the much lower oxygen level in the liquid sodium. The 
results are consistent with observations on fatigue-crack growth of 
other alloys in sodium environments, vacuum, and inert gas environ- 
ments. GRD) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28279, 28902, 28904, 28906, 
28909, 30055, 30264, 30339 


30303 Oxygen potential of uranium—plutonium oxide as deter- 
mined by controlled-atmosphere thermogravimetry. Swanson, G.C. 
Albuquerque, NM; Univ. of New Mexico (1975). 141p. University 
Microfilms Order No. 76-22, 166. 
Thesis (Ph. D.). 
The oxygen potential of the atmosphere within a modified 
ial thermobalance was controlled by the ratio of HzO and 
He added to a He carrier gas. The H2O is added to the He as He and 
O, recombined at a Pt catalyst following production by H2O elec- 
trolysis and drying by a liquid nitrogen trap. Hydrogen is metered 
into the He either as or A high- 
temperature oxygen electrode was fabricated to —— 
oxygen potentials. Uranium oxide and plutonium oxide O/M refer- 
ence materials were prepared by in situ oxidation of high purity 
metals in the . A solid solution uranium-plutonium 
oxide O/M reference material was prepared by alloying the uranium 
and plutonium metals in an yttrium oxide crucible at 1200°C and 
oxidizing with moist He at 250°C. The individual and solid solution 
oxides were isothermally equilibrated with controlled oxygen poten- 
tials between 800 and 1300°C and the equilibrated O/M ratios 
calculated with corrections for impurities and buoyancy effects. 
Oxygen potential-O/M relations measured for the individual oxides 
compare well with literature values. When corrected for the weight 
gain of the yttrium oxide, the oxygen potential change for the solid 
solution oxide occurred at O/M = 2.000. The solid solution shows a 
much larger oxygen potential change at O/M = 2.000 than calculat- 
ed for the sum of uranium and plutonium oxide relati i 
The defect structure of the hypostoichiometric solid solution oxide 
to be fully ionized oxygen vacancies for the O/M range 
1.994 to 2.000. The high-temperature oxygen electrode uced a 
stable, but nontheoretical, emf when exposed to contro oxygen 
potentials, but the data was not applied to the O/M equilibration 
studies. Use of a reference oxygen potential of —100 kcal/mol to 
produce an O/M of 2.000 is confirmed by these results. (DLC) 


30304 Heats of immersion in the thorium oxide-water system at 
elevated temperatures. Holmes, H.F. (Oak Ridge National Lab., TN). 
J. Colloid Interface Sci.; 54: No. 3, 456-459(Mar 1976). 

The surface properties of ThO. were studied by heat of 
immersion calorimetry at 25 to 200°C. Results show that the integral 
heat of immersion of thorium oxide contains contributions which 
reflect considerable interaction with several layers of water adjacent 
to the oxide surface. It would be desirable to know the heat capacity 
changes which occur in the multilayer adsorption of water on an 
oxide surface. However, such data are not available and their acqui- 
sition would be an extremely difficult task. Structuring (a negative 
ACp) of several layers of water (by increased hydrogen bonding) 
adjacent to an oxide surface could explain an increase in the heat of 
immersion as the immersion temperature is increased. The more 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 28267, 28268, 28269, 28270, 
28275, 28298, 30046, 30050, 30255 


energetic, heterogeneous, 7 samples are expected to 
induce more order in the adjacent water layers i the less energet- ; 
ic samples. This interpretation is similar to that offered for the 
on dependence of the heat of solution of the alkali halides. 
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30305 (CONF-751194—, 

ics. Cutler, IB. (Univ. of Utah, t Lake City). 13 1975. 
From Proceedings on ceramics for energy icati 

lumbus, Ohio, United 3 States of America (USA) Nov tot. 

rkshop proceedings applica- 


In Wo: on ceramics for energy 


Both thermodynamic considerations and kinetic measure- 
ments are needed for solvi i i 


of ceram- 


P 
for more information. 


30306 (CONF-760689—, pp 225-243) evaluation 
methods for coal-conversion systems. W.A.; Stanton, G.C.; 
Reimann, K.J. (Argonne National Lab., IL). Aug 1976. 

From Symposium on nondestructive isting for 
Illinois, United States of America (USA) 

Nondestructive testing for pipe systems. Symposium 
papers related information. 

Coal-conversion processes require the and contain- 
ment of high- Ly oye = high-temperature, corrosive erosive gases 
and liq t often contain particulate loadings. These severe 
pooh. ll cause materials failures that reduce successful and 

-time operation of coal-conversion systems. The determination 
of the material and component response calls for proper nondestruc- 
tive examination methods, equipment, and = ues. Descriptions 
are presented of nondestructive devel orts in high-tem- 
perature, wall-thickness measurements for io-cita erosion studies, 
infrared i applications for studying thermal profiles of 

gasifier components, radiographic applications on 
refractory layered stacure 
w noise for valve leakage studies. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 28905, 28913, 29520, 29544, 
29545, 29586, 29769, 30285 


COMPOSITE MATERIALS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30321 


AFB, OH). AIP (Am. Inst. Phys.) 
; New York, New York, United 


30307 Some property 
Halpin, J.C. (Wright—Patterson 
Conf. Proc.; 3, 


From 
States of America (USA) Feb 1976 1976). 
See CONF-760207— 


Research devoted to upgrading the physical of 
polymeric materials through emphasis on the physics of macromole- 
cular solids is described. Aspects of materials utilization are consid- 
ered and recommended approaches to precise control of ultimate 
macromolecular chain extension, grain orientation, and phase struc- 
ture are discussed. (JRD) 


PHYSICAL PROPERTIES 


30308 Electrostrictive stress concentrations in an elastic dielec- 
tric containing two rigid spherical conductors. Warren, W.E. (Sandia 
0. Albuquerque, NM). J. Compos. Mater.; 10: No. 4, 297-313(Oct 
A linear uncoupled theory of electrostriction defined in the 
coordinate system is utilized to investigate stress concen- 
trations in an infinite elastic dielectric containing two rigid spherical 
electrically conducting inclusions. The elastic dielectric is assumed 
homogeneous and isotropic so that piezoelectric effects are not 
present. After a general development of the theory, the specific 
problem of the two conductors held at a constant electrical potential 
difference is considered in detail. Effects of the relative sphere 
conductors for this applied electrical potential are and 
presented graphically. 


POLYMERS AND PLASTICS 
REFER ALSO TO CITATION(S) 29323 


PREPARATION AND FABRICATION 
Radiation curable resistant 


Brack, K. (to Dennison Manufacturing Co.). US Patent 3,989,609. 2 
Nov 1976. Filed date 24 Sep 1973. 20p. 
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A lymer containing unsaturated hydrocarbon groups is 
mixed on a roller mill with one or more acrylic ester 
monomers and various additives to make a coating formulation of a 
desired viscosity. In general, low viscosity formulations are used for 
overprint varnishes, on paper per or foil, or with pigments, for certain 
types of printing inks. Higher viscosity formulations are used to 
apply thick films on panels, tiles, or other bodies. Thin films are 
cured to hardness by brief exposure to ultraviolet light. Thicker films 
require more energetic radiation such as plasma arc and electron 
beam radiation. The prepolymers particularly useful for making such 
radiation curable coatings are the reaction products of polyether 
co and bis- or polyisocyanates and hydroxy alkenes or acrylic 
or methacrylic) hydroxy esters, and, likewise, reactive polyamides 
modified with dicarboxy alkenes, their anhydrides or esters. A small 
amount of wax incorporated in the coating formulations results in 
ings. 10 claims. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30307 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 29427 


RADIATION EFFECTS 

REFER ALSO TO CITATION(S) 30309 
OTHER MATERIALS 

REFER ALSO TO CITATION(S) 28253 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 28252, 30293 


= Determination of tire drag by measuring the automobile 


tockeho, Brno, 


consumption. Bartos, J. (Vojen Akad A. Zapo 
Czech). ° a Kaut.; 12: No. 2, 38-42(1975). (In Czech with English 


The errors in the method of evaluating the tire drag by 
bilities of checking the influence of a number of factors by means of 
a digital computer calculation indicated. Attention is drawn, above 
ail, to the effect of variations in dynamic tire radius, vehicle mass, 
driving speed and engine tuning. 6 refs. 

30311 et energy use in materials supply. 
ag (Univ. of Chicago). AJP tim. th Inst. Phys.) Conf. Proc.; 
2, 103-122(1976). 


PS; New York, New York, United 
Sutesof America (USA) 2 eb 1976). 


Methods by which th the adaptation of materials supply systems 
to resource scarcity and ly energy scarcity can be aided by 
physical analyses are examined. Two kinds of analyses are consid- 
ered: thermodynamic, which is still limited in its capabilities but will 
become increasingly more helpful; and process energy analysis, 
which can be used to guide R and D, to study technological drift, 
and to assess potential measures for energy conservation. 


30312 (UCRL-Trans—11209) Beryllium-fluoride glass with ex- 
tremely low refractive index. Vogel, W. Jan 1977. Translation of 
West German Patent No. 1,086,866. 7p. Dep. NTIS $3.50. : 
Information is presented on fabrication of beryllium-fluoride 
suitable for optical purposes and characterized by extremely 
eialhee <p indices. Such can be fabricated by fusing a 
llium fluoride glass containing 30 to 50 mol 
oe BF and 15 to 30 mol percent KF with an additive of 5 to 
15 mol percent MgF2 and 5 to 25 mol percent AIF3. Glasses of this 
type have extremely low refractive indices compared with most 
known beryllium-fluoride glasses. Whereas the known fluoride glass- 
es have a minimum refractive index of approximately n/sub d/ = 
1.38, the n/sub d/ values of the beryllium-fluoride glasses of the 
invention are much lower or beyond the known range in the v/sub 
d//n/sub d/ diagram for optical glasses. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 30223 


—- Ab initio calculations of self-diffusion of hydrogen in titan- 
ium hydride. Bisson, C.L.; Wilson, W.D. (Sandia Labs., Livermore, 
CA). pp 416-427 of In Effect of hydrogen on behavior of materials. 


tions. 

materials are known and can be used to illustrate the complexities of 

ag limited data available underscore the need 
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ao A.W. (ed.). New York; Metallurgical Society of AIME 
1976). 

From Conference on effects of ne on behavior of 
materials; Moran, Wyoming, USA (7 Sep 1 

See CONF-750925— 

Using a model of titanium hydride calculated from first- 
principles, the migration energy of a single hydrogen atom along 
various paths and at several initial distances from a hydrogen vacan- 
cy is obtained. The lowest energy migration mechanism is found to 
be from a first-neighbor position along the [111] direction. The 
saddle point is found to lie between the planes of three Ti and three 
H atoms and to lead to an activation energy of 0.65 eV in the rigid 
| — 0.58 eV when the lattice can follow the motion of the 

le. The four lowest-lying energy levels of the periodic 
pe ‘or the rigid lattice are found to be in excellent agreement 
with neutron inelastic scattering data. Higher levels are predicted by 
ab initio calculations but are not seen experimentally. This is attribut- 
ed to an approximately 0.1 eV overestimation of the saddle point 
energy. Lattice relaxations are found to worsen the agreement with 
experiment for the low-lying states. 


30314 Unit cell of YTa;O.9, a new compound, and its isomor- 
phism with the corresponding rare earth tantalates. Rossell, H.J.; 
Scott, H.G. (Commonwealth Scientific and Industrial Research Or- 
fo” Melbourne). Mater. Res. Bull.; 11: No. 10, 1231-1236(Oct 


A new yttrium tantalate, YTa7O19, was prepared by the solid 
state reaction of yttrium oxide and tantalum toxide below 
1450°C. The unit cell is hexagonal (or trigonal) with lattice param- 
eters a = 6.2035 +- 2A and c = 19.865 +- 1A. A critical 
reappraisal of published data for the rare earth tantalates a 

reviously described as ‘onal, establishes that these are also 
Cmeen and isomorphous with the yttrium tantalate. 


30315 Diffusion of cesium through graphite. Chandra, D. 
(Brookhaven National Lab., Upton, N.Y. (USA)); Norman, J.H. 
(General Atomic Co., San Diego, Calif. (USA)). J. Nucl. Mater.; 62: 
No. 2-3, 293- 310(Nov. 1976). 

The diffusion of cesium in graphite has been recognized as a 
process which can be described by a conventional grain boundary 
diffusion model. The phenomenon of fast movement on the ‘grain’ 
surfaces and slow movement in the ‘grains’ has been demonstrated, 
and an attempt has been made to evaluate the governing transport 
coefficients. The grain boundary diffusion model has been extended 
to include an evaluation of a system for the permeation of a mem- 
brane and the coincidental loading up of this membrane. Universal 
solutions are seed for fluxes and loadings as a function of time, 
transport coefficients, and appropriate other properties, provided 
that certain assumptions are made. 


30316 Structure of Pr2(SQ,);.8H2O and 
Sherry, E.G. (Argonne National Lab., IL). J. Solid State Chem.; 19: 
No. 3, 271-279(Nov 1976). 

The structures of - 8H20 Lae(SOx)s . 9H2O 
have been redetermined. unit cell of Pra(SOx)s . 8H2O is 
monoclinic with a = 13. 6158) A,b = 83213) A.c= 18. 426(3) A, 
B = 102.8(3)°, Z = 4, space group, C‘s — Cc. A least-squares 
ne Ae a final R/sub f/ = 0.047. The previously reported 

Nd2(SO,)s . 8H2O (all the rare-earth sulfates octahy- 
papa are isomorphous) was incorrectly assigned to space group C*/ 
sub 2h/ — C2/c. This led to incorrect locations for the water 
molecules and an incorrect coordination number for the rare-earth 
ion of 9. In the present study, the coordination number of Pr is found 
to be 8. There are four sulfate and four water-oxygen atoms ar- 
ranged in the form of a distorted Archimedian antiprism about the 
Pr atom. Each Pr is bonded to one oxygen from each of four sulfate 
groups. Two sulfate groups are bonded to three Pr’s and the third 
sulfate group is bonded to two rare-earth atoms. Although hydrogen 
locations were not determined, there is evidence of hydrogen bond- 
ing between the SO,—Pr—SO, chains. Laz(SO,)s . 9H2O is hexagon- 
al with a = 11.009(2) A, c = 8.076(20) A, Z = 2, space group C?/ 
sub 6h/ — P63/m. A least-squares refinement gave a final R/sub f/ 
= 0.063. The La(2) is bonded to three oxygens from three sulfate 
oa and six a The second water molecule occupies 


PROPERTIES 


REFER ALSO TO CITATION(S) 28632, 29431, 29522, 29523, 
30070, 30299, 30833 


30317 (LBL—5172) Electrical conduction in metal—glass com- 
posite materials. a V.K. (California Univ., Berkeley (USA). 
Lawrence Berkeley 
Dep. NTIS $4.00. 

Thesis. 

The importance of the surface characteristics of the glass 
phase used in the development of conducting thick film systems has 


). Jun 1976. Contract W-7405-ENG-48. 35p. 
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been investigated. The system studied was the lead borosilicate glass- 
silver system. By surface activation of the glass particles, a conduct- 
ing thick film microstructure has been developed using a reduced 
amount of silver com; to commercial compositions. Thick films 
with resistivities of the order of 75 milliohms/square (m1/square) 
with a silver content 30 wt.% (w/o) have been obtained. This 
resistance is oo to the 50 milliohms/square obtained with 80 
wt.% Pt in Pt-Pd commercial systems. 


30318 (LBL—5752) Crack growth in glass subjected to 
trolled impacts. Snowden, W.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley = Nov 1976. Contract W-7405-ENG-48. 
285p. > NTIS $10.75 

Thesis. 

Crack growth in borosilicate glass plates subjected to con- 
trolled impacts was studied using high-speed streak photography. 
Target plates containing thermally-induced pre-cracks were impact- 
ed using a magnetic hammer system capable of providing impacts at 
known velocities and times. The maximum stress in the targets 
following impact increased approximately linearly with the velocity 
of the aluminum flyers. The duration of the stress waves generated 
on impact varied with the flyer thickness. The relation between 
stress pulse characteristics and crack growth was examined in an 
attempt to establish a criterion for fracture by stress waves. Critical 
impact velocities required for crack growth were determined for a 
range of experimental conditions. Corresponding stress histories at 
the crack front position in the target plates were calculated — 
finite-difference computer codes. Conditions for the onset of crac 

owth were found to be described by a least action law of the form 
integral [sigma?(t)/E](dt) = constant, consistent with recently pro- 
stress wave-crack interaction theories. A number of other 
eatures of crack growth in glass plates subjected to controlled 
impacts were examined following impacts at velocities higher than 
the various critical values. These features included the formation of 
crack growth increments; crack acceleration, deceleration, and 
arrest; and crack branching. For the transparent targets used, streak 
a proved to be an invaluable method for recording crack 
velocity histories. Measured crack velocities ranged from approxi- 
mately 400 m/sec to greater than 3000 m/sec. Crack branching at 
very high crack velocities was found to occur as a result of velocity- 
indu modification of the crack tip stress field in a manner 
compatible with the widely accepted view that branching depends 
primarily on the attainment of a critical energy release rate or stress 
intensity factor. 


Viswanathan, R.; Luo, H. (Univ. of California, San Diego, La Jolla). 
Contract ct AT(04-3)-34. Solid State Commun.; 9: 1733-1736(1971). 
The superconducting transition temperatures of both cubic 
and tetragonal phases of VsSi have been observed unambiguously 
for the first time, vA heat capacity measurements based on steady 
state calorimetry technique. They are separated by about 1°K. . 
pressed powder compacts of V3Si, another superconducting phase 
due torexidual stress found to occur with a transition temperature 
near 


30320 Conservation through the use of electronic materials and 
devices. Laudise, R.A. (Bell Labs., Murray Hill, NJ). AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 32, 253-271(1976). 

From Annual meeting of APS; New York, New York, United 
States of America (USA) (2 ‘Feb 1976). 

See CONF-760207—. 

Functional substitution, the use of a new material often exhib- 
iting a new physical phenomenon to perform a circuit function in a 
new way, has become one of our most powerful means of co i 
materials. The classic case: vacuum tube to transistor to integrated 
circuit to large scale integrated circuit is briefly reviewed with 
emphasis on the role of physics in critical materials problems which 
were solved and some of which are still outstanding. Optical com- 
munications using glass fiber transmission media is a more recent 
example of Pre Ba substitution. Here, systems requirements and 
materials trade offs interact in subtle ways which require tight 
coupling between systems designers, component designers and mate- 
rials scientists. The role of physicists and materials scientists in this 
interplay is discussed. Other examples of materials conservation, 
including metals, are described and the challenge of exploring new 
opportunities for functional substitution is emphasized. 


30321 Structural materials for cryogenic applications. Fickett, 
F.R. (National Bureau of Standards, Boulder, CO). pp 20-33 of In 
Proceedings of the sixth international cryogenic engineering — 
ence. Mendelssohn, K. Guildford, Eng.; Science 

Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

A general review of recent worldwide developments in the 
measurement of properties of materials used in structural applica- 
tions at cryogenic temperatures is given. New alloy data and ae 
methods, particularly relating to crack growth, are discussed. The 
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materials now ler consideration for various applications at low 
temperatures. Insulation materials and others which occasionally 
serve a structural purpose are also considered. An attempt is made to 
evaluate trends in these materials. Much of the literature in this field 
is contained in relatively obscure government — and corporate 
publications. A brief bibliography f is given as well as a guide to other 
sources of this literature. 


30322 Development of multi-layer insulations with thermal con- 
ductivities below 0.1 1».W/cm deg K. Scurlock, R.G.; Saull, B. (South- 
ampton Univ., Eng) pp 249-251 of In Proceedings of the — 


international cry: conference. Mendelssohn, K. 
576). Guildford. | Science and Technology Press Ltd. 
From 6. ICED meeting; Grenoble, France (11 May 1976). 
have shown ho significan 
perimental tests have wa it improve- 
ment in the performance of evacuated multi-layer insulations can be 
achieved by incorporating getter materials such as activated carbon 
in the spacer material. Using activated carbon-loaded glass micro- 
fiber paper and aluminium foil reflector, thermal conductivities 
down to 0.076 4» W/cm°K have been measured. The tests show that 
thermal conductivities below 0.1 4W/cm°K can be achieved with- 
out the need for elaborate vacuum bake-out procedures. 


30323 Method of accelerated temperature field in low tempera- 
ture investigations of multilayer insulation thermal conductivity. Bal- 

cerek, K. (Inst. of Low Temperature and Structure Research, Wro- 
claw); Sujak, B.; Mucha, J. pp 252-254 of In Proceedings of the sixth 
international cry ——— conference. Mendelssohn, K. 
570). Guildford, ~_ me Science and Technology Press Ltd. 


From 6. ICED meeting; Grenoble, France (11 May 1976). 
enabling the fast establishing of heat 
of stationary 
flow in the solid state thermal conductivity investigations is ——- 
ed, especially for the materials with extremely low thermal cond! 
tivity coefficient. By applying this method the time of the one 
ture distribution measurements in the — been 
shortened from about 20 to 40 hours to a few 
of the measurements is much greater. 


30324 Residual gas pressure 
insulation. Balcerek, K.; Rafalowicz, J. (Inst. of Low Temperature 
and Structure Research, htc ty pp 255-257 of In Proceedings of 
the sixth international cryogenic engineering conference. Mendels- 
Guildford, IPC Science and Technology Press 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

Heat transport is analyzed in the case of the one-dimensional 
nonlinear temperature distributions in multilayer insulations. T(x/sub 
i/) measurements for different heat flux flowing across the sample 
have been carried out. The analysis revealed that the nonlinear 


30325 Effect of floating insulation on free surface of 
liquids in open containers. Srinivasan, K. (Vikram Sarabhai Space 
Centre, Tanniten, India); Murthy, S.S.; Murthy, M.V.K. pp 258- 
262 of In Proceedings of the sixth i international cry — 
ing conference. K. (ed.). Guildford, Eng.; IPC 
and —y Press Ltd. (1976). 

France (11 May 1976). 


ICED meeting; 

See 760508 

The effect of using floating insulation beads to reduce evapo- 
ration rate of cryogenic liquids is studied. It is observed that there 
exists a critical value of insulation thickness below which there will 
be an increase in the evaporation rate. A method of determining this 
critical thickness is described. The anal approach comprises 
solution of the heat transfer equation for bead layer which has non- 
inear boundary conditions. results of experiments conducted 


Dependence of binder residues on 
heat treatment temperature. Wagner, P. (Los Alamos x he Lab., 


the thermal conductivity of carbon resi- 
treatment temperature has been investigated. Specially prepared 
graphites made with these two binders were used for the experi- 
ments. The thermal conductivity data were analyzed in terms of a 
two-component system and the binder residue thermal conductivity 
calculated. Both binder residues show an increase in thermal con- 
ductivity with increasing heat treatment temperature. 
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30327 Low temperature properties of mixed crystal 
KBr—KI. Nathan, B.D.; Lou, L.F.; Tait, R.H. (Cornell Univ., 
NY). Contract AT(11-1)-3151. Solid State Commun.; 19: 615- 


Ithaca, 


specific heat and thermal conducti 


have compositional Cee ear on a scale of order 1000 A. The 
properties, however, are well described by the Debye model 
and show no indication of glass-like thermal behavior. 


30328 Electrical conductivity of LnVO; compounds. Sakai, T. 
(Osaka Univ.); Adachi, G.; Shiokawa, J.; Shin-ike, T. Mater. Res. 
Bull; 11: No. 10, 1295-1299(Oct 1976). 

Rare-earth vanadites LnVO; (Ln = La-Lu and Y) were 
prepared. 


unds have a perovskite-type structure with 

lectrical conductivity of each LnVOs has been 

in vacuum below room temperature. Results show that all 

rare-earth vanadites are extrinsic, np type type semiconductors having an 

activation energy of about 0.1 eV. Resistivity increases along the 

thanide series from LaVO; to GdVOs with quasi-constant values 

ee These results are discussed in 

terms of Goodenough’s localized electron model. 

CORROSION, EROSION, AND DEGRADATION 


REFER ALSO TO CITATION(S) 29775 


CHEMISTRY 


REFER ALSO TO CITATION(S) 30205, 31318 
(AERE-PR/ACD—14) AERE Harwell Applied Chemis- 
unclassified and 


1976. 24p. NTIS (us Sales Only). 
istry Group, Actinide Analysis Group, A 
Group, Nuclear Fuels Grow 


lied Electrochemistry 
, Solid State i Group, Separa- 


unclassified pub! 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 28317, 28708, 30703, 30803, 31102 
94-95) X-ray spectrometric deter- 
mination of thorium in other biological materials. Larsen, 
R.P.; Urnezis, P.W. 1976. 
In Radiological and Environmental Research Division annual 
ray spectrometric been developed for the 
-ray or 


limit of detection at the 95% confidence level is 20 ng. This 
corresponds to a concentration of 2 ppb in a 10-g sample of bone ash. 


30331 (PB—254228) — analytical methods for Set M. 
(Stanford Research Inst., Menlo Park, Calif. = Apr 1976. 
Contract PHS CD0-99-74-45. 65p. NTIS (US Sales Only). 

See also PB—250159. 

Industrial Hygiene sam; and analytical monitoring meth- 
ods validated under the joint NIOSH/OSHA Standards Completion 

for Set M are contained herein. Monitoring methods for 

the following compounds are included: Copper (mists and dusts), 2- 
hexanone, Molybdenum (soluble compounds), Phosphoric acid, 
Phthalic anhydride, Platinum (soluble salts as Pt), Rhodium (metal 
Rhodium (soluble salts), Zirconium compounds as 
Zr. (GRA 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


30332 (BNL—21646) Total body sodium and chlorine in normal 
S.H.; Vaswani, A.; Zanzi, I.; Roginsky, M.; Aloia, J . (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. 2p. Dep. NTIS $3.50. 


CHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 28707, 28728, 30782, 30948, 
30957, 30958, 30988, 30989, 30990, 30991, 30993, 30994, 30995, 30996 


30333 (CONF-751027—, pp 528-535) Digitally controlled select- 
ed ion monitor (DSIM). Silverman, R.W.; Jenden, D.J. (Univ. of 
California, Los Angeles). 1975. 


temperature distributions observed in the investigated sample were 
caused by the thermal conductivity temperature dependences. It 
results from the pressure dependence on temperature curves of the 
residual gases (taking x/sub i/ as a parameter) that the sample is 
homogeneous with regard to the material. 


3114 ERDA ENERGY RESEARCH ABSTRACTS 


From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
stable isotopes. 

A digitally controlled selected ion monitoring system was 
developed for use with a gas chromatograph-quadrupole mass spec- 
trometer system. The device programs the mass filter electronics to 
focus sequentially from one to eight preselected mass peaks any- 
where within the range of the mass spectrometer. The system is 
driven by a clock operating with a period of 50 ms. The clock output 
is counted by a three-bit binary counter which provides the channel 
address to a random access memory (RAM), analog demultiplexer, 
and "mass defect’ multiplexer. The mass numbers of the ions that 
the experimenter wishes to monitor are stored as three-digit, binary 
coded decimal numbers in the RAM and addressed sequentially by 
the binary counter. When addressed, a three-digit number is convert- 
ed to an analog voltage by a high resolution digital-to-analog con- 
verter. The “mass defect” multiplexer sums an adjustable correction 
voltage corresponding to 0.0 to 1.0 Daltons with the digital-to- 
analog converter output. This sum controls the ion focus of the 
quadrupole mass filter. The ion current signal returned from the 
mass spectrometer detector is demultiplexed to one of eight trace- 
and-store circuits after a delay of 10 ms to allow for settling. Four of 
the signals pass through adjustable gain stages and multi-stage filters 
with two selectable — characteristics, one for use with packed 
columns and the other for capillary columns. After the addition of an 
adjustable bucking potential, the signals are displayed on a four-pen 
potentiometric recorder. 


30334 (CONF-751027—, pp 547-554) Field ionization mass spec- 
trometry (FIMS) applied to tracer studies and isotope dilution analy- 
sis. Anbar, M.; Heck, H.d’A.; McReynolds, J.H.; St. John, G.A. 
(Stanford Research Inst., Menlo Park, CA). 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
stable isotopes. 

The nonfragmenting nature of field ionization mass spectrom- 
etry makes it a preferred technique for the isotopic analysis of 
multilabeled organic compounds. The possibility of field ionization 
of nonvolatile thermolabile materials significantly extends the poten- 
tial uses of this technique beyond those of conventional ionization 
methods. Multilabeled tracers may be studied in biological systems 
with a sensitivity comparable to that of radioactive tracers. Isotope 
dilution analysis may be performed reliably by this technique down 
to picogram levels. These techniques will be illustrated by a number 
of current studies using multilabeled metaboiiies and drugs. The 
scope and limitations of the methodology are discussed. 


30335 (DP—1442) Potentiometric determination of sulfate with 
EDTA and the ve electrode. Baumann, E.W. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Nov 1976. Contract E(07-2)-1. 12p. Dep. NTIS $3.50. 

Sulfate was indirectly determined by precipitating sulfate as 
BaSO, and then dissolving BaSO, in excess ammoniacal EDTA. The 
excess EDTA was titrated potentiometrically with La**. A cupric- 
selective electrode was used to detect the end point. About 10-°M 
SO,?” was determined in 3M HCI solutions of metal oxides with a 
relative standard deviation of 3.5 percent and a bias of +4 percent. 


Analysis of water extracts of crude petroleum by gel 

chroma' y. Larson, R.A.; Weston, J.C. orn 
of Natural Sciences of Philadelphia, Avondale, PA). Bull. Environ. 
Contam. Toxicol.; 16: No. 1, 44-52(Jul 1976). 

A novel procedure using Sephadex LH-20 gel for analysis of 
water extracts of crude oils is reported. Water extracts of four crude 
oils obtained from Sun Oil Company, designated by the company as 
Nigerian, Iranian, Mirando (Venezualan) and Solvent Mix (Texas) 
crudes are used. Early fractions contain straight-chain aliphatic 
hydrocarbons, as predicted from the properties of LH-20. A c - 
teristic gas chromatographic pattern of repeating n-alkane isomers 
ranging up to Cy is observed. y Mirando extract showed a 
different pattern containing only two strong peaks at retention times 
characteristic of C'? and C™ n-alkanes. Patterns of samples from the 
aromatic and phenolic regions were much more complex. (JTE) 


30337 Atomic and optical emission analysis of NASN 
: particulate samples for lead. Scott, D.R.; Hemphill, 
D.C.; Holboke, L.E.; Long, S.J.; Loseke, W.A.; Pranger, L.J.; 
Thompson, R.J. (Environmental Protection Agency, Research 

NC). Environ. Sci. Technol.; 10: No. 9, 877-880(Sep 1976). 

Lead analyses were performed on 945 quarterly composited 
_—— samples collected in 1970 by the National Air Surveil- 
lance Network by atcmic absorption and spark excited optical 
emission spectroscopy. Duplicate analyses by atomic absorption 
(283.3-nm line) of 203 samples gave a pooled precision of 3.4 
percent, RSD, with a detection limit of 0.50 ug/ml (0.10 pg/m*). 
Duplicate optical emission (220.4-nm line) analyses of 800 samples 
gave a pooled precision of 11 percent, RSD, with a 9.6-ug/ml (0.15 
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pe/m") detection limit. Spike recovery data were 93 +- 9 percent 
‘or atomic absorption and 102 +- 8 percent for optical emission data. 
Analysis of different portions of the same filters gave no significant 
difference by either method. The lead blank value for glass fiber 
filters was approximately 1 pg/in.2. For 795 samples run by both 
methods, the most frequently occurring difference in concentration 
was 8 percent which was statistically significant at the 99 percent 
confidence level. The emission data were higher than the atomic 
absorption data. No evidence was found for interferences on the 
283.3-nm atomic absorption line. Times required for sample prepara- 
tion and analysis were 1.2 to 1.4 man-hours per sample. 


30338 Minimization of a sodium dithionite-derived interference 
in nitrate reductase-methyl viologen reactions. Senn, D.R. (Univ. of 
Georgia, Athens); Carr, P.W.; Klatt, L.N. Anal. Biochem.; 75: No. 2, 
464-471(Oct 1976). 

The use of sodium dithionite as the reducing agent to produce 
the radical cation of methyl viologen cofactor for the nitrate reduc- 
tase-catalyzed reduction of nitrate to nitrite causes a negative inter- 
ference in the diazonium salt azo dye determination of nitrite. The 
interference results from bisulfite, a reaction product of dithionite, 
reacting with the diazonium salt formed from nitrite and sulfanil- 
amide. Addition of formaldehyde before the diazotization reaction 
masks this interference but at low acidity introduces a nonlinearity in 
the nitrite calibration curve. This nonlinearity is due to a as 
reaction of formaldehyde with sulfanilamide to yield a Schiff base 
and can be eliminated by increasing the HCI content of the sulfanil- 
amide reagent. 


30339 Process for the determination of the oxide content of a 
molten salt charge. Keller, R.; Frei, O. (to Swiss Aluminium Ltd.). 
US Patent 3,997,295. 14 Dec 1976. Priority date 13 Nov 1973, 
Switzerland. 6p. 

A process is described for determining the oxide content of a 
molten salt charge, in particular the aluminum oxide content of 
cryolite-based melts. The rate of dissolution of a test pee of a 
material which can dissolve in the melt is determined. 14 claims, 7 


30340 (MLM—2396(TR)) Coulometric determination of the 
water content in urani jum oxide and in uranium oxide. 
Bartscher, W.J. (Commission of the European Communities, Luxem- 
— 18 Jan 1977. Translation of German report. 17p. Dep. NTIS 


A sample is heated to 700°C, and water vapor is entrained by 
a nitrogen current into a cell containing phosphorous pentoxide. The 
phosphoric acid formed in the cell is electrolyzed, and the electrical 
current necessary for electrolysis is measured. The water content 
can be calculated from the current consumed. Results of determina- 
tions by this method are presented, and the calibration of the 
instrument and the method is described. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 28907, 29033, 30381, 30388, 
30404, 30684, 30837 


30341 (ANL—76-88(Pt.2), pp 90-93) Progress report on the 
development of the fission track method for the determination of 
plutonium in materials. Larsen, R.P.; Oldham, R.D. 1976. 

In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 

In the development of the fission track method for the deter- 
mination of plutonium, work has been concentrated on the problem 
of ——- the amount of uranium associated with the plutonium at 
the time of neutron irradiation. A value of 1.0 +- 0.5 fg plutonium 
equivalent for the uranium blank has been obtained, so the lower 
limit for the amount of plutonium that can be determined in a sample 
is about 5 fg (0.3 fCi). 


30342 (CONF-751027—, 421-423) Statistical considerations 
in the treatment of isotope dilution data. Schoeller, D.A. 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 
stable 
inear regression analysis is a statistical technique commonly 
employed in the reduction of isotope dilution salibretine data. How- 
ever, it is often forgotten that there are four my pen that 
underlie regression analysis. These assumptions concern relation- 
ship of the two variables and are frequently violated, resulting in 
misleading or erroneous calibrations. y when appropriate data 
reduction technique and the proper regression model are selected in 
order to avoid violation of assumptions can a reproducible and 
accurate calibration be obtained. 
30343 (CONF-751027—, pp 524-527) Stable isotope ratio mea- 
surements: improved quantitation by selected ion recording in conjunc- 
tion with voltage sweeping. Gruenke, L.D.; Craig, J.C. (Univ. of 
California, San Francisco). 1975. 
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2. international on stable isotopes; Oak 
Brook, lines, USA (20 Oct 1975). 
ary In Proceedings of the second international conference on 
iso’ 


topes. 
A versatile method has been developed for the accurate (+-1 
percent) determination of stable isotope enrichment, without the 
need for a computer. The required accuracy is achieved by a 60 Hz. 
ac sine wave sweep voltage i 


rption coefficients using 
Na* and H* resins and the effects of Co concentrations on these 
coefficients are reported. As a result of these measurements Na* 
resin is used in the Absorption coefficients obtained in the 
sampler for **Mn, , and are given. 


30345 Radiochemical determination of lead-210 in uranium ores 
and air dusts. Sill, C.W.; Willis, C.P. (Energy Research and Devel- 
_ Administration, Idaho Falls, ID). Anal. Chem.; 49: No. 2, 
1977). 
ee procedure is described by which cellulose, glass 
dissolved completely without loss of lead by either volatilization or 
spontaneous reduction to metal that occurs with dry and/or 
treatment in platinum containers. The solution of bismuth-210 used 
to calibrate the 8 counter is prepared by chemical separation from a 
uct of hi activity one p y neutron 
activation of stable uth. After from the samples by 
conventional chemical procedures, the bismuth-210 is precipitated 
on barium sulfate for B counting which is — convenient and gives 
a ae uniform and reproducil than is obtained by most 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 28477, 28707, 28707, 28884, 


28885, 28907, 30366, 30367, 30368, 30369, 30795, 30796, 30797, 
30798, 30801, 30923, 30924, 30968 


(AD-A—026181) Detection of —- sulfates and mag- 


tation, Vicksburg, Miss. Jun 1976. 2p. (WES. 
may NTIS (US Sales Only). 

jure was to detect rapidly by 
x-ray oxide 


the presence and amount of 
(periclase) or calcium sulfate (anhydrite) in fly ash. oh 
was found to be capable of « these constituents in amounts as 
low as 0.25 percent by weight. Samples of material collected at six 
sone Ree = each of three flue gas desulfurization processes 

all were found to contain calcium sulfate and 


30347 Atomic absorption spectroscopy. S.H. 
Shell, Hamburg). Erdoel Kohle, Erdgas, Petrochem. Brennst. 
28: No. 5, 232-237(May 1975). (In German). 

In order to demonstrate the effectiveness of the flameless 
atomic absorption spectroscopy (AAS) and to diferentae this tech 
nique from the AAS with the limits of each technique in 
detecting metallic and trace elements in leum analysis were 
compared. With the aid of selected examp! 
one or several elements by each of the AAS techniques were 
contrasted. From the multitude of petroleum products, the main 
ond eae lubricants and feedstocks were selected 


purpose. The data for choosing the um technique in a 
specific case is presented in tabular form. c= 


30348 Photoelectron spectrometry: with atoms. 
Krause, M.O. ~ Ridge National Lab., TN). pp 133-163 of In 

and other probes interactions. 
Wuilleumier, F.J. (ed.). New York: Plenum Publishing Corp. (1976). 


the determinations of 
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The techniques of photoelectron spectrometry are 

briefly and its capacity and potential to delineate the = 
structure and dynamics of atoms are outlined. Experimental results, 
particularly results of those photoelectron spectrometric experiments 
that give evidence of many electron interactions in atoms, are 
discussed. Experiments that are especially instructive or promising 
for future work in the area of electron-electron correlation effects 
are emphasized. (BLM) 
30349 Spectroscopic flame temperature measurements and their 
physical significance. IV. Im: the transition probability 
factor. Reif, I.; Fassel, V.A.; Kniseley, R.N. (Ames Lab., IA). 
Spectrochim. Acta, Part B; 31: 377- -385(1976). 

A comparison of flame temperatures measured by the well- 
known spectroscopic “slope” method for Fe thermometric species 
residing in an isothermal, optically-thin environment shows that a 
range of 150°K is obtained when several different sets of recom- 
mended transition probabilities are used for the determinations. A 
similar lack of self-consistency is also shown by the temperatures 
obtained from two groups of Fe lines when the same set of transition 
geen is employed. These uncertainties have not been general- 

recognized. 


(LA-tr—77-3) Study and identification of 
recovered from archeological samples. Birshtein, V.Ya.; Tulchi 
V.M. Translated from Khim. Prir. Soedin.; No. 1, 15-19(1976). a 


Dep. NTIS $3.50. 

unds were recovered from archeo- 
i ne @ of Central Asian paintings dating from 
the II-XIX centuries). Comparison of these infrared spectra with the 
spectra of plant resins demonstrates that some samples contain 
——— which have remained intact for 1 years. In 
certain instances, working with the infrared spectra and composition 
of the extracted a cherry or apricot resins could be 

tentatively iden as components of the painting samples. 


30351 Method and apparatus for detecting and 


measuring trace 
impurities in flowing gases. Taylor, G.W.; Dowdy, E.J. (to Energy 
Research and Development Administration). US Patent Application 


659,439. 19 Feb 1976. 9p. 

Trace impurities in flowing may be detected and mea- 
sured by a dynamic atomic molecular emission spectrograph utiliz- 
ing as its energy source the energy transfer reactions of metastable 

atomic or molecular, with the impurities in the flowing gas. 
Impurity levels are determined es by the measurement of 
line and/or band intensity as a of concentration employing 


emission spectroscopic techniques. 


30352 fast analyzer of rotary cuvette type. Thacker, 
L.H. (to Energy Research and Development Administration). US 
Patent 3,982,838. 28 Sep 1976. Filed date 12 Mar 1974. 6p. 

PAT-APPL-450,521. 

A compact fast analyzer of the rotary cuvette type is pro- 
vided for simultaneously determining concentrations in a multiplicity 
of discrete samples using either absorbance or fluorescence measure- 
ment techniques. A rigid, generally rectangular frame defines optical 
passageways for the absorbance and fluorescence measurement sys- 

tems. The frame also serves as a mounting structure for various 
optical components as well as for the cuvette rotor mount and drive 
— A single a source and photodetector are used in 

both absorbance and fluorescence measurements. Rotor removal 
insertion are facilitated by a swing-out drive motor and rotor mount. 
5 claims, 1 figure. 


30353 Electron microprobe analysis of niobium-based supercon- 
ducting materials. Pande, C.S.; Caton, R.; Moehlecke, S. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). J. Mater. Sci.; 11: No. 12, 
2338-2340(Dec 1976). 

The results of investigations to ascertain the accuracy of 
electron probe composition measurements in four enparonasueiag 
materials when the standards used are pure elements are descrii 
Agreement between calculated and nominal valves with the comput- 
er corrected microprobe valves (within 1-2% for Nb) justifies the 
use of elemental standards. 


30354 Analysis of the visible absorption spectrum of chlorophyll 
a@ monomer, dimer, and oligomers in solution. Shipman, L.L.; Cotton, 
T.M.; Norris, J.R. (Argonne National Lab., IL). J. Am. Chem. Soc.; 
98: No. 25, 8222-8230(8 Dec 1976). 

The visible absorption spectra of chlorophyll a monomer, 
dimer, and oligomers in solution have been analyzed with respect to 
peak positions, extinction coefficients, oscillator stren, and 
dipole strengths. Exciton theory has been used to relate features in 
the dimer and oligomer spectra to features in the monomer spec- 
trum. Conversion from penta- to hexacoordination at 
red shifts the Q/sub x/ transition so that Q/sub x/(0,0) a 
between Q/sub y/(0,0) and Q/sub y/(0,1). The relative bulk er 
environmental shifts of the Q/sub y/ transition in carbon tetrachlo- 
ride and n-octane have been computed. Because chlorophyll a 


displayed in real time on an oscilloscope, accurate focus conditions 
can be continuously monitored. The sweep range can be narrowed 
to exclude unwanted background ion current at the same nominal 
but different exact mass. A sample-and-hold circuit permits indepen- 
dent gain control of the data from separate A.V.A. channels so that 
even very small ion current ratios can be measured with high 
precision. The selected ion —a sweep system pos- 
sesses the full analytical precision obtainable from computerized 
systems, and has been applied to a variety of biomedical and clinical 
problems. 

30344 Field sampling unit that uses an ion-exchange resin to 
concentrate radioactive ions in river water. Luetzelschwab, J.W. 
(Dickinson Coll., Carlisle, Pa. (USA). Dept. of Physics and Astron- 
omy). Health Phys.; 31: No. 4, er py 1976). 

Design details are given of a field sampling unit which uses 
cation _ resins to concentrate 7 radioactive ions in 
1 DU O Contained Cali Le. COMSULUCHIIS COUIC 
undesirable in material being added to portland-cement concrete if 
present in significant amounts. (GRA) 
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oligomers have absorption spectra strikingly similar to antenna chlo- 
rophyll in green plants, oligomeric chlorophyll a is proposed as a 
model for antenna chlorophyll. 


30355 Molecular Rydberg transitions. III. A linear combination 
of Rydberg orbitals (LCRO) model for the two-chromophoric system 
2,2,4,4-tetramethylcyclobutane-1,3-dione (TMCBD). Brint, P.; Wittel, 
K.; Hochmann, P.; Felps, W.S.; McGlynn, S.P. (Louisiana State 
Univ., Baton Rouge). J. Am. Chem. Soc.; 98: No. 25, 7980-7989(8 
Dec 1976). 

The Rydberg KY oe s of acetone and 2,2,4,4- 
tetramethylcyclobutane-1,3-dione CBD) have been obtained and 
analyzed. TMCBD is treated as a composite of two acetone mole- 
cules and its Rydberg spectrum is analyzed by —— with that 
of acetone. In order to retain the categorization of molecular Ryd- 
berg levels as s,p,d,... (or, equivalently, to retain the assignment 
power of empirical quantum defect ranges), we are forced to devel- 
op a linear combination of Rydberg orbitals (LCRO) model. The 
LCRO model leads to a facile analysis of the TMCBD 0 
whereas a one-center model, in which the Rydberg orbital is posi- 
tioned on the inversion center of TMCBD, does not. The implica- 
tions of the LCRO model with respect to Rydberg intensities, 

recursor orthogonality requirements, charge delocalization in Ryd- 
'g states, the completeness or incompleteness of Rydberg series, 
and the empirical content of the s,p,d,...labeling are discussed briefly. 


30356 Analysis of cigarette smoke by Fourier transform infrared 
spectrometry. Maddox, W.L. (Oak Ridge National Lab., TN); Ma- 
mantov, G. Anal. Chem.; 49: No. 2, 331-336(Feb 1977). 
The application of Fourier transform infrared 
(FT-IR) to the quantitative determination of several components in 
the gas phase of whole, dilute tobacco smoke was demonstrated. The 
18-cm absorption cell was part of a cigarette smoking system similar 
to the intermittent inhalation exposure devices used in smoking and 
health research with rodents. Concentrations were measured for 
carbon monoxide, carbon dioxide, methane, ethylene, and methanol 
in 7 to 22% smoke. ——— of a measurement in 22% smoke 
ranged from 3% for m dioxide to 34% for ethylene. Absor- 
measured for isoprene and hydrogen cyanide followed ex- 
pected concentrations in different cigarette smokes. It was shown 
that the concentrations of these components remain constant during 
a 30-s hold-up following each puff on the cigarettes. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 28919, 28937, 30345, 30776, 
30785, 30789, 30843, 30882 


30357 Inexpensive automated recycle radiogas chromatograph. 
Lambrecht, R.M.; Withnell, R.; Wolf, A.P. (Brookhaven National 
Lab., Upton, NY). Chem. Instrum.; 7: No. 3, 157-170(1976). 

e construction of an inexpensive multi-timer for the auto- 
mation of recycle operations of a radiogas chromatograph is de- 
scribed. Thin windows of mylar, aluminum, hyvar, titanium and 
nickel, were tested in flow proportional counters, and the effici 
characteristics for counting radio-GC effluents were danuiael. 


30358 Matrix of algae, method of fabrication of the matrix, and 
method of uranium extraction from seawater by means of this matrix. 
Heide, E.A.; Paschke, M.; Wagener, K.; Wald, M. (to Kernfors- 
chungsanlage Juelich G.m.b.H.). German(FRG) Patent 2,441,479/B/ 
. 28 Aug 1975. 2p. (In German). 

For uranium extraction from seawater, it is suggested to 
cultivate uranium-resistant algae - ially green algae - and to 
make seawater flow through a filter cage containing the algae which 
is perme:ble to seawater, but not to the algae (cell dimensions 
between 50 and 100 pm), preferably in counter-flow. This method 
requires neither large chemicals nor energy expense. Uranium-resis- 
tant algae are produced by adding green algae to a seawater solution 
of high uranium concentration (about 25 mg/1); the following pro- 
cess step is an X-ray irradiation. The remaining algae are sown on 
uranium-containing culture medium, then further cultivated in a 
culture solution up to mass culture. The later separation of uranium 
from the matrix is done by known methods. 


30359 Utilization of refrigeration available from regasification of 
LNG for the desalination of water. Cravalho, E.G. (Massachusetts 
Inst. of Tech., Cambridge); McGrath, J.J.; Toscano, W.M. pp 215- 
218 of In Proceedings of the sixth international cryogenic engineer- 
ing conference. Mendelssohn, K. (ed.). Guildford, Eng.; IPC Science 
and Technology Press Ltd. (1976). 
From 6. ICED meeting; Grenoble, France (11 May 1976). 
‘ 
net zero work system for the recov of refrigeration 
available from LNG during regasification is po Mol The s 
consists of a heat engine operating between an LNG heat exchanger 
in which regasification takes place and a seawater heat exchanger in 
which seawater is cooled to 246°K. A portion of the work output 
from the heat engine is used to drive a heat pump operating between 


ERA VOL. 2, NO. 12 


the atmosphere and another seawater heat exchanger in which a 
second seawater stream is cooled to 246°K. The remaining portion 
of the heat engine work is used to te fresh water from the ice- 
brine - Peak fresh water output is approximately 6.7 kg water/ 
kg LNG. 


30360 Interaction of sulfur dioxide with the metallic constituents 
of ferromanganese nodules. Zeitlin, H. (Univ. of Hawaii, Honolulu); 
Lee, J.H.; Pong, T.; Fernando, Q. Atmos. Environ.; 10: No. 8, 681- 
682(1976). 

Pacific Ocean ferromanganese nodules were collected from 
the Baja California Sea Resort Province at a depth of 4350 meters. 
— of the economically important metals Fe and Rn was 
achieved by controlling conditions of sulfation and extraction. Nod- 
ules containing approximately 20 percent Fe and 20 percent of Rn on 
a dry weight basis were saturated with a slow stream of He gas 
containing 2-3 percent v/v SO2. The SO2 was completely removed 
from the gaseous mixture by the formation of Rn SQ,. The nodules 
which were saturated with SO. were leached with water; the 
aqueous extracts were analyzed by absorption spectroscopy. About 
equal quantities of Co and Ni (1.5 mg/3.5 g of nodules) were found 
together with much larger amounts of Mn (100 mg/3.5 g of nod- 
ules). No iron and only traces of copper were detected in the 
aqueous extracts. (RAF) 


30361 Elution electrophoresis. Scott, C.D. (to Energy Research 
and Development Administration). US Patent 3,969,218. 13 Jul 1976. 
Filed date 11 Feb 1975. 6p. 

PAT-APPL-548,941. 

Colloids and macromolecules are separated by simultaneously 
carrying out elution and electrophoretic separation processes. 


30362 Method to neutralize nitric oxides in flue gases. Akimoto, 
Hidetoshi; Kaji, Ryuichi; Kikuchi, Hideo; Hishinuma, Yukio; 
Arkawa, Yoshijiro. (to Hitachi Ltd.). German(FRG) Patent 
2,603,910/A/. 19 Aug 1976. 33p. (In German). 
RG) figs; 2 tabs. Available from Dt. Patentamt, Muenchen 
The device is based upon a catalytic reduction method with 
ammonia to eliminate the nitric oxides NOsub(x) from flue gases. In 
comparison with other catalytic methods already known this method 
has the advantage of higher efficiency and profitability. The most 
important point was to decrease the reduction temperature (usually 
about 250-400°C) down to approximately 100-150°C and to find a 
catalyst which is profitable in use and easy to produce. The method 
is marked by the addition of ammonia to the flue gas containing 
nitric oxides which is then lead via a catalyst containing 
or copper(IDhalide (bromide, chloride). Silicate gel, aluminium 
oxide, activated carbon etc. can be used as porous carrier materials. 
The addition of other joints to the haline to increase the 
catalytic effect is also a part of the patent claim. 


30363 Water softening process. Sheppard, J.D.; Thomas, D.G. 
(to Energy Research and Development Administration). US Patent 
3,976,569. 24 Aug 1976. Filed date 25 Feb 1975. 6p. 

PAT-APPL-553,048. 

This invention involves an improved process for softening 
hard water which comprises selectively precipitating CaCO; to form 
a thin layer thereof, increasing the pH of said water to precipitate 
magnesium as magnesium hydroxide and then filtering the resultant 
slurry through said layer. The CaCOs layer serves as a thin perme- 
able layer which has particularly useful application in cross-flow 
filtration applications. 4 claims, 1 % 

30364 of boric acid from ion 
C.W. (to Energy Research and Development ini 
Patent 3,983,220. 28 Sep 1976. Filed date 7 Nov 1974. 6p. 

PAT-APPL-521,984. 

The recovery of boric acid from an anion exchange resin is 
improved by eluting the boric acid with an aqueous solution of 
ammonium bicarbonate. The boric acid can be readily purified and 
concentrated by distilling off the water and ammonium Ceadenne. 
This process is especially useful for the recovery of boric acid 
containing a high percentage of '*°B which may be found in some 
nuclear reactor coolant solutions. 10 claims. 


Pollock, 
). US 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 29005, 29091, 29515, 29699, 
30327, 30394, 30398, 30401, 30415, 30417, 30422, 3042. 


30365 (AD-A—027201) Reaction rate data. Number 55. (Gener- 
al Electric Co., Santa Barbara, Calif. (USA)). Mar 1976. Contract 
DNAO001-75-C-0023. 17p. NTIS (US Sales Only). 

also report dated Sep 1975, AD-A—019095. 
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Summaries of research on atmospheric chemistry mah om 
are Reaction kinetics, molecular 

processes, and thermochemistry related to upper are 
included. (GRA) 


30366 (COO—2326-17) Lines in the LiH (2985— 
5158 A). Li, K.C. (lowa Univ., lowa City (USA). "Dept. of Chemis: 
try). 1976. Contract EY-76-S-02-2326. a $5 

The emission. spectra of the bands of *LiH 
were one in L 2985 - 5158 5 region with a 3.4 meter 
Ebert Spectrograph of theoretical resolution of about 0.07 cm™* 

-purity *LiH crystals were obtained from Oak Ridge National 

ratory. The atomic percent of *Li in *LiH was 95.58 percent. 
The discharge source was a demountable stainless steel hollow 
cathode lamp. The lithium hydride crystals were packed into the 
cathode. Pressure in the discharge tube was about 10 to 20 torr of 
He. The disharge was run at about 600 volts and 1.25 to 1.75 
amperes. Acceptable spectra were obtained with exposure time of 6 
hours. A Westinghouse iron hollow cathode was used to produce 
the iron spectrum for calibration. The plates were meas’ on the 
Gaertner photoplate comparator with an encoder system and on-line 
computer service at Argonne National Laboratory. The measured 
lines in the spectra of SiH are given in this report (COO-2326-17). 
Similar spectra for *LiD and *LiH are given in companion reports 
(COO-2326-18) and (COO-2326-19), respectively. The relative inten- 
sities of the lines are applicable only to short regions and do not 
extend over the whole spectrum. 


30367 (COO—2326-18) Lines in the of *LiD (3086— 
5156 A). Li, K.C. (lowa Univ., lowa City (USA). t. a 


try). 1976. a EY-76-S-02-2326. 13 
spectra of Dep. NTIS of were 


hed in the 3086 A - 5156 A region with a 3.4 meter Evert 
ih of theoretical resolution of about 0.07 cm™* 
crystals were obtained from Oak Ridge National 
“The of Li in wer $4.58 t. The 
discharge source is a demountable stainless steel hollow cathode 
lamp. lithium deuteride crystals were hed into the cathode. 
Pressure in the discharge tube was about 10 to 20 torr of D2. The 
discharge was run at about 600 volts and 1.25 to 1.75 amperes. 
Acceptable spectra were obtained with exposure time of 6 hours. A 
Westinghouse iron hollow cathode was used to luce the iron 
trum for calibration. The plates were on the Gaertner 
ake comparator with an encoder system and pt a comput- 
er service at Argonne National Laboratory. The measured lines in 
the spectra of *LiD are given in this report (COO-2326-18). Similar 
spectra for *LiH and *LiH are given in companion reports (COO- 
2326-17) and (COO-2326-19), ively. The relative intensities of 
the lines are applicable only to over 
the whole spectrum. 


30368 (COO—2326-19) Lines in the spectrum of 7LiH (4728— 
5298 A). Li, K.C. (lowa Univ., lowa City (USA). Dept. of Chemis- 
try). 1976. Contract EY-76-S-02-2326. Me = NTIS $4.00. 
The emission spectra of the A’ 1S* bands of 7LiH 
were photographed in the 4728A - 5298 A region with a 3.4 meter 
Ebert Spectrograph of theoretical resolution of about 0.07 cm™* 
The atomic percent of 7Li in 7LiH and ” was 99.93 
the cathode. Pressure in the discharge tube was about 10 to 20 torr 
of Ha. The discharge was run at about 600 volts and 1.25 to 1.75 


the iron spectrum for calibration. The plates were 
Gaertner photoplate comparator with an encoder system and on-line 
computer service at Argonne National Laboratory. The measured 
lines in the spectra of ’LiH are given in this repot repor *COO-2326-19) 
Similar for *LiH and *LiD are given in companion reports 
Scie of the Hess ave applicable Yo short regions and 
are only to regions not 
extend over the whole spectrum. 


30369 (COO—2326-20) Assigned lines 
bands of *LiH, *LiD, *LiH, and "LiD. Li, , W.C. 
(Iowa Univ., lowa City (USA). tract 
EY-76-S-02-2326. 88p. Dep. NTIS 
Tablas are pected fh ines ged the 
X'* transitions of the i ic variants of lithium hydride. The 
lines are taken from the thesis of 


CHEMISTRY 3117 


30370 (COO—2671-2) Fundamental studies of metal fluorination 
reactions. Progress report, May 1, 1976—April 31, 1977. , R.A. 
Ohio State Univ., “7 _ Jan 1977. Contract EY-76-76- 
-2671. 53p. Dep. NTIS $4.50 
The i i 
ynamic and transport properties and 
t to metal reactions. The 
rmining the following properties 
CaF -clectrolyte cells: (A) solubility and ftusivity of of 
fluorine in metals, specifically nickel, and (B) the nature of the point 
defects (t concentration and mobility) in metal fluorides as a 
fluorine partial pressure, temperature and impurity con- 
centration. The latter study encompasses the study of the e 
conductivity of metal fluorides under thermodynamically well-de- 
fined conditions. Another objective of the program is to design and 
construct a fluorine probe for the measure of fluorine chemical 
potentials in us environments. The probe must be evaluated in 
oxygen-containing atmospheres which might limit its accuracy and 
lifetime. For several technical reasons, the s experimentation 
has deviated somewhat from that ori y proposed. For two 
reasons, a probable phase change in 2 at a temperature around 
1175°C po a thermal expansion coefficient which differs greatly 
from solid nickel, CaF: single crystal electrolytes could not yet be 
interfaced perfectly to solid nickel for electrochemical studies. How- 
ever, these problems were avoided by the successful substitution of 
copper for nickel in the studies of solubility and diffusivity. Some 
problems also arose in the study of the electrical conductivity of 
iF2, namely, only relatively impure NiF2 was available, and NiF2 
bited poor mechanical stability as electrodes. Therefore, the 
posed methods were used mostly for the study of 
experience gained from work reported here, 
mentation with nickel metal and NiF2 should be successful. rr exper 


30371 (COO—3029-15) Novel energy sources based on utiliza- 
tion of catalysts in atomic energy. Progress report, June 1, 1975—May 
15, 1976. Turkevich, J. m Univ., N.J. (USA)). May 1976. 
Contract E(11-1)-3029. 15p. Dep. NTIS $3.50. 

A program of conserving energy by more efficient use of 
catalysts and developing novel sources of energy consisted in the 
preparation for this purpose of monodis plati i 
=e and platinum-palladium alloys in colloi 
solution were characterized by optical absorption, ultracentri- 
fugation, high-resolution electron microscopy and catalytic activity 
for hydrogen peroxide decomposition. The celloidal metal or alloy 
catalysts were mounted on plate like alumina and characterized by 
electron microscopy, electron diffraction, chemisorption of hydro- 
gen, number of active sites in hydrogenation of ethylene as deter- 
mined by poison tetration and the activity per site for ethylene and 
benzene hydrogenations. It was shown that for particles down to 
19A diameter the platinum had metallic character and all surface 
sites had equal catalytic activity. In the case of palladium the activity 
per site was four times that of platinum. Allowing of small amounts 
of gold increased the activity of the platinum or endowed catalytic 
activity to gold. Storage of hydrogen atoms (generated in the gas 
phase) in the fluoride lattice of calcium fluoride was investigated as a 
novel form of energy storage. 


30372 (LBL—5482) Concerning Ab initio potential sur- 
faces for F * He. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1976. Contract W-7405-ENG-48;NSF-G-GP- 
41509X. 10p. (CONF-760901—4). Dep. NTIS $3.50. 

From Faraday discussion on potential energy surfaces; B: 
ton, Unined of Great and Ireland (URC (8 


Sep 1976 

much larger basis sets of one particle functions and more complete 
configuration interaction. The most reliable saddle point position 
obtained from the calculation was r/sub sp/(F-H) = 1.48 A and r/ 
sub sp/(H-H) = 0.778 A. The predicted barrier is 3.35 kcal, consid- 
erably higher than the observed activation energy, and the exother- 
GS 


(ORNL-tr—4301) Kinetics of nitrous acids. IV. Kinetics 
of the formation of nitrous acid from nitric acid and nitric oxide. Abel, 
E.; Schmid, H.; Babad, S. Translated by S. D. Blalock Jr. from Z. 
Phys. Chem. (Leipzig); No. 136, 135-145(27 Jun 1928). Ilp. Dep. 

S $3.50. 
The kinetics of the reaction H* + NO;~ + 2NO + H2,O 
3HNO; are investigated. HNO, was found to be an autocata- 
The rate is indeperent of the NO pressure above a certain limit 
pa decreases slightly with ion concentration. The value of ke in the 
rate [de Bow ke [HNO2][H* ][NO3~] is between 
J 1.8 moles~? min 5°C and ion concentrations of 0 to 1.1. 
+ HNO, yields N20, + H2O 
(rate-determining) and N2O, + 2NO + 2H20O yields 4HNO2. (DLC) 


30374 (UCRL-Trans—11211) Effect of gaseous atmosphere 
during melting on fluoberyllate glasses on their y eee rn in the 


amperes. Acceptable spectra were obtained with exposure time of 6 
hours. A Westinghouse iron hollow cathode was used to - 
from the thesis of Li and are a subset of the observed emission lines 
i reported in companion reports. Spectral constant determinations 
from these lines and construction a inprored Rydberg-Klein-Rees 
potential energy curves (including Born-Oppenheimer breakdown) is 
in progress. These spectra are now being compared with spectra 
obtained in this laboratory from collisions of fast (approximately 5 
eV) H atoms with a Lie crossed beam. 
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ultraviolet. Khalilev, V.D. Translated from Steklo; 1: No. 129, 103- 
109(1966). 10p. Dep. NTIS $3.50. 

The melting time of fluoberyllate glasses in an atmosphere of 
nitrogen, argon, and hydrogen fluoride after a certain minimum 
value does not affect the transmittance of glasses in the ultraviolet. 
The action of ammonia on the melt in the course of melting of 
fluoberyllate glass sharply decreases its transmittance. The curve 
representing the transmittance of fluoberyllate as a function of 
melting time in an oxygen atmosphere has a maximum. The 
black reduced product formed in the melt of fluoberyllate glass 
during the initial period of its melting disappears during the oxida- 
tion. The expansion and electrical conductivity coefficients of fluo- 
melting in a gaseous atmosphere 


30375 (AD-A—027708) Chemistry and microbiology of water. 
Dolivo-Dobrovolskii, L.B.; Kulskii, L.A.; Nakorchevskaya, V.F. 
(Cold Regions Research and Engineering Lab., Hanover, N.H. 
(USA)). 1975. Draft trans. of mono. Khimiia i Mikrobiologiia Vody, 
Kiev, 1971 306p. (CRREL-TL—S506). 343p. NTIS (US Sales Only). 

The book discusses the chemical and microbiological process- 
es taking place in reservoirs, tanks and ponds, and during purifica- 
tion of natural and sewage waters. Particular attention is devoted to 
problems of chemical and biological purification, in tensification of 
the methods of treating natural and sewage waters, new reagents and 
improvement of the treatment method. The textbook is designed for 
students at -construction institutes with the specialty of 
"Water and Sewage will also be to 
engineering and technical personnel in ying, p' and oper- 
ating water lines and sewage purification installations. (GRA) 


of organochromium cations with iodine monobro- 
mide. Espenson, J.H.; Samuels, G.J. (Iowa State Univ., Ames). J. 
Organomet. Chem.; 1D. 143-146(1976). 
Several members of the family of (H2O)sCr—R** omens 
have been shown to react cleanly with the interhalogen mo! 
IBr. Products of reaction are exclusively the organic me iodide RI, 
O)s**, and Br>; RBr and (H2O);Cr—Br™ are not formed. 
Rates of the IBr reactions are comparable to those of bromine and 
much higher than those of iodine. These results are consistent with 
electrophilic reactions and suggest an S/sub E/2 mechanism. 


30377 Determination of the effectiveness factor and the tortuo- 
sity coefficient of a vanadium catalyst for the oxidation of sulfur 
dioxide. Herce, J.L.; Gros, J.B.; Bugarel, R. (Institut National Poly- 
technique, Toulouse). Can. J. Chem. Eng.; 54: No. 5, 432-437(Oct 
1976). (In French). 

An experimental study of the reaction rate for SO2 oxidation 
on a vanadium catalyst under a heric pressure is presented. 
Different icles size are used (0. .05 cm, 0.0115-0.02 cm, 0.15- 
0.16 cm, 0.2-0.21 cm, 0.3 cm) to determine catalyst effectiveness as a 
function of conversion and temperature. Effective diffusivity of SO. 
is then determined on the basis of a gas phase diffusion model. These 
values and the tortuosity of the catalyst are compared with results 
obtained by Kadlec and Livbjerg. 


reaction. D.H.W.; Stoll, R.D.; Anderson, J.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). J. Nucl. Mater.; 62: No. 2-3, 317- 
321(Nov 1976). 

This report discusses some recent research on exchange pro- 
cesses in aoe lithium hydrides and describes experiments 
leading to the preparation, via the reaction LiD and T2 gas, of large 
pon (in all 255 g) of Li(D,T) having a 50-50 composition. 


— X-ray photoelectron spectroscopic (XPS) ree of 
of NO on the Ir(111) surface. Zhdan, P.A.; Bores- 
= G.K. (Inst. of Catalysis, Novosibirsk, USSR). J. Sag “45: No. 
2, 281-285(Nov 1976). 
The present work consists of a study by X-ray photoelectron 
pee y (XPS) of the adsorption of NO and its interaction with 
on the Ir(III) surface. In addition to a determination of the 
details of the reduction of NO per se, this type of investigation is of 
considerable value in elucidating the reversible oxidation-reduction 
of the Ir surface during the course of the chemical reaction. The 
properties of Group VIII transition metal catalysts in their working 
state depend critically on the effective oxidation state of the surface. 


30380 Crystal and molecular structure of diiodo(butane-i,4- 
Cheetham, A.K.; 
Puddephatt, R.J.; Zalkin, A.; Templeton, D.H.; Templeton, LK. 
(Univ. of California, Berkeley). Inorg. Chem.; ‘15: No. 12, 2997- 
2999(Dec 1976). 
The Pt complex CzoHsoP2I2Pt crystallizes in the monoclinic 
space group C2/c with a = = 15.286 A, b = 9.709 A, c = 17.036 A, B 
= 107.49°, d/sub calcd/ = 2.15 g/cm? for Z = 4. X-ray diffraction 
intensity data were collected by an automated diffractometer using 
hite-monochromated Mo Ka radiation. For 1575 
F? < 30(F?), Ri = 0.035 and Re = 0.044. The six-coordinate 
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Pt atom is at the center of a distorted octahedron; the six neighbors 

of Pt are two phosphorus atoms at 2.418 (3) A, two iodine atoms at 

2.641 (1) A, and two carbon atoms from the butanediyl ligand at 2.15 

J has a crystallographic twofold axis that passes 


30381 Hydrated proton H* (H2O)/sub n/. VI. A neutron diffrac- 
group H;O.*.H2O in o-sulfobenzoic acid 
trihydrate. Attig, R.; Williams, J.M. Aa National Lab., IL). 
Inorg. Chem.,; 15: No. 12, 3057-3061(Dec 1976) 

A neutron diffraction study of o-CsH,(COOH)SO3;H.3H20 
has been undertaken to gain insight into the ement and vibra- 
tional behavior of hydrogen atoms within the cationic water struc- 
ture and the anionic molecule. Three-dimensional single-crystal data 
were collected 3196 unique reflections. The triclinic cell 

i ions are a = 6, 
= 102.61 (2)% 8 = 111.88 (2)°, and y = 103.96 (2)° In the space 
group P ant I the unit cell contains two formula units. Full matrix 
wares refinement on Fo including an anistropic extinction 
correction led to R/sub F/? = 0.083. The ement of the three 
water molecules includes a very short [2.415 (3) A] and a normal 
[2.721 (3) A] h a en bond; even in the shorter bridge, the h 4 
atom was slightly off-center [O-H distances 1.201 (5) and 
219 (5) A] with a large vibrational root-mean-square component 
along the O—O direction. X-ray vs. neutron difference density maps 
show different electron distributions in these hydrogen bonds. An 
intramolecular C—H...O interaction was found in the sulfonate 
anion. 


30382 
observed in the one-dimensional metal 

valence bond theory of metals. Reis, A.H ; Peterson, 
S.W. (Argonne National Lab., IL). Inorg. Chem.; 15: No 12, 3186- 
3187(Dec 1976). 

Recently, a number of the partially oxidized one-dimensional 
conducting salts of the tetracyanoplatinate and bis(oxalato)platinate 
variety have been characterized. These contain chains of partially 
oxidized metal atoms in which the metal—metal bonding appears to 
have much in common with bonding in pure metals except that it is 
one dimensional. Structural and chemical data for these materials 
give support to two observations: the concept of a single partial 

oxidation state which is resonance stabilized in different anionic and 
cationic deficient systems; a correlation between oxidation state and 
metal—metal distance. It is proposed that a basis for understanding 
these observations is provided by the resonating valence bond 
theory. The following areas are discussed: the relationship of oxida- 
tion state and bond number, a bond number vs. metal—metal dis- 
tance equation which accurately fits all experimentally characterized 

y oxidized Pt 1-D complexes, and evidence that Pt—Pt bond 
formation in the 1-D chains is resonance energy stabilized producing 
equivalent metal—metal distances. 


30383 Ab initio calculations on large molecules using molecular 
fragments. Generalization and characteristics of floating spherical 
Gaussian basis sets. Maggiora, G.M.; Christoffersen, R.E. (Univ. of 
Kansas, Lawrence). J. Am. Chem. Soc.; 98: No. 26, 8325-8332(22 Dec 


and extended to increase the flexibility of the basis. To illustrate the 
concepts, it is shown how full sets of p- and d-type atomic orbital 
components can be included in an FSGO basis using substantially 
fewer basis functions than needed in traditional lobe-function basis 


sets. 

30384 Isopiestic determination of 

aqueous CaCl, solutions at 25°C. Rard, J.A.; Spedding, F.H. (Ames 
Lab., IA). Contract W-17405-eng-82. J. Chem. Ei ing. Data; 22: No. 1, 


56-58(Jan 1977). 
The isopiestic molalities of CaCl and H2SO, solutions have 
been determined at 25°C for CaCk concentrations Frenne 2.6 and 


7 -82. J. Chem. Eng. Data; 22: No. 1, 58-70(Jan 1977). 
heats of dilution of aqueous LaCh,, PrCls, NdCls, SmCls, 
EuCls, GdCls, TbCls, DyCls 


TmCh.6H:0, YbCl.6H20, 


1976). 

An analysis is presented that shows how floating spherical 
Gaussian orbital (FSGO) basis sets can be related to atomic Gaussian 
orbital basis sets. In addition, the of the 
calculated using available osmotic coefficients for H2SO,. These 
results can be combined with other published data to give accurate 
osmotic and activity coefficients for CaCl solutions. 

30385 Heats of dilution of some aqueous rare earth electrolyte 
solutions at 25°C, III. Rare earth chlorides. Spedding, F.H.; DeKock, 
LuCls solutions have been measured up to saturation at 25°C. The 
heats of solution of L2Cls.7H2O, PrCls.7H2O, NdCls.6H2O, 
SmCls.6H20, EuCls.6H2O, GdCls.6H2O, TbCls.6H20, DyCls.6H2O, 
HoCl.6H20, ErCh.6H.O, and 
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LuCls.6H2O in water at 25°C have also been measured. The heat of 
dilution data are represented by empirical equations, and relative 
partial molal heat contents are calculated. The heat content trends 
across the rare earth chloride series are similar to the trends found 
for the rare earth perchlorate heat data, and can be correlated with a 
change in the inner sphere cation water coordination across the rare 
earth cation series. 


30386 Activity coefficients of dilute solutions of lithium in liquid 
pay alloys: electromotive force measurements and interpre- 
tation. Saboungi, M.L.; Blander, M. (Argonne National Lab., IL). J. 
Electrochem. Soc.; 124: ‘No. 1, ge. Jan 1977). 
Li solutions dilute in the binary 
lute solutions o! in pure in iqui 
rate evaluation of the limiting excess chemical potentials of Li in Al 
and in Sn, xs/Li(Al) = -2.54 kcal mol”! (or -10.63 kJ 
and p/sup i(Sn) = -12.22 kcal mol™? (or -51.14 kJ mol”! 
respectively. Variations of the Li activity coefficients with the 
solvent composition are discussed, and various models for the inter- 
pretation of dilute solution activity data are reviewed. A refinement 
of the quasi-lattice theory is rer <8 where AA/sub i/, the 
“bond” free energy corresponding to aly yy interactions in 
the equilibria for forming the LiAl/sub (Z-i)/Sn/sub i/ species 
becomes a function of composition and of i. This new approximation 
for AA/sub i/ is shown to give a better representation of the data 


than previous approximations. 3 figures, 2 tables 


Electrochemical studies of mass transport in 
ture electrolytes. Vallet, C.E. (Univ., Marseille); Braunstein, J. 
Electrochem. Soc.; 124: No. 1, 78-£3(an 1977). 

Chronopotentiometry with electromigrational depletion (ED) 
is to the evaluation of interdiffusion coefficients in the binary 
molten salt mixtures 53-47, 65-35, and 70-30 BeF2-LiF. The effect of 
composition dependence on the measured values of the diffusion 
cnaliulattn is discussed for these mixtures and for AlCl—NaCl 
mixtures. The method of analysis of the c tiograms is 
applicable also to the evaluation of mass transfer po in high 


Crystal structure of Cs:LiFe(CN). by neutron diffraction. 
Beal, G.W. (Baylor Univ., Waco, TX); W.O.; Korp, J.; 
an ; McMullan, R.K. Inorg. Chem.; 16: No. 1, 207-209(Jan 


The structure of a series of isomorphous compounds of the 
a CuLIM(CN). where M = Mn, Fe, and Co, has 
studies suggested a relation be- 
tween the M—C and the amount of 7 back-bonding. 
It was found that the o and 7 contributions affected the M—C bond 
by approximately the same amount. Since these salts do not suffer 
any of the disorder problems associated with other Prussian Blue 
analogues and since high symmetry eliminates problems associat- 
ed with the low site symmetry of the tripotassium salts KsM(CN)., 
these factors made Cs,LiFe(CN)s ideal to study the cyanide moiety 
with neutron diffraction. There are three major factors of interest: 
the unambi determination of the carbon and nitrogen orienta- 
tion relative to the iron, the nuclear vs. electron cloud interatomic 
distances, and the thermal parameters. 


30389 Rate constants and mechanism of reaction of SO,. 
aromatic Neta, P.; Madhavan, V.; 
R.W. (Carnegie-Mellon Univ., Pittsburgh). J. Am. Chem. Soc.; 99: 
No. 1, 163-164(5 Jan 1977). 
benzenes and benzoates have been determined b y pulse radiolysis. 
range from about 5x 10° =! s~' for anisole 
constants with the Hammett substituent constant sigma gave r 
2.4 for both series of compounds. It is conchaded thet the reaction 
takes place by an electron tranafer from the ring to .SO,~. 


30390 Vestiges of the inverted region for highly exergonic elec- 
tron-transfer reactions. Creutz, C.; Sutin, N. (Brookhaven National 
Lab., U NY). J. Am. Chem. Soc.; 99: No. 1, 241-243(5 Jan 1977). 
Marcus for outer-sphere electron-transfer reac- 
tions predicts that a plot of log ki2 (ki, the rate constant for the 
electron-transfer reaction) vs. AGi2° (the free energy change for the 
electron- tranafer reaction) for constant reorganization energy should 
- One remarkable feature of the theory is the so-called 
jon; when -AG:2° than 2(AGi:* + 
* + AGo2*)/2 is the intrinsic electron-transfer barrier, 


_—- of the luminescence of the 
charge-transfer excited states of two polypyridineruthenium(II) com- 
RuLs* (L = 2,2'-bipyridine or 
trivalent polypyridine MLs** complexes has been studied. 
hing k/ were obtained from lifetime 
at 25°C in deaerated solutions. 


Quenching in these systems is ascribed to an electron-transfer 
cess *RuLs** + MLs* yields RuLs** + MLs**. The quenching 
constants determined in this study are plotted against the driv 
for electron- quenching. The observed in 
tionship is in qualitative agreement with predictions of 
Marcus theory. 
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30391 Detritiation: 1974 annual report of oper- 
ation. Pautrot, P. (Institut Max von Laue - Paul 38 - 
7 le (France)). 1975. Translation of RHF—37. 24p. . NTIS 


Detritiation of heavy water is The amount of hea 
water detritiated was 91,230 1 from and 9,177 1 from § 


Detritiation: 1975 annual report of 
P. (Institut Max von Laue - 8 - 
Grenoble (France). 1976. Translation of RHF—47. 17p. NTIS 
Detritiation of heavy water is reported. The amount of tri- 
tium in the detritiation building is 216,000 +- 43,200 Ci; the the puity of 
the product from the base of the tritium column is 98.5 to 99 percent. 
Operation performance and statistics are given. (DLC) 


30393 Two-step synthesis of B,D. requiring no metal deuterides. 
Hu, M.G.; Geanangel, R.A. (Univ. of Houston, TX). Inorg. Chem.; 
16: No. i, 215-216(an_ 1977). 

Me were inv for the preparation of diborane-de 
without the use of expensive metal deuterides. Successful D-H 
exchange on the borane group was achieved by treatment by tri- 
methylamine-borane with acidified DO. Diborane was generated 
from the deuterated trimethyl borane by reaction with CHeCk and 
BFs. The yield in the B,De synthesis depended on the extent of 
deuteration desired. For 90-93% deuteration, the overall yield was 
about 68%; but for nearly quantitative deuteration, the yield de- 
creased to about 58%. (DDA) 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28324, 28644, 28667, 28668, 
oon Fm 29055, 30355, 30376, 30380, 30381, 30383, 30389, 


30394 Heteronuclear modulated chemi- 
cal shift oo in polycrystalline solids. 
Interim technical report. Stoll, ME, Vee Vv A.J.; Vaughan, R.W. 
(California Inst. of Tech., Pasadena (USA . Div. of Chemistry and 
Chemical ). Jul 1976. Contract N00014-75-C-0960. 31p. 
NTIS (US Sales Only 


‘A double resonance multiple pulse nuclear magnetic reso- 
nance experiment is proposed and demonstrated which allows the 
use of heteronuclear dipolar interactions to determine geometrical, 
orientational, and motional information in polycrystalline solids. C13 
- H1 double resonance experiments are performed in 
benzene and calcium formate to demonstrate the capabilities 
technique in its present form. (GRA) 


30395 Structure of Oe te, and a correla- 
tion of v(CS) frequencies with C-S bond wy rig metal thiocar- 
bonyl complexes. Woodard, S.S.; Jacobson, ion RJ 
(Ames Lab., IA). J. Organomet. Chem.; 117: C75-C80(197 

An x-ray structural investigation of __trans- 
W(CO)«(CNCeHs (CS) shows that the W-C distances to the 3 
isoelectronic li increase in the order: W-CS(1.944A) less than 
W-CO(2.0645A, average) less than data 
from this molecule as well as results from other thiocarbonyl 
plexes reported in the literature, an excellent correlation Of low low 
v(CS) frequencies with long C-S bond distances is observed, a trend 
which supports current bonding theories for thiocarbonyl complex- 
es. 


30396 Polymerization of aromatic molecules on smectite. Mort- 
land, M.M.; Halloran, L.J. (Michigan State Univ., East Lansing). Soil 
Sci.; 40: No. 3, 367-370(1976). 

When benzene or phenol are adsorbed on smectite containing 
Fe(III) or Cu(II) on the exchange complex, higher molecular weight 
products are formed. Evidence for these products is provided by 
mass spectroscopy. In the case of benzene most of the reaction 
products cannot be attributed to coupled benzene rings, while exten- 
sive coupling occurs for phenol. Electron spin resonance spectros- 
copy provides evidence for radical cation formation of the aromatic 
molecules. The involvement of these radical cations is thus proposed 


CHEMISTRY 3119 
= statistics are maintenance, etc., are 
discussed. (DLC) 
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in the formation of the higher molecular weight The rel- 
evance of these reactions to the natural systems of soils and sedi- 


ments is suggested. 


30397 Scintillation activity in an unirradiated single crystal of 3- 
hydroxyxanthine. Cooke, D.W.; Jahan, M.S.; Alexander, C. Jr. (Ala- 
bama Univ., University (USA). Dept. of Physics). Health Phys.; 31: 
No. 5, 465-467(Nov 1976). 

A method of growing single crystals (a fs peed 4mm 
long) of 3-hydroxyxanthine is described. Observed scintillations oc- 
curring in an unirradiated >: crystal of this potent oncogen as the 
temperature is lowered from 300 to 90 K are shown. It was found 
that these scintillations occur upon heating or cooling and do not 
diminish in activity as the number of heating and cooling cycles 
increase. It was found that a short duration u.v. exposure would 
terminate the scintillation activity and various attempts (such as 
annealing and pressure changes) to rejuvenate them were unsuccess- 
ful. With these observations in mind speculation is made concerning 
——— associated with the production of purine N-oxide 

vatives. 


demethylation of N- 
ylporphinatocopper(II) chloride in chloroform produc- 

ight, P. (Howard Univ., Washington, DC). Inorg. Chem.; 15: 
No. 12, 3181- 3182(Dec 1976). 

When dissolved in CHCls, Cu-N-MeTPP* Cl” spontaneously 
transforms into CuTPP in a first-order fashion. The reaction shows 
no deviation from first-order kinetics over 3 half-lives and the 
observed rate was in dent of total hyrin concentration 
from ca. 10~* to 10-® M. The half-life vas 75.0 +- 1.0 min at 25.5°C; 
AH* = 24.4 +- 0.5 kcal/mole and AS* = +43.7 +- 1.0 eu. 
Excellent ene om points were found as the reaction proceeded and 
the product CuTPP was identified by the position and intensities of 
its absorption bands. Acid demetalation of the resulting CuTPP 
produced H2TPP. 


30399 Relative gas-phase acidities and basicities from a proton 
model. Davis, D.W.; Shirley, D.A. (Univ. of California, 
a J. Am. Chem. Soc.; 98: No. 25, 7898-7903(8 Dec 1976). 
roton potential model (PPM) calculation of gas-phase 
piagun allies was used to calculate relative PA values for various 
ae and anions. The model, which uses CNDO/2 wave func- 
tions, provides separate values of inductive and polarization energies 
accompanying the gain or loss of a proton. Agreement with experi- 
ment ranges from excellent for acidities of substituted aliphatic acids 
to poor for certain unsaturated molecules. An approximate method 
presented 


30400 Theoretical calculation of steric effects in ester hydrolysis. 
DeTar, D.F.; Tenpas, C.J. (Florida State Univ., Tallahassee). J. Am. 
Chem. Soc.; 98: No. 25, 7903-7908(8 Dec 1976). 

Steric effects in aliphatic reaction series may be ited 
quantitatively by E/sub s/ values derived empirically by Taft some 
20 years ago. E/sub s/ = -log k/sub rel/ = -log k/ko where k is the 
rate constant for acid-catalyzed hydrolysis of an aliphatic ester 
RCOOEt and ko is the corresponding rate constant for CHsCOOEt. 
We find that log k/sub rel/ = 0.340—0.789 ASE where ASE = 
steric energy of RC(OH):—steric energy of RCOOH. Steric ener- 
gies were calculated by molecular mechanics using minor modifica- 
tions of the Schleyer 1973 hydrocarbon force field; ASE values 
closely parallel AAH°/sub f/ values, the differences in the corre- 
sponding enthalpies of formation. The standard deviation of E/sub 
s/ is 0.24 and the correlation coefficient is -0.98 for 25 esters 
spanning a range of 4000 in relative rates. Rates have also been 
calculated for a further group of 20 esters for which only qualitative 
information is available, and these extend the range of predicted 
relative rates to about 800,000. While the Taft E/sub s/ values have 
been generally accepted as a measure of steric effects, there has 
always been a concern that this empirical dissection of steric and 
polar effects might not be clean. The success of the present theoreti- 
cal calculations lends strong support to the hypothesis that E/sub s/ 
values do in fact measure steric effects for alkyl groups. 


‘ope, W. 
. Ill. (Univ. of California, Berkeley). J. Am. Gem 
Soc.; 98: No. 25, 7962-7967(8 Dec 1976). 

To model the interaction between metal atoms and unsaturat- 
ed hydrocarbons, several electronic states of the Be-C.H2 and Be— 
C.H, systems have been investigated using ab initio electronic struc- 
ture theory. Double basis sets have been used (after some experi 
tation with polarization functions) at the self-consistent-field level of 
theory. For ten different electronic arrangements, potential ener 
curves have been predicted for the perpendicular approach of the 
nucleus to the midpoint of the carbon—carbon bond. The interaction 
of Be* ion (ground 7S state) with both acetylene and ethylene is 
attractive, yielding equilibrium Be midpoint separations of 2.03 and 
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2.09 A and energies of 30 and 33 kcal/mole. In contrast the 
*S ground state of the neutral Be atom has an essentially repulsive 
interaction. The threefold degenerate excited *P state aie into 3A, 
$B, and *Bz components as it approaches the ethylene yore 
The *Bz state is rather strongly bound, 19 kcal for Be—C,H2 and 

kcal for Be-C2H,. the *A; state is strongly repulsive, while the BS 
state assumes an intermediate role. These trends are readily ex- 
plained by qualitative molecular orbital concepts. 


30402 Derived thermodynamic properties of ethylene. Harrison, 
R.H.; Douslin, D.R. (Bartlesville Energy Research Center, OK). J. 
Chem. Eng. Data; 22: No. 1, 24-30(Jan 1977). 

The real fluid values for enthal 'y, entropy, and Gibbs energy 
in the ranges -35 to +175°C, 0 to 16 mole dm™%, and 0 to 400 bar 
were derived for ethylene from P-V-T measurements 
given in a companion ‘oe ublished values of the ideal gas 
properties and a derived value a enthalpy of sublimation at 0°K. 


30403 Competitive radiotracer evaluation of relative rate con- 
stants at for reactions of **Ci with CH, and 
G:He vs. CH: =CHBr. Lee, F.S.C.; Rowland, F.S. (Uni 
nia, Irvine). J. Phys. Chem.; 81: No. 1, 86-87(13 Jan 1977). 

A radiotracer method has been applied to the study of the 
competitive reactions of **C] with a hydrocarbon (methane, ethane) 
vs. reaction with vinyl bromide, using **C] atoms formed in situ by 
irradiation of gaseous CCIF; with thermal neutrons from a nuclear 
reactor. Variation of the ambient temperature of the samples during 
irradiation between 243 and 361°K has permitted evaluation of the 
relative activation energies and relative rate constants for the reac- 
tions with the two gaseous hydrocarbons, and could be readily 
applied to other hydrogen-containing compounds. The data indicate 
a rate constant for k; at 243°K of 3.2 +- 0.6) x 10-'*cm* molecule“! 
s~1, in agreement with the lower limits of values considered in the 
past several years. 


30404 Some experimental observations on H—O hydrogen-bond 
lengths in carbohydrate crystal structures. Jeffrey, G.A.; Gress, M.E.; 
: i, S. (Brookhaven National Lab., Upton, NY). J. Am. Chem. 
Soc.; 99: No. 2, 609-611(19 Jan 1977). 

Neutron diffraction studies of the crystal structure of the 
monosaccharides methyl a-D-mannopyranoside, methyl a-D gluco- 
pyranoside, and methyl a-D-altropyranoside has revealed an unusu- 
ally systematic relationship between the hydrogen-bond lengths and 
the type of O—H...O interaction. Five different modes of interaction 
between donor hydroxyl groups and acceptor oxygen atoms were 
—. in the study, and the hydrogen bond for the 

methyl pyranosides fell into five distinct groups separated by about 
01a H...O distances for each type of interaction were tabulat- 
ed for the methyl pyranosides, a-D glucose, sucrose, and 8 maltose 
monohydrate. (DDA) 


30405 Theoretical observations on the structural consequences of 
cooperativity in H—O hydrogen bonding. Tse, Y.C.; Newton, M.D. 
(Brookhaven National Lab., Upton, NY). J. Am. Chem. Soc.; 99: No. 
2, 611-613(19 Jan 1977). 
Neutron di studies on three methyl ny col re- 
previously have uncovered a strong 
ydrogen-bonded OH...O distances and the chemical environment tof 
the proton-donor oxygen atoms. The pyranoside results together 
with previous neutron data for the oad pyranose, a-D-glucose, 
suggest that an H...O bond-length shortening of approximately 0.1 A 
can be attributed to cooperative effects which occur wr the 
proton donor oxygen (O/sub d/) is also a proton acceptor (—H...O/ 
sub d/—H...) or a hemiacetal oxygen atom —O—C—O/sub d/—H 
which gives rise to the anomeric or gauche effect. The latter type of 
cooperativity involves an intramolecular resonance phenomenon 
(the source of the gauche effect) and is thus somewhat different from 
the former type, which involves two sequential intermolecular hy- 
drogen bonds. The consequences of cooperativity on hydrogen-bond 
lengths implied by the neutron data have led to the initiation of 
model ab initio studies which are summarized in the present commu- 
nication, and which provide an a priori measure of the expected 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 30921, 30922, 30925, 30955 
30406 Correlation of the 


vapor pressure 
effect with molecular force fields in the liquid state. Pollin, J.S.; 
Ishida, T. (Brooklyn Coll., N.Y. (USA). t. of Chemistry). Jul 


Dep 
1976. Contract OT EY-76-S-02-3127. 243p. Dep. NTIS $8.00. 


_ The present work is concerned with the development and 

of a new model for condensed phase interactions with 
which the vapor pressure iso 4 ort (vpie) may be related to 
molecular forces and structure. model considers the condensed 
phase as being represented by a cluster of regularly arranged mole- 
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cules isting of a central molecule and a variable number of 
molecules in first coordination shell. The methods of normal 
the condensed 


y ith better it with experiment than 
has been possible using the simple a model. We conclude, howev- 
er, that insofar as the medium cluster model provides a reasonable 
picture of the liquid state, the vpie is not sufficiently sensitive to 
molecular orientation to permit an experimental determination of 
intermolecular configuration in the a phase through mea- 
surement of isotopic pressure ratios. The virtual of 
vapor pressure isotope effects on molecular orientation at large 
cluster sizes is a demonstration of the general acceptability of the cell 
model assumptions for vpie calculations. 


30407 ima pp 343-352) Advanced isotope separation 


i K. (Sandia 
Labs., Albuquerque, NM); Knotek, M.L.; Armstrong, NR; "Vander- 
borgh, N.E. J. Electrochem. Soc.; 123: No. 12, 1794-1799(Dec 1976). 
to tao of chactsodes of 
applied to preparation of Pt e les of various grap! 
Large variations were observed in the electrical resistivities of these 
preparation techniques on Ag el ition from solutions of 
in sulfolane was examined. Analysis of ie ree date 


spectroscopy 
rofile 
ed thin layers of vs ims 


interpreted in terms of the extent of solvent, solute interaction prior 
to electrodeposition. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 30397, 30407, 30416 


30409 (AD-A—027628) Photodissociation of O7(+)(H?O). 
Final report. R.A. (Ballistic Research 
Labs., Aberdeen Proving Ground, Md. (USA)). Jun 1976. 18p. 
{BRL-MR—2642). NTIS ( (US Sales Only). 

The photodissociation cross section of the weakly bound 
positive ion ‘cluster O°(+)(H20) has been measured at pe 
energies between 1.833 and 2.727 eV. Measurements indicate the 
cross section increases smoothly from 0.6 to 6 x 10 to the -18th 
. These cross section values are 


reported for a positive ion cluster of atmospheric impor- 
GRA) 


30410 Cs Photooxidation of a tetranuclear cluster 
complex in the presence oe photochemistry of the car- 
bonyl-nS-cyclopentadienyliron (I) tetramer. Technical report. Bock, 
C.R.; we M.S. (Massachusetts Inst. of Tech., Cam 
(USA). Dept. of Chemistry). 29 Oct 1976. Contract N00014-7 
0880. 26p. NTIS, PC A03/MF AO1. 

Irradiation of carbonyl-n5-cyclopentadienyliron(1) tetramer 

yields quantitative formation of the 


30411 (COO—2326-21) Distribution of energy in bimolecular 
chemiluminescent reactions involving hydrogen atoms. Progress report, 
1, 30, 1977. W.c. Univ., $3. 
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we ae with a Li/Lie crossed beam are described. The present 
state and future plans for the photon-detection experiments are 
discussed. . Theoretical and non-beam spectroscopic work related to 
the LieH system is also noted. 


30412 Alkali atom chemiluminescence from crossed beams. Reac- 
tions of Hg(6*Po 2) + alkali halides. Loh, L.C.H.; Herm, R.R. (Univ. 
rk a Berkeley). Chem. Phys. Lett.; 38: No. 2, 263-265(1 Mar 

" A beam of 6*P/sub 0.2/ metastable mercury atoms has been 
crossed by a velocity-selected beam of Lil, Nal, or NaBr and the 
resulting fluorescence from the Li(2?P) or Na(3?P) levels has been 
measured. In this manner, the cross section for reactive production 
increasing collision sped; = Oto although y with 
increasing collision speed, g, to 's) although a secondary 
rise at high g is also observed gE Lil 


30413 Solution looking for a problem. Stark, E. Jr. (Los Alamos 
Scientific Lab., NM). Ind. Res.; 18: No. 10, 78-82(Oct 1976). 
Industrial applications of laser include use in one as 
a source of nearly monochromatic radiation, in iso 
and potentially rimary energy source for laser . Uses in 
photo chemistry ane nuclear fuel reprocessing are A Urani- 
am enrichment experiments with laser beams is proposed and poten- 
tial application in photosynthesis is envisaged. 


RADIATION CHEMISTRY 


REFER ALSO TO CITATION(S) 28923, 29000, 30309, 30349, 
30389, 30418 


30414 Cost effectiveness comparisons of 
various types of irradiation and pasteurization treat- 
ments. Morris, M.E. (Sandia Labs., Albuquerque, N.Mex. (USA). 
Contract E(29-1)-789. 36p. (CONF. 761 11—2). Dep. NTIS 

From 3. annual conference on it; Miami, 
Florida, United of America (USA) Deo 1996). 

The radiation from '*7Cs, a major constituent of nuclear fuel 
reprocessing waste, can be used to sterilize sewage sludge. This 
paper compares the effectiveness and cost of heat pasteurization, 
aes. and thermoradiation (simultaneous heating/irradiation), 

sod tiger Gan tons 

tion is y pasteurization 

costs for li uid sludges, although minor changes in oil availability or 
could change this. If the viral destruction could be done easily 
means, a 500-kilorad irradiation dose would be effective 

and less costly. For dry sewage sl 
and much less costly than any of liquid sludge disinfection 
practical than any tian process for the dry 5" (the 
rte makes heating difficult). 6 tables, 


Chemically induced dynamic electron polarization in pulse 
S-T /sub -+1/ 


polarization from hydrogen radical 
tions. Trifunac, A.D.; Nelson, D.J. (Argonne National Lab., IL). J. 
Am. Chem. Soc.; 99: No. 1, 289-290(5 Jan 1977). 
= study of electron spin polarization pathways in wor 
ee ulse radiolysis of sodium acetate was reported. NMR 
ium acetate subjected to pulse radiolysis were present- 
and D2O-H2SO, systems with pH variations in 
that substan coupling in is responsi- 
for making the S-T/sub -1/ polarization pathway feasible in the 
radical pairs involving H radicals. (DDA) 


TN); Ghormley, J.A.; Boyle, J.W.; Ogren, P.J. 
No. 1 1, 3-7(13 Jan 1977). 
hotolysis of azomethane was used to 

was found to have a broad absorption spectrum cen 

with a maximum extinction coe t of 870 M™! 

loss of azomethane. The rate constant at 295 +- 

formation reaction CHs + O2 + M yields CHsO2 + 

second-order limit was found to be 1.3 +- pal 

rate constant for the combination of yada 

combination of methyl radicals, CH; + CHs + M yields 

(k:), it was 3.1 +- 0.6 x 10°°M~'s~*. The reactions were 
specophotometry of CH absorption at 2100'A 
02 absorption at 2480 

30417 Diffusion-limited solvated electron reactions in 

water. Schwartz, H.A. (Brookhaven National Lab., Upton, 

Gill, P.S. J. Phys. Chem.; 81: No. 1, 22-25(13 Jan 1977). 


‘ In Materials and Molecular Research Division annual report, 
1975. 
Research in actinide chemistry, selective and 
isotope separation is summarized. A list of publications is included. 
GFP) 
ELECTROCHEMISTRY 
30408 Studies of the Ag—Pt interface formed by Ag deposition 
lan im contras ing if xguUCOUS AUC! 
putter etching were used to 
controlled potential-deposit- 
bwed deep penetration of all 
ie degree of penetration de- 
creases rapidly with increasing film density. The surface analysis 
results have been correlated to the electrochemical behavior and 
30416 Absorption spectrum and rates of formation and decay of 
Lab., 
; 81: 
CHs 
ical 
A, 
on 
cationic tetramer. The quantum yield can be up to 0.21 but depends the 
on wavelength, halocarbon, and co-solvent. The photoactive state is in the 
assigned as a charge-transfer-to-solvent (CTTS). A CTTS absorption The 
is observable with a position reciprocal of 30,000 cm which depends + 
on the ease of reduction of the halocarbon. The wavelength ore r the 
dence of the photochemistry substantiates the assignment. (GRA) + be 
or 
and 
and 
NEW SDECLIOSCOpIC ODSCrVaulons O Of NY); 
throughout the visible region from the collision of approximately 5 
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The rate constants for reaction of solvated electrons with 
Ag’. CuCl*, CdNO;*, NH,*, and I, have been measured in ethanol 
solution. The state of ionization and diffusion constants of the ions 
were established by conductivity measurements. The rare constants 
for the reactions with positive ions are all equal to the calculated 
diffusion-limited constant within 10%. The reaction with NH,* is 
. orders of magnitude larger in ethanol than in either water or liquid 
ammonia. Rate constants for hydrated electron reactions with lk, Is, 
Bre, and _—_ have also been measured. The reaction radii for reaction 
with the halogens are large (9 to 15 A). A reaction probability 
varying exponentially with the distance between the reactants is 
incorporated into theory to explain the results. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 30407, 30926, 30927, 31360 


30418 (HMI-B—199) Scientific report 3 - 1975. (Hahn-Meitner- 
Institut fuer Kernforschung Berlin G.m.b.H. (Germany, F.R.). Ber- 
eich Kernchemie und Reaktor). 1976. 162p. (In German). NTIS (US 


30419 pp Nuclear sciences. 1975. 
me In Materials and Molecular Research Division annual report, 
1975. 


Research in radiochemistry and nuclear chemistry is summa- 
rized. A list of publications is included. (JFP) 

30420 Br: a new protein label. Knight, L. (Mallinckrodt Inst. 
of Radiology, St. Louis); Krohn, K.A.; Welch, M.J.; Spomer, B.; 
ye L.P. pp 149-154 of In Radiopharmaceuticals. Subramanian, 

G. (ed.). New York; Society of Nuclear Medicine, Inc. (1975). 

From International symposium on radiopharmaceuticals; At- 
lanta, Georgia, USA (12 Feb 1974). 

See CONF-7: —. 

A method was developed for high-yield bromination of pro- 
teins with 7’ Br that produced products more stable in vitro than the 
iodinated analogs produced under identical conditions. Chloroperox- 
idase was used to catalyze the bromination of albumin, thyroglobu- 
lin, and tyrosine. Liquid chromatography was used to monitor the 
labelling yield. 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 30403 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 28901, 28903, 28935, 28938, 30345 


30421 (ORO—1797-67) Research in nuclear chemistry. Progress 
report, March 1, 1976—F 28, 1977. (Florida State Univ., 
Tallahassee (USA). raice of Chemistry). 1976. Contract E(40-1)- 
1797. 27p. Dep. NTIS 

fulvic acid fractions of humus soil has been initiated. Comparison of 
the thermodynamics of binding of actinides by these soil fractions 
with the analogous data for a variety of monomer ligands of the t 
expected to be present in humic acid may enable us to derive a 
model for actinide sorption by humus soils. Inasmuch as humus 
constitutes a large fraction of the soils of the world, development of 
a model for its binding of actinide ions could be most helpful in 

ing the environmental chemistry of the actinide elements. 

Our investigation of the binding of the actinide ions by these soil 
fractions has been coupled with a study of the protonation thermo- 
dynamics of humic acid in order to provide a more full characteriza- 
tion of these materials. 


approach to the evaluation of 
report. Garvin, D.; Parker, V.B.; Wagman, D Evans, W 
(National Bureau of S Washington, D.C. SA) Jul 1976. 

(NBSIR—76-1147). NTIS. 

A description is given of a system for computer-based evalua- 
tion of interrelated thermodynamic measurements of enthalpies of 
reaction, equilibria and entropies. This system is an extension of the 
CATCH program developed by by J. B. Pedley, University of Sussex. 
In the new system linear least sums and least squares techniques are 
used to solve networks of thermodynamic equations to obtain the 
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and free energies of formation and the entropies of chemi- 

ae tances. The least sums technique is shown to be useful in 
assessing the consistency of the data. A method combining least 
sums and least <——e solutions, provides a weighted solution that 
reproduces closely the solutions that are obtained by a detailed 
analysis of the data using the customary sequential procedure. The 
results from tests on four . 4 networks igvetving compounds of B, 
U, Rb and salts of Sn, Pb, Cd and Hg are discussed. (GRA) 
and disorder in crystals of 


30423 Molecular structure 
octapheny’ Templeton, L.K.; Temple- 
ton, D.H.; Walker, R. (Univ. of California, Berkeley). Inorg. Chem.; 
15: No. 12, 3000-3003(Dec 1976). 

Bis{7-( 1,3,5,7-tetraphenylcyclooctatetraene)] uranium crystal- 
lizes with a novel disorder of the molecular packing which is 
described as frequent of a monoclinic structure, of 

oup P2/c, with a = MEAL b = 7.587 (6) A, c = 27.78 ( 

116.589, Z = 4, and d/sub x/ = 1.495 g ool ag 23.0 (5) e 
The completely disordered structure has orthorhom| 

group Pccn, with a = 24.84 (3) A, b = i243 () Ave 1387 = 
®) A, and Z = 2. Refinement by least squares of x-ray diffracto- 
meter data reduced the weighted R to 0.033 for 723 reflections. The 
molecule is a sandwich ——— with the Cs rings in a nearly 
eclipsed configuration and with phenyl a oe tilted an average of 42° 
from the plane of the Ce ring, in a staggered configuration. C-C- 
C angles in the Ce ring alternate between average values of 140° at 
carbon bonded to hydrogen and 130° at carbon bonded to phenyl. A 


methyl-substituted compound. The phenyl compound in 
form is stable in air, with no significant change in x-ray 
intensities in 3 months. 


similar alternation between 138 and 132° occurs in the in erysaine 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 28887 


30424 High purity polonium recovery. Chong, C.H.H.; 
C.M.; Prisc, M.D.; Russo, A.J. ( (Energy Reseatch and Develop 
ment Administration). US Patent 3,983,219. 28 Sep 1976. Filed date 1 
Oct 1973. 8p. 
-APPL-402, 553. 
— and method are claimed for pro 
of high lonium suitable, as vapor di 
topic generators or the 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 28741, 28744, 29073, 29075, 
29076, 29416 


concentrations in thermal reactions of and other gases. 
Progress report, June 1, 1976—December 31, 1976. Skinner, G.B.; 
Lifshitz, A. (Wright State Univ., Dayton, Ohio (USA)). Jan 1977. 
Contract EY-76-S-02-2944. 14p. Dep. $3.50. 

A shock tube = been desi; 


at 110 to 140 nm is being used. During the balance of the contract 
year (January 1—May 31) testing of the shock tube will be complet- 
ed, the light source will be characterized, and measurements of H 
atom concentrations in shock-heated mixtures of CH,;—Ar and Ha— 
O.—Ar will be started. 


30426 (EPA—600/2-76-152a) Proceedings of the stationary 
source combustion ium. Volume I. Fundamental Research. (En- 
vironmental Protection Agency, Research Triangle Park, N.C. 
(USA)). Jun 1976. vp. (CONF-7509167—P1). NTIS. 

From Symposium on ane US source combustion; A 
Georgia, United States of America (USA) (24 Sep 1975). 

This conference focuses on fundamental research 
opment; fuels research and development and process research and 
nounced individually from this volume. (PCS) 


30427 (EPA—600/2-76-152a, pp 1.35-1.90) Effects of fuel sulfur 
on nitrogen oxide emissions. Wendt, J.O.L.; Ekmann, J.M. (Univ. of 
Arizona, Tucson). Jun 1976. 

From Symposium on stationary source combustion; Atlanta, 
GA, USA (24 1975). 


Sales Only). 
With figs., refs. and tabs. 
The reactor BER II went into routine operation in 1975. 
Despite some difficulties and failures it was possible to carry out the 
research program in this field mainly with this reactor. The research 
- were: Neutron scattering, radiation damage in solids, reac- 
reactions of gases. _ features which lead to extremely low 
levels of contamination include a turbomolecular vacuum pump, 
metal O-rings in the test section, stainless stee] bellows-seal valves, 
and provision for baking all components to 150 to 200°C. The 
optical system consists of a microwave discharge lamp throu 
which various gas mixtures may flow at low pressures, MgF2 
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In source combustion 
The effect of some fuel sulfur compounds on NO/sub x/ 
thermal fixation was loped with ci 


combustor modeling. Bu icDonald, H. (United Technol- 
ogies my Center, Hartford, CT). Jun 1976. p 
posium on stationary source combustion; Atlanta, 
GA, USA (24 1975). 
In Proceedings of the i 
sium. Volume I. Fundamental R: 


ibed 
which transforms each equation into a series of algebraic 
equations suitable for solution on a high-speed computer. Coupling 
and nonlinear effects are accounted for by using an iterative tech- 
nique. Once the solution of the flow field is mee Oe ele 
numerical procedure is utilized to solve for the NO 


30429 pp 109-123) Effects of interaction 
between fluid dynamics and chemistry on formation in com- 


pollutant 
bustion. Bowman, C.T.; Cohen, L.S.; wg wy Owen, F.K. 
= Technologies Research Center, East 


Hartford, CT). Jun 


esearc! 
Average concentration levels of the utants NO, NO., CO 
and unburned = at the exhaust of 


hydrocarbons (THC) 


30430 (EPA—600/2-76-152a, pp 217-266) Prediction of pre- 
kinetics, 


it it be 
and (iii) heat and reactive specie 


a proposed flame reaction mechanism and P’ OF predictions cn be 


30431 pp Estimation of rate 
constants as a function of temperature for the reactions X + YZ in 


From S 
source combustion 
sium. Volume I. Fundamental 
Estimated 


carbon, ene nitrogen, oxygen, and sulfur have been compared 
with rate constants measured by others. This work completes earlier 

of the elements hydrogen, ni rhe fac 
single experimental value for at Hs 5 
there is 


of the 
has the value of -1 kcal/ 
intermediate, or 7 kcal/mol for reactions that 
an unstable XYZ intermediate. 


30432 
of nitrogen in interacting flames. 
ee CA). Jun 1976. 


GA, USA (4 Sep i973). 
the stationary source combustion sympo- 
sium. Volume L Research. 

Measurements of oxides of nitrogen (NO/sub x/) were made 
in a 250,000 BTU/h laboratory furnace fired with multiple burners 
to determine the effects aha interactions on the effectiveness of 
NO/sub x/ control techniques. Measurements were made with both 
gas and oil firings. When all burners were operated at equal air-fuel 
ratios, the behavior of the furnace closely matched that of full-scale 
boilers with furnace temperature and air-fuel ratio the 
controlling factors. burners were operated at widely — 
air-fuel ratios, NO/sub x/ levels were generally higher than 
uniform operation, a result which conflicted hye 
anomalous results. 


— (EPA—600/2-76-15 325-346) Combustion chemistry 
an overview. Seen AF F. (Massachusetts Inst. of 
Tak Cambridge) Jun 1976. 


um On stationary source combustion; Atlanta, 
GA, USAG Sep 191 1975). 


reactions pertinent to the combustion of fossil fuels is reviewed. 


Special emphasis placed on reaction leading to pollutant forms 


From S 
GA, USA (24 
In i the 
Fundamental Researc 
The subject area is exceedingly broad and the paper cannot 
be considered as an overview but rather as a discussion of what 
mathematical models. In assessing the present status and prospects 
computational) aspects from adequacy imbedded 
physics and chemistry. 


30435 (SAND—77-0005) Jape of third order nonlinear 
tyr grt the diagnosis of media, Owyoung, A. 
Dep (USA)). Jan 1977. Contract 


y well suited to 


Pe: quantitative infor- 
temporal resolution with 


These Raman spectroscopy, and the 
Kerr effect. Detection limits are placed on each of these techniques 
by examining a representative example of a trace density of nitro; d that 
gas in a background mixture at one atmosphere. It is found 
nonlinear pap age offer significant improvements over SRS in 
here discrimination fluorescence, time resolu- 


as CHEMISTRY 3123 
equilibrium XY + Z where X, Y, and Z are atoms of the elements 
carbon, hydrogen, nitrogen, oxygen, and sulfur. Benson, S.W.; Shaw, 
ob —_— R.W. (Stanford Research Inst., Menlo Park, CA). Jun 

SHOWCU tila ' SULIUT Can imniv OFmaton 

oxides, and that this inhibition is significant at all air fuel ratios and 

especially at -- air preheats. A mathematical simulation of a flat 

flame was developed and this showed that the observed effect could 

be explained by a kinetic mechanism involving the catalysis of atom YZ yields XY + Z where X, Y, and Z are atoms of the elements 

recombination reactions by SO2. The experimental and theoretical 

results obtained are ee from a practical point of 

view, since they indicate that fuel desulfurization may lead to 

increased NO/sub x/. 

ne CSUMALCS a! OU based lransition state 
theory. The technique gives the following expression for the rate 
ic direction, k/(cm* 
/RT], where AHs00°* 
t have a stable XYZ 
The equations that describe the conservation of mass, momen- are concerted or have 
and the concepts of stream function and vorticity are in’ ; % Production xides 
The stream function-vorticity formulation reduces the number of pp ean we 
ngland, C. (Jet Propulsion Lab., 
governing equations to be solved by one, and at the same time 

removes the troublesome pressure terms. In the present formulation 

each 7 has the same - form, a feature which is conve- 

From Symposium on stationary source combustion; Atlanta, 

GA, USA (24 Sep 1975). | 

; In Proceedings of the stationary source combustion sympo- 
| 

COnaiuons. if Terres On, specics LCI pec! ure 

and velocity maps were obtained throughout the combustor for 

representative operating conditions. Major combustor input param- 

eters were varied over the following ranges: overall fuel/air equiv- 

alence ratio 0.5 to 1.3, air-fuel velocity ratio 0.1 to 40, inlet air swirl 

number 0 to 0.6, air flow rate 0.09 to 0.14 kg/sec, inlet air tempera- 

ture 730 to 860 K and combustor pressure 1 to 7 atm. Water-cooled 

probes were used to remove samples from the flow for on-line 

concentration analysis and to measure temperature. Velocity and 

flow direction were measured using both an impact-static pressure 

probe and a laser velocimeter. Elevated pressure and introduction of 

swirl to the extent considered in the experiments creates “unmixed- = 

ness” in the combustor flow field, producing high local tempera- : : 

tures, which in turn result in enhanced NO formation and consump- 

tion of hydrocarbons. Aerodynamic flame stabilization, achieved 

without benefit of swirl or physical flameholders in systems os 

large air-fuel momentum flux ratios, produces strong stirring whic 

results in reduced temperatures and in relatively low NO formation 

and hydrocarbon consumption rates. 

search Triangle Park, NC). Jun 1976. 

From Symposium on stationary source combustion; Atlanta, 
GA, USA (24 Sep 1975). 
In Proceedings of the stationary source combustion sympo- 
' sium. Volume I. Fundamental Research. 
Several preliminary calculations have been carried out to 
redicting complex combustion pollutant formation chemistry in ; 4 - 
7 In general, the good agreement of predicted quantities and mation with a high degree of spa 
ing. Further improvement in minimal disturbance to the medi ; : 
through code modifications taneous Raman scattering (SRS) and examines the relative 
heat losses to the environment, 
to the flameholder. PROF 
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30436 Asymptotic analysis of steady-state propagation of the 
front of a parallel exothermal reaction. Berman, V.S.; Rayzantsev, 
Yu.S. Prikl. Mekh.; 39: No. 2, 306-315(Mar-Apr 1975). (In Russian). 
An approximate theory of steady-state propagation of the 
plane front of a two-stage mand exothermal reaction in a con- 
densed medium and gas . developed. In constructing its solutions, 
the method of concretin; e asymptotic decompositions is used. The 
ratio between the sum of reaction activation energies and the final 
temperature, determined in the course of the solution of the problem, 
is the decomposition parameter. Characteristic limiting regimes cor- 
responding to different values of the parameters figuring in the 
lem are revealed. For each of the regimes, approximate analyt- 
ical expressions are obtained for wave velocity, distribution of 
concentrations and final temperature. 


30437 Investigation of noise spectra from sheathed 
sheathed air—acetylene flames. Hieftje, G.M.; Bystroff, R.I. (Indiana 
Univ., Bloomington). Spectrochim. Acta, Part B; 30: 187-201(1975). 
Noise power spectra are obtained for both background (— 
OH band) and analyte (Na) emission signals for two locations in 
sheathed and unsheathed air-acetylene flames. For locations low in 
the flame, a flowing gas sheath serves to best minimize flame 
instability; for positions high in the flame, a quartz sheath proves 
superior. Although no useful high frequency minima are observed in 
any noise spectra, the presence of strong fluctuations at discrete low 
wencies (around 25 Hz) high in unsheathed and argon-sheathed 
urges the avoidance of these regions 
possible. Application of these findings to 
tric analysis is discussed. 


and un- 


30438 Impaction of volatile liquid droplets onto a hot liquid 
surface. Waldram, K.L.; Fauske, H.K.; Bankoff, S.G. (Argonne 
ae Lab., IL). Can. J. Chem. Eng.; 54: No. 5, 456-458(Oct 

Photographic observations were made of small droplets of a 
volatile liquid impacting from drop heights of 0 to 20 cm onto a 
shallow pool of a hot, relatively nonvolatile liquid such as silicone 
oil or glycerol. Some requirements for liquid-liquid contact for the 
onset of explosive boiling are given and some implications relative to 
vapor mechanisms are discussed. Droplets of pentane, acetone, pro- 
panol, methanol, and ethanol were used in the study. (JSR) 


ENGINEERING 


GENERAL ENGINEERING 


30439 (CONF-770111—1) To the rescue: Garnet Austin Work- 


shop comes through with help. Leong, R.; Hersey, R.; Jensen, 
C. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1976. Contract W-7405-ENG-48. 35p. Dep. NTIS $4.00. 

From Association of Rehabilitation Facilities conference; 
Anaheim, California, United States of America (USA) (23 Jan 1977). 

The paper is presented in two sections. Part 1 tells how the 
Garnet Austin Workshop came to the rescue of the EE 
Department's Components and Publications Group by helping them 
assemble various instruction manuals for distribution to engineers 
and scientists. It describes how the original working relationshi; ip 
began, the clerical assistance that the center provided, the “blanket”’ 
purchase order which evolved, how manuals are collated and assem- 
bled today, and finally the benefits derived by the hha som their 
clients and LLL. Part 2 tells how additional tasks have been added: 
Clients learn the proper use of hand tools as they deburr hundreds of 
metal panels for electronics chassis. Also, Workshop Supervisors are 
learning how static electricity, normally present on the body, can 
destroy or degrade tiny electronic parts as they are handled or 
oe: in plastic bags. State-of-the-art procedures to prevent this 

occurring are discussed. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 28271, 29768, 30618, 30706, 30804 


30440 (CONF-761109—8) Flow regimes in vertical gas-solid con- 
tact systems. Yerushalmi, J.; Cankurt, N.T.; Geldart, D.; Liss, B. 
(City Coll., New York (USA); Bradford Univ. (UK); Coalcon, New 
York (USA)). 1976. Contract E(49-18)-2340. 47p. Dep. NTIS $4.00. 

From 69. annual meeting of the AICHE; Chicago, Illinois, 
United States of America (USA) (28 Nov 1976). 

The flow characteristics in fluidized beds, i.e., gas-solid sys- 
tems, was studied to determine the flow regimes, the interaction of 
gas and solid in the various flow regimes and the dependence of this 
interaction and of transition between flow re; on the properties 
of the gas and solid, on the gas and solid flow rates, and on the 
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containing vessel. Fluidized beds with both coarse and fine 
are considered. Test results using high speed ae aphy to view 
the operation of a 2-dimensional bed are discussed. (LC 


30441 (LA—6646-MS) Gas-interface studies in large horizontal 
heat pipes. Deverall, J.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jan 1977. Contract W-7405-ENG-36. 16p. Dep. NTIS $3.50. 

A series of tests was made with a large diameter, horizontal 
heat pipe to study the feasibility of maintaining cool zones at the 
ends with inert buffer gases for metal vapor laser applications. 
Studies were made of the slope and stability of the gas interface with 
both water and mercury as the working fluids. Successful operation 
was achieved using a buffer gas mixture for water vapor and a 
convection baffle system for mercury vapor. Results indicated that 
there is a — heat pipe diameter, which if exceeded requires a 
definite gas density to establish an effective interface, but for smaller 
diameters, operation was independent of gas density. 


30442 (ORNL/SUB—3223-2) Stress analysis of perforated 
plates and plates with single and clustered nozzles. Hulbert, L.E.; 
Hopper, A.T.; Rybicki, E.F. (Battelle Columbus Labs., Ohio 
(USA)). 9 Oct 1976. Contract W-7505-ENG-26;SUB-3223. 254p. 
Dep. NTIS $9.00. 

It is well known that stress distributions around a hole in a 
plate are drastically increased if there are other holes in the plate 
sufficiently near. Such stress interaction effects must be anal and 
accounted for in the design of a plate containing multi — — 
tions. Computer programs have —_ developed for 
analysis of the stresses of arbitrary multiholed plates. 
interactions also occur between closely spaced nozzles attached to 

ure vessels such as nuclear reactor vessels. Results of the 
investigations carried out during the second year of the research 
program are summarized. The section of the report describes 
the structures analyzed, the loadings on these structures, and the 
mathematical statements of these problems. The second section 
explains the analysis techniques employed. The third section deals 
with the numerical results obtained for all of the problems solved. 
This section also gives a complete statement of each problem and the 
series of trial functions used to solve each nozzle-plate problem. 
Several appendices are also included. These appendices are intended 
to be users’ manuals for the computer codes used in this research 
effort but which are not explained in the literature. Appendix A 
treats program TABLES while Appendix B explains the use of 
PEBBLES. Appendix C is the users’ manual for program INTRTIE 
which is a large program actually consisting of six individusl pro- 
A D discusses the changes in the input data to 


Finally, Appendix E treats a 
which also generates input data for orINERY 


30443 (ORNL/Sub/2673—1) analysis 
clusters of holes of equal diameters in flat plates, Part I. A single hole. 
Mathews, A. (Tennessee Univ., Knoxville (USA). Dept. of 4 
neering Mechanics). Apr 1969. Contract W-7405-ENG-26;S 
2673. 327p. Dep. NTIS $10.00. 
The analysis of flat plates with clusters of holes is a prelimi- 

nary step to an extensive experimental study of flat plates containing 
prvi Aen of closely spaced nozzles. Results of the analysis of plates 
with a single hole are presented. (TFD) 


30444 (ORNL/TM—5626) PLACRE user’s manual. Sartory, 
W.K. (Oak Ridge National Lab., Tenn. (USA)). Sep 1976. Contract 
W-7405-ENG-26. 109p. AT. 

PLACRE is a two-dimensional (plane stress or axisymmetric) 
elastic-plastic-creep finite element structural analysis program. It has 
been adapted to carry out both thermal and structural analyses for 

pipe walls. The of PLACRE and the input data required 
to run it are descril 


30445 (PB—259 et 
in water heat pipes. Quarterly progress report, 1 Jul—30 Sep 
pee Pittinato, G.F. (McDonnell Douglar As Astronautics Co., Hun- 
m Beach, Calif. (USA)). 31 Oct 197 ng (MDC-G—5481-E; 
F/RANN/SE/GI—41310/PR/75/7). NTI 

vi erent concepts for wi energy in 
several studies have shown that a chemical reaction can occur 
orms an ting plug which lowers the heat pipe performance. 
This study is to determine the most effective combination 
water ane oy that will provide satisfactory performance when 
used as a | absorption, solar-thermal energy collector. The heat 
Pi life tests for the various candidate materials were continued. All 
of the pipes are maintaining a constant performance level. In order 
to determine if the wall thickness of a water heat pipe affects its 
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performance curve, one heavy walled heat pipe was fabricated from 
each candidate material. The formance recovery rate for the 
heavy walled heat pipes was slower than that for the thin walled 
thus supporting a diffusion dependent recovery mechanism. 
Fro ‘© 316 SS heat pipes were fabricated with Inconel 600 condenser 
caps. These pipes were found to be self-venting with respect to 


30446 Automated scheme to determine 
parameters for a recoverable vehicle. Williamson, W.E. Jr. 
(Sandia Labs., N.Mex. Dec 1976. Contract 
EY-76-C-04-0789. 3ip. Dep. NTIS $4.00 

The NRV (Nosetip Recovery Vehicle) 


intact. The design problem of determining mass jettison 

fe yo deployment time in order to ensure that the vehicle does 
tact is considered. The problem is formulated as a min-max 

optimization problem where the design are to be selected 

to minimize the maximum possible deviation in the criteria 

due to uncertainties in the system. The results of the 

that the optimal choice oS 


30447 Computer-controlled multiple-actuator 
shaker offers test capabilities. Fisher, D.K. (California 
Univ., eon te (USA). Lawrence Livermore Lab.). 20 Jan 1977. 
Contract W-7405-ENG-48. 13p. Dep. NTIS $3.50. 

The Laboratory's multiple-actuator shaker facility at Site 300, 
developed for weapons testing, is now also being used for such 
studies as shock and vibration tests of rocket motors, seismic qualifi- 
cation of a turbine-generator set, and formance analysis ‘of the 
rock bolts used in mine-tunnel construction. Rigid loads 
tonnes can be tested over a wide frequency range (dc to 500 } 
with up to 120 channels of real-time data acquisition and display. 

ities include the safe testing of hazardous materials and 
explosives exceeding 90-kg TNT equivalent. The computerized con- 
trol system permits the shaker to be easily adapted to nonstandard 
shock and vibration tests. The shaker can be used for a wide variety 
of projects, such as materials testing, aerospace structural-response 
studies, seismic proof testing, and conventional ordnance work. 
Mechanical Engineering Depart- 
report, July—September 1976. Stone, R.G.; Bathgate, 

MB. B. (eds.). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Sep 1976. Contract W-7405-ENG-48. 4ip. Dep. 


re abstract prepared for each of the 
separate was for six sections 
of the report. (RCK) 


30449 (UCRL—50025-76-3, pp 7-11) With the help of a micro- 
error correcting system, a numerically controlled ma- 


well beyond its normal mechanical limits. 
Whelan, H.W. § Oct 1976. 
In Electronics i 


ations from a true straight line as major machine parts 

their axes produce consistent, repeated machining errors. An Ni 
machine tool at LLL has been modified so these errors are com; 

sated for by an “electronic corrector bar” containing an M 
microprocessor and an associated look-up table. The new system 


axes, finds the appropriate i 
354 um (0.010 in.) (10 mil) of pert travel, and tees, positional 
correction commands. The “electronic corrector bar,” which could 


safe compressed air system. ‘ 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 1 Nov 1960. Contract W- 
7405-ENG-26. 12p. (CONF-601103—1). Dep. NTIS $3.50. 

From Industrial lubrication conference; Knoxville, Tennessee, 
United States of America (USA) (1 Nov 1960). 


Aerial reconnaissance systems: pods/aircraft. Volume 79. 
Shea, E. (cd). Palos Verdes Estates, CA; society of i 
Instrumentation Engineers (1976). 234p. (CONF-760306—P5). 
From SPIE/SPSE technical sym; ay Reston, Virginia, 
United States of America (USA) (22 Mar 197 


‘ged reconnaissance 
vehicle. But recently military planners have looked | toward external- 
ly mounted se to satisfy various data collection needs, 

te s purpose sensors, augment dedicated reconnais- 
sance assets, and provide an interim reconnaissance capability during 
a major tactical aircraft change. Design considerations for both tyj-es 
of systems are presented. Twenty-nine papers were presented at the 
seminar. 


30452 of elastic, multilayer, cylindrical vessels 
loaded by pressure and radial thermal gradient. Huddleston, R.L. 
eee Carbide Nuclear Corp., Oak Ridge, TN); Dewey, B.R. 

Ww tit, New York; American Society of Mechanical 


Radius oo interference parameters of elastic, multi- 
layer, thick-walled cylindrical vessels are optimized on the basis of 
the Mises distortion energy yield criterion. Loadings are assumed 


’ uniform oe we cylinder length and may be independently applied or 


combined internal pressure and steady-state axially symmetric ther- 
mal gradients, as well as specified initial stresses to simulate autofret- 
tage or other residual stresses. The optimization is effected by an 
accelerated, steepest-ascent, gradient projection method, subjected 
to constraints on loaded stress intensity, shrink stress intensity, end 
ing, tangential stress (e.g., for a brittle liner), and monotonic- 
decreasing interface pressures. Independent elastic and thermal prop- 
erties are allowed for each layer; however, time-dependent phenom- 
ena are not considered. The general procedure developed is com- 
cial cases. 


30453 Pressure vessel reliability. Bush, S.H. (Battelle ~— 
Northwest Labs., Richland, WA). pp 398-416 of In Pressure vessels 

and piping: design and analysis. IV. Waite, H.H. (ed.). New York; 
American Society of Mechanical Engineers (1976). 

Relevant information regarding pressure vessel reliability in 
the USA and in certain foreign countries is reviewed. The available 
data are examined and the limitations which may exist in the data are 
described : lic reliability within these limitations is dis- 


30454 Bearing assembly and the like for use in corrosive and non- 
corrosive Mashburn, D.N.; Woodall, H.C.; Wright, 
R.R. (to Energy Research and Development Administration). Ss 
Patent ——_ 666,533. 15 Mar 1976. 6p. 

A novel machine element is described that is characterized by 
a high hard laces which are composed of dissimilar materi- 

— a low coefficient of friction, and resistance 

surfaces are chemically deposited nickel and 
These surfaces permit jam-free operation despite long-term exposure 
to UFe. Preferably, both surfaces have a hardness of at least about 
500 HVi0o on the Vicker’s hardness scale, and preferably the anod- 
ized-aluminum surface is of a type having comparatively little ten- 
dency to sorb uranium hexafluoride. 


30455 Interpolator for numerically controlled machine —_ 
Bowers, G.L.; Davenport, C.M.; Stephens, A.E. (to tis 13 
search and Development Administration). US on 3,969,615. 13 
Jul 1976. Filed date 20 Dec 1974. 20p. 

A digital differential anal vided that, 

yzer circuit is pro’ 

ing on the embodiment chosen, oe sa. 
circular or cubic in lation. In the embodiment for parabolic 
interpolations, the circuit provides Sey trains for the X and Y slide 
motors of a two-axis machine to effect tool motion ee parabolic 
path. The pulse trains are generated by the circuit in such a way that 
a tool motion is obtained from information contained in only 
one block of binary input data. A part contour may be approximated 
by one or more lic arcs. Acceleration and initial veloci 
values from a data block are set in fixed bit size registers for eac' 


small when compared to the velocity cronbe A divider circuit is 
provided in the output of the circuit to smooth the output pulse 
and prevent motor stall, because the overflow pro- 

in the binary addition process are spaced unevenly in time. 
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ee In the past two decades, the dedicated, internally configured 

to recover nose section a cone reentry 

it has flown a near ICBM reentry trajectory. Both mass jettison and 

parachutes are used to reduce the velocity of the RV near the end of 

the trajectory to a sufficiently low level that the vehicle may land 

a This analytically ensures the feasibility of recovery for 

; The production of optical-quality surfaces for laser mirrors 

demands machining accuracies that are beyond the mechanical limits 

of even the best numerically controlled (NC) machine tools. Devi- 

computes the positions of machine parts as they move along their 

used With Nc machi nas reauced This axis separately but simultaneously and the values are integrated to 

machine's positional error from 1.5 um (60 pin.) to 0.1 um (5 pin.) obtain the movement along the respective axis as a function of time. 

and its straightness error from 0.6 ym (25 pin.) to 0.1 pm (5 pin.)— Integration is performed by continual addition at a specified rate of 

providing igh greater precision needed to machine laser mirrors. an integrand vaiue stored in one register to the remainder temporar- 
ily stored in another identical size register. Overflows from the 

30450 -E—4-657) Lubrication and other considerations for addition process are indicative of the integral. The overflow output 
pulses from the second integration may be applied to motors which 
position the respective machine slides according to a parabolic 
motion in time to produce a parabolic machine tool motion in space. 
An additional register for each axis is provided in the circuit to allow 
“floating” of the radix points of the integrand registers and the 
increment to and to reduce 
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30456 Ultrasonic transducer with laminated coupling wedge. Kar- 
plus, H.H.B. (to Energy Research and Development Administra- 
tion). US Patent 3,973,152. 3 Aug 1976. Filed date 3 Apr 1975. 4p. 

PAT-APPL-565, 020. 

The ultrasonic transducer capable of use in a -tempera- 
ture environment incorporates a laminated metal coupling wedge 
including a reflecting edge shaped as a double sloping roof and a 
transducer crystal backed by a laminated metal sound — 
so as to direct sound waves through the 

into a work piece, reflections from the interface 
wedge and the work piece ig to the edge. 
the angie of incllantion of two halves of the 
edge is different. 


1170) Applicability of elasticity theory 
soil mechanics. Grigoryan, S.S. Sep 1976. Translation of 
USSR pore: 15p. Dep. NTIS $3.50. 
a jum On continuum mechanics and related prob- 
lems of eth ous, Union of Soviet Socialist Republics R) 
(23 Sep 1971). 


A method for calculating the settling of building foundations 
is oueminh The mathematical model developed considers the elas- 
ticity of the soil, compressive and shear stresses, the effect of plastic 


deformations in the foundations on the attenuation of , and 
nonlinear characteristics in the behavior of a soil medium L) 
30458 Variable gas leak rate valve. Eernisse, E.P.; Peterson, 


G.D. (to Energy Research and Development Administration). US 
Patent 3,981,480. 21 Sep 1976. Filed date 19 Dec 1974. 6p. 

PAT-APPL-534,333. 

A variable gas leak rate valve which utilizes a poled 
electric element to control opening and closing of the valve is 
described. The gas flow may be around a cylindrical rod with a 
tubular piezoelectric member encircling the rod for seating therea- 
gainst to block passage of gas and for reopening thereof upon 
application of suitable electrical fields. 


Heat recovering device for dishwashers. Pilz, E.; Schmidt, 

B. (to Stierlen-Maquet AG). US a 3 Boe ua 19 Oct 1976. 

Priority date 3 Dec 1974, German, Fi ederal Republic of (F.R. 
8p. 

A device for recovering heat from dishwashing machines, 
especially dishwashing machines of the type in which dishes to be 
washed enter the dishwashing machine through an o ig in one 
side and are removed from the dishwashing machine from an open- 
ing in the opposite side of the machine. Lona age ay 
means positioned to receive heated air from the wee > S 
dishwashing machine and conveys the air via duct work ugh a 
heat exchanger. The heat pump compresses coolant fluid which then 
flows through the condenser and then to the evaporator wherein the 
heat exchange with the air occurs and then back to the pump. Water 
undergoes heat exchange with the coolant fluid in the condenser and 
this water may be used during the dishwasher cycle. Controls for the 
supply of the coolant fluid to the evaporator and the starting and 
stopping of the drive motor for the pump are provided. 


30460 Application of the limiting current method to mass transfer 
in packed beds at very low Reynolds numbers. Appel, P.W.; Newman, 
a al of California, Berkeley). AIChE J.; 22: r No. 6, 979-984(Nov 


The limiting current technique is used to obtain mass transfer 
coefficients at very low Reynolds numbers (Re less than 0.1) in a 
ay bed consisting of stainless steel spheres. The data show that 

Re less than 0.015, the Nusselt numbers are below those predict- 
ed by existing empirical correlations. The results are discussed in the 
light of some mathematical models for packed beds rted in the 
literature and show pny cman tt with the values 
predicted by Sorensen and Stewart (19744). 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 29349, 29438, 30056, 30119, 
30242, 30247, 30623, 30670, 30671, 30672, 31604, 31616, 31617, 
31618, 31619, 31620, 31621, 31622, 31623, 31624, 31625, 31626, 31640 


30461 (NP—21672) Superconducting devices and materials. A 
literature survey issued quarterly, October—December 1976. Issue 
No. 76-04. Olien, N.A. (comp.). (National Bureau of Standards, 
aoe. Colo. (USA). Inst. for Basic Standards). 1976. vp. National 
of Standards, co. 

brief review o highlights o! iterature is presented. 
The review is followed by a bibliography of approximately 750 
references. (TFD) 


30462 (NTIS/PS—76/ php = Magnetometers (citations from the 
tional Tec! formation Service, Springfield, Va. A)). Dec 
1976. 178p. NTIS. 
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Supersedes NTIS/PS—75/830. See also NTIS/PS—76/1026. 

The cited reports discuss the theory, design, formance, 
and calibration of various types of magnetometers. y equipment 
studies are included; reports describing only app! fications. Or process- 
ing of data are generally excluded. (This aed bibliography 
contains 173 abstracts, 11 of which are new entries to the previous 
edition.) (GRA) 


30463 (NTIS/PS—76/1026) Magnetometers (citations from the 

Engineering Index data base). 1976. Reimherr, 

(USA Dee 

NTIS/PS—76/1 1025. 

The ent pe reports from a worldwide literature survey discuss 

the theory, design, formance, and calibration of various ene of 

etometers. y equipment studies are included; reports de- 
collins only applications or 


of data are generally ex- 
cluded. (Contains 161 abstracts 


Industrial hygiene surveys of U.S. mines. Sutton, G.W. 

Washington, DC; Bureau of Mines (1975). vp. 

summarizes the results of studies of mine air 
contaminants found in underground mines using diesel powered 
equipment. The studies were made in three underground coal mines 
and four underground noncoal mines. The investigations included 
systematic sampling of the mine atmosphere for the purpose of 
obtaining engineering information relative to air contamination origi- 
nating from diesel exhaust in underground mines. Although individ- 
ual spot samples for carbon monoxide and carbon dioxide indicated 
elevated peak concentrations, the time-weighted averages were 
below the current TLV of 50 ppM and also the suggested lower 
value of 35 ppM. Concentrations of nitrogen dioxide and aldehydes 
did not exceed their pangs le Samples for particulates in some 
mines ranged above the TLV. Samples were cumulative samples of 
all particulate including mineral dust which was present and do not 
reflect diesel soot concentrations. Noise levels exceeded the standard 
applicable in coal mines. Based on observations, calculations and best 
estimates, the duty cycle of equipment was in the range of 20 to 50 
ment, the effects of equipment travel speed, air es travel 
distance, and duty cycle are as significant as size and type of 
in determining levels of contaminants at a given location and time. 
Some samples for total nitrogen oxides were erratic. The variation in 
the results indicates that more reliable methods should be dev: 
for mine use. In spite of the variation in the reported results, it is 
indicated that the TLV can be realized. 


30465 Low temperature mechanical testing machine. Hartwig, 
G.; Wuechner, F. (Univ Karlsruhe, Ger). Rev. Sci. Instrum.; 46: No. 
4, 481-485(Apr 1975). 

A machine was constructed and installed for testing the 
of materials down to liquid helium tempera- 


or 
machine are so selected that plastics, resins, etc. can be tested, but it 
conductors (superconductors) under static or dynamic 
included. 8 refs. 


oF 


Proceedings of the sixth 
ing conference. Mendelssohn, K. (ed.). Guildford, Eng.; IPC Science 
a Press Ltd. (1976). 533p. (CONF-760508—). pounds 


From 6. ICED meeting; Grenoble, France (11 May 1976). 
for 102 papers. There were 
i previo and 54 covered material 
30467 Present status of 


applications of the Josephson effect. Irie, 
F. (Kyushu Univ., Fukuoka); Nakamura, A. pp 11-19 of In Proceed- 


ings of the sixth’ international cryogenic conference. 
Mendelssohn, K. (ed.). Guildford, IPC and Technol- 
6 ICED meeting; Grenoble, F (11 May 1976). 
rom 6. Trance 
te h and developmen: n appli 
review is given o! researc it on 
cations of the Josep effect. The area of the applications extends 


from the fields of hi high sensitive measuring devices of use 
toi dia sine othe 


are taking root in 

getting over the barrier of 

30468 Thermodynamics of Univ. pp 3640 
chines. Scurlock, R.G. (Southampton Univ., rede. 36-40 of In ag 
Proceedings of the sixth international cry ogenic engineering confer 

ence. Mendelssohn, K. (ed.). Guildford, Eng.; 
Technology Press Ltd. (1976). 


tures. The facility is designed to perform static and dynamic mea- 
surements, and is rigid and fast enough to measure the work of 
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From 6. ICED meeting; Grenoble, France (11 May 197 

See CONF-760508—. 

forthe succesfal development of large 
frame is essential for the successful oa of my el 
machines with rotating superconducting fiel 
modynamic concepts are discussed by eth he aes 
enthalpy in the rotating frame, and by extensive use of the h-s 
diagram for helium. In discussing possible See techniques, 
particular attention is paid to the closed and open thermosyphon 
processes and to the exchange of energy between fluid and rotor. 
Although much 


After about ten years of laboratory studies, superconductivity 
as applied to alternators is now en an industrial phase. The 
of greater concern, economical and operational. Already existing 
oe one are described and prospects of using cryoalternators in 
ulties involved in construction, the economical and 
conjecture, at well at the performances required by the eventual 


30470 4.4 K refrigeration system for an industrial magnetic sepa- 
Eatwell, Clarke, M.E. (BOC Lid., Pp 6249 of 


Press Ltd. (1976). 
. ICED meeting; Grenoble, France (11 May 1976). 
See CONF-760508—. 
. A small capacity refrigerator for an industrial superconduct- 
ing magnetic separator and the small capacity turbine specially 
developed for the plant are described. The refrigeration capacity is 


25 W at about 4.4°K without the need for liquid nitrogen precool- 
ing. Descriptions are included of the cycle and of the 
major plant components. 


refrigeration used in conjunction with industrial 
devices has placed great emphasis on the long term ility of the 
refrigerator. Formerly the limitations of the » Fenda plant were 
in the reciprocating expansion machines. With the advent of the gas- 
lubricated expansion turbine, which, when operated with a reason- 


tari, K.; Ishizuka, K.; pode be Pp 74-76 of In Proceedings of the 
sixth international conference. Mendelssohn, 
K. (ed). Guilford, Eng IPC Sc and Technology Press Ltd. 


(197 
From 6. ICED meeting; Grenoble, France (11 May 197 


systems of one refrigerator per cry 
erator used is a modified Sumitomo’s 4 1/h helium liquefier, of 
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cryogenic engineering conference Mendelssohn, K. (ed.). Guildford, 
Eng.; Lea. (1570), 1 May 1976) 

rom meeting; rance (1 1 

See CONF-760508—. 

In the event of a fault in a jucting device cooled by 
supercritical helium, the helium may be heated to a temperature in 
excess of the superconductor critical temperature. It will then be 
necessary to shut off the current and wait for the helium temperature 
to recover before the device may be reoperated. Equations are 
written that relate the thermal characteristics of the refrigeration 
system and the thermal capacity of the load to the time dependent 
temperature of the superconductor. A solution is found for the case 
where the thermal capacity of the helium refrigerant dominates the 
thermal capacity of the superconducting device. 


30474 Very high cooling power adsorption cryostats for tempera- 
tures below 0.7 K. Goldschvartz, J.M.; van de Merwe, W.P. (Delft 
Univ. of Tech., Netherlands). pp 89-92 ‘of In Proceedings of the sixth 

international cry conference. K. 
£546). Guildford, Science and Technology Press 


From 6. ICED meeting; Grenoble, France (11 May 1976). 
tion cryostats with a new geometry appreciable 
amounts of liquid helium, about 250 cc, at temperatures well below 
1°K can be obtained. With one of those cryostats and pum 
uid helium four, tem has been reduced down to 0.65° 
ith an improved version of that cryostat even lower temperatures, 


refilled condensation 
.D. G. (Fritz- 
Haber-Institut der Max-Planck-Gesellschaft, Berlin). pp of 
Proceedings of the sixth international cryogenic 
ence. Mendelssohn, K. (ed.). Guildford, Eng.; tfc 
Technology Press Ltd. (1976). 
From 6. ICED meeting; Grenoble, France (11 May 1976). 
See CONF-760508— 
A *He cryostat with a closed *He cycle and a continuous! 
stage cooled with He Ii is descri 
g capacity of this stage is large enough to dispense with 
the He I stage at 4.2°K which is normally in such cryostats. 
For replenishing He II normal boiling helium is refilled into a small 
sized separate volume, which is pumped down to the temperature of 
the precooling stage and admitted by means of a superfilter acting as 
a temperature controlled valve. Helium level and temperature of the 
condensation stage are controlled automatically. The operating char- 
acteristics are described and the temperature constancy as well as 
the cooling power are illustrated. The cryostat has been used in long 
term runs and provided excellent performance. 


30476 Dilution refrigerator for neutron experiments. Roubeau, P. 
(CEA, Saclay, France). pp 99-101 i In Leng + of the sixth 

international cry as on Mendelssohn, K. 
(e576). Guildford, Bap, ead Pomp 


‘From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508— 

A new topology for a dilution refrigerator was used in order 
easy sample access; it gave unexpectedly good results. The idea was 
to replace the vacuum by the poorly aliens dilute phase below 
0.2°K and to use the Kapitza resistance as a means of insulation. In 
this manner the tubing is restricted to the concentrated phase and 
any leak which is compared to the main flow is unimportant. 
The number of joints susceptible to leaks is reduced to a minimum 
and the few remaining junctions which are stainless steel arc-welded 
are freely accessible. The sample in the dilute phase in the mixing 
chamber can be changed without rupturing the outside vacuum. The 
thickness of the dilute phase in the neutron beam is 0.2 mm which 
gives an acceptable absorption of less than 10% wd 4 A neutrons 
with negligible variation below 0.1°K. A liquid nitrogen temperature 
shield, cooled by continuous transfer from a stan storage dewar, 
and a 6 litre liquid helium main bath (which e t within 5 cm of 
the 4.2°K surface is kept at 2.17°K), allow a 48 hour automacy. 


30477 Dilution refrigeration: new concepts. Niinikoski, T.O. 

Geneva). pp 102-111 of In pha of 
erence. Mende! 

Guildford, Bag, IPE and and Technology Press Ltd. (197 

From 4 ICED meeting; Grenoble, France (11 May 197 

See CONF-760508—. 

A mathematical treatment is given for the analysis and opti- 
mum design of dilution refrigerator with a continuous countercur- 
rent heat exchanger. The theory is compared with the performance 
of two refrigerators of this design. Several other refrigerators are 
also analyzed in view of the given model. Some present and future 

of large dilution refrigerators are re- and previewed. 


rotors is required, it is concluded that helium refrigeration on large 

superconducting electrical machines can be achieved with simple 

techniques. 

30469 Research and development of cryoalternators for large- 

electrical power systems. Sabrie, J.L. (Electricite de France, Cla- 

mart). pp 41-48 of In Proceedings of the sixth international cryogen- 

ic ny conference. Mendelssohn, K. (ed.). Guildford, Eng.; 

IPC Science and Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 
30471 Oil removal system for an oil-injected screw compressor on 
helium. Morrell, B.; Brittaine, L.J.; Clarke, M.E. (BOC Ltd., 
London). pp 66-68 of In Proceedings of the sixth international 
cryogenic engineering conference. Mendelssohn, K. (ed.). Guildford, 
Eng.; IPC Science and Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 
ably clean gas supply, has a virtually infinite life, the limitations of 
the compressor have become dominant. Developments are discussed 
in the improvement of oil removal equipment used in conjunction 
with a rotary screw compressor having an overall potential reliabil- 
ity of that presently being achieved by the refrigerator turboex- 
panders. 

30472 On-board refrigeration system. Kanazawa, Y. (Sumitomo 
Heavy Industries Ltd., Tokyo); Watanabe, N.; Yamauchi, H.; Mawa- 
‘ Ucsign and On and O On-DOa©>rd 
refrigd 
Refri 
Claude cycle, and provides its helium coolant to two radiation 
shields and to the condenser located in the gas phase of the liquid 
helium vessel of the cryostat. And the refrigerator’s helium mist 
coolant in the condenser suppresses gas phase pressure inside the 
liquid helium vessel of the cryostat. It indicates condensation of 
evaporated helium gas of the liquid helium vessel. All the systems 
assured smooth, stable operation through the experiments. So, a 
series of experiments provide us useful data for on-board refrigera- 
tion system. 
30473 Calculating the recovery time of a supercritical helium 
refrigerator after a thermal upset. Dean, J.W. (Los Alamos Scientific 
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30478 Dilution refrigerator with sintered silver powder heat ex- 

for use in the millikelvin range. Frossati, G.; Thoulouze, D. 
(Centre de Recherches sur les Tres Basses Temperatures, Grenoble, 
France). pp 116-118 of In Proceedings of the sixth international 
cryogenic engineering conference. Mendelssohn, K. (ed.). Guildford, 
Eng.; IPC Science and Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

A dilution refrigerator was built with the purpose of heme =: 4 
temperatures in the range of 3 to 4 mK in a continuous regime. This 
should allow the precooling of suitable metal samples under high 
magnetic fields, low enough that nuclear demagnetization might lead 
to direct observation of nuclear ordering. Preliminary experiments 
have given a minimum magnetic temperature of T* = 3.2 mK (T 
approximately 3.5 mK) at a *He flow rate of 100 micromoles/sec. 


30479 Cryogenic installation for the energy storage experiment 
‘ESPE2’'. Katheder, H.; Zahn, G. (Institut fuer Experimentelle Kern- 
physik, Karlsruhe, — pp 139-143 pork In Proceedings of the sixth 
international cryogeni erence. Mendelssohn, K. 
) Science and Technology Press Ltd. 


From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508-—. 

The cryogenic installations consisting of a bath cryostat and 
the necessary connections to a refrigerator are described. The bath 
cryostat has a useful diameter of 800 mm and a useful inner depth of 
1500 mm. The cryostat is designed to withstand pressures up to 6 bar 
abs. The mass to be cooled was 470 kg. Cooldown velocity was 10 
K/hr. The LHe-level and the cooling gas for the electric leads are 
automatically controlled. To take excess gas in case of a quench a 50 
m* gas bag is provided. The experiment has 
without any major fault. 


Experiences with a supercritical helium cooling system for 
the investigation of superconductors. Irie, F. — Bsn Fu- 
kuoka); Klipping, G.; Luders, K.; Matsushita, T.; U,; 
Takeo, M.; H. pp 150-153 "of In the sixth 

international cry conference. Mendclacke K. 
Guiltor, I Science and Technology Press Ltd. 


From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

A continuous flow cryostat using supercritical helium 
Heat loads up to 10 W can be applied to the investigated system. 
Measurements of the heat flux density q (AT) in helium and “| 
supercritical helium are reported for a copper sample of about 2 
For liquid helium the results are in good agreement with available 
data. It is shown that for supercritical helium values can be obtained 
which are comparable to those for the liquid coolant. 


30481 Long-term helium dewar for space experiments. Urbach, 

A.R.; Herring, R.N. (Ball Brothers Research Corp., Boulder, CO). 

pp 154-156 of In Proceedings of the sixth international cryogenic 

engineering conference. Mendelssohn, K. “7 Guildford, 

IPC Press Ltd. (11 May 1976. 
rom meeting; Grenoble, rance 11 y 1 

See CONF-760508—. 

A liquid helium dewar was developed to demonstrate long- 
term cooling feasibility for future scientific space experiments. Ap- 
plicable types of experiments are superconducting gyros or magnets 
and infrared telescopes. The dewar is capable of containing 86 
kilograms of superfluid helium in space for one year. It consists of 
multilayer insulation, vapor-cooled shields, retractable supports, su- 
= valves, and superfluid plugs. The dewar is equipped with 

th accelerometers and temperature sensors, such that the individ- 
ual elements of the assembly can be independently evaluated for 
thermal and structural performance. 


30482 Design of small constant flow cryostats. Davey, G. a. 
of Engineering Science, Oxford). pp 157-158 of In Proceedings 
the sixth international cryogenic engineering conference. Mere. 
sto. Guildford, Eng.; IPC meg and Technology Press 
From 6. ICED Grenoble, France (11 May 197 
See CONF- 760508 
The system described has the following features: the transfer 
line is a separate unit, detachable from the dewar and cryostat; the 
helium gas evaporating from the liquid in the heat exchanger is used 
not only to cool the radiation shield but also the cryostat support 
tube and transfer line vacuum jacket; the heat exchanger is very 
small; and the cryostat is symmetrical about the axis of the support 
tube so that linear and rotational motion of the experimental assem- 
bly can be incorporated. 


30483 Superfluid helium bath for superconducting ca Bon 
Mardion, G. (Centre d’Etudes Nucleaires, Grenoble, re 
det, G.; Vallier, J.C. pp 159-162 of In Proceedings of the sixth 


ERA VOL. 2, NO. 12 


ference. Mendelssohn, K. 
Eng; Pe and Tech Technology Press Ltd. 


From 6. ICED meeting; Grenoble, France (11 May 1976). 
CONF-760508—. 


ormance of superconducting magnets is appreciabl 


when 
The use of su mducting magnets in superfluid helium involves 
additional culties particularly for large magnets. A new tech- 


— which allows the magnets to be used in a bath of superfluid 
um whose surface is in equilibrium with atmospheric pressure 
was pee ee gg The methods used in constructing such systems are 

experimental results obtained for magnets made from 
Nb—Ti and NbsSn are presented. 


30484 Liquid helium saver. Avenel, O.; Der Nigohossian, G.; 
Roubeau, P. (CEA, Saclay, France). pp 163-165 of In Proceedings of 
the sixth international cryogenic engineering conference. Mendels- 
sohn, K. (ed.). Guildford, Eng.; IPC Science and Technology Press 


Ltd. (1976). 
From 6. ICED (11 May 1976). 
er’ pie ted 
cryostat equi with a um saver’ is 
schematically. A mass a rate M of helium gas at pressure is 


injected in a counter-flow heat exchanger extending 
— uid helium temperature. After isenthalpic expansion through a 

ibrated flow impedance this helium gas returns via the low 
pressure side of the heat exchanger. The helium boil-off of the 
cryostat represents a mass flow rate m, which provides additional 
precooling of the incoming helium gas. 


30485 Non-dissipative liquid helium level detector. van de 
Merwe, W.P.; Bodegom, E.; Goldschvartz, J.M. (Delft Univ. of 
Tech., Netherlands). ). PP 170-171 of In i of the sixth 

conference. Mendelssohn, K. 
Science and Technology Press Ltd. 


‘From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

A non-dissipative liquid helium level made-up 
series of identical capacitors connected in 
of the plates of each capacitor unit can pat on the free surface of 
the liquid hehum. The d tinuously changing capacitance is mea- 
sured with a normal —— bridge. 
sensor is particularly the region of temperatures 


30486 Lambda-tight ruby valve. Blaisse, B.S.; Goldschvartz, 
J.M.; van de Merwe, W.P. (Delft Univ. of Tech., Netherlands). pp 


temperature of 1.2° 


30487 Simple demountable device to fix A-tight in rings. 
Goldschvartz, J.M.; Bodegom, E.; van de Merwe, W.P. (Delft Univ. 


From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

A demountable device to fix optical windows, 
superleaks, etc., to apparatus in liquid helium has been designed and 
proved to be lambda-tight down to a temperature of 1.2°K. 


30488 Some construction features of a 
lenses. 


ing electron microscope 5 
Munich). pp 175-177 of In Proceedings ternational 
cryogenic engineering conference. Mendelssohn, K. (ed.). Guildford, 
.; IPC Science and Technology Press Ltd. (1976). 
From 6. ICED Gods Gradlin, France (11 May 1976). 
nstructed fe lenses 
cryostat was co: 
nique and electron microscopy have to be A high 
ens. These conditions are met by a bath cryostat consist- 
ing o 3 chambers. The solutions of the following problems connect- 
with the design are discussed: arrangements and suspensions of 
and sealings for the feed- 
ughs necessary for introducing mo specimen 
ture, The feedthroughs have to penetrate shilaing of 


30489 Field attenuation as underlying principle for cryo current 
comparators. Grohmann, K.; Hahlbohm, H.D.; Hechtfischer, D.; 


ing conference. Mendelssohn, K. (ed.). Guildford, Eng.; IPC Science 
and a Press Ltd. (1976). 
From 6. ICED meeting; Grenoble, France (11 May 1976). 
See CONF-760508—. 
Using a ruby of those used in micrometers, a valve to transfer 
helium II was to be used instead of the common 
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ing conference. Mendelssohn, K. (ed.). Guildford, Eng. 

rance (11 197 
See CONF 160508 
Cryo current comparators (CCC) are devices in which the 
ratio of two currents flowing in the ratio can be deter- 
mined with extreme high accuracy. The characteristic feature of a 
a multihole SQUID or a flux transformer coupled to 
a SQUID. The shields can be constructed in a variety of ways. 
Common to all types is a gap region which prevents signal short 
circuiting. From former investigations we know that the geometry 

concerning uence o' shield’s gap geometry on the error 

a CCC are reported. 

Parametric frequency conversion in long Josephson junc- 
tions. Irie, F.; Ashihara, S.; Yoshida, K. (Kyushu Univ., —— 
of the sixth international cry 

conference. K. Lid. (1979. Guildford, 


Current steps at voltages corresponding to the parametric 
coupling between an applied rf field and junction resonant modes 
have been observed in Josephson tunnel junctions in the flux- 
flow state. The observed periodic variations of the step height due to 
the applied magnetic field are explained quantitatively by a perturba- 

asa 


film superconducting quantum interference . Duret, D. 
(Univ., Zena, Pp 187-189 of It 
Proceedings of 


ence. Mendelssohn, K. (ed.). Guildford, Eng.; 
Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

An industrial method has been developed to manufacture a 
reliable and very low cost thin film niobium SQUID. The main 
Pangea procedures are described. A 350-MHz has 

which allows us (using liquid Nz cooled 
‘Hz under ideal condi 
Optimization of the 
preliminary 


30492 Magnetic separation at high magnetic fields. Watson, 
J.H.P. Ltd., St. pp 223-226 of In 
Proceedings o sixth in confer: 


of the 
ence. Mendelssohn, K. (ed.). Guildford, ‘Eng; IPC Science and 
Technology Press Ltd. (1976). 
From 6. ICED meeting; Grenoble, France (11 May 1976). 


the particles can aid 


Applications of the Josephson effect. 
(California Inst. of Tech., Pasadena). pp 
fundamen 


443-449 of In Atomic 
masses and tal constants. Vol. 5. Sanders, J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; 1975). 


See CONF 
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18 figs.; 4 tabs. Available from Dt. Patentamt, Muenchen 


A descri; f heat that avoids 


HANDLING EQUIPMENT AND PROCEDURES 


30495 (LA-UR—77-72) Fission and explosive energy releases of 
PuO,, PuO.—UO2, UO2, and UO; assemblies. Koelling J. J.J.; Hansen, 
G.E.; Byers, C.C. (Los Alamos Scientific Lab., N.Mex.. (USA)). 
1977. W-7405-ENG-36. 19p. (CONF-761 103—23). Dep. 
From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov at 
The critical masses and and explosive ey se 
of PuO2, PuO2-UO2, UO2 and UOs assemblies were . The 
choice of parameters used in the model is conservative and was 
chosen after review of appropriate plants that have been and are 
proposed for construction in the future. The resulting data enve 
are intended to include any conceivable set of circumstances 
could ultimately lead to a nuclear incident. All energy release 
analysis was performed for initial fission spikes only; recriticality 
mec! were not considered. 


30496 Transfer of test samples and wastes 
between post-irradiation test facilities (FMF, AGF, MMF). Ishida, Y.; 

uc uel Deve’ t Tokyo (J; ). Feb 
1975. ve (In Japanese). NTIS (US Sales Onl _ 

A wide review is given on the roblems asociated withthe 
transfer of test samples and wastes oer ae 
facilities, FMF (Fue soaioeing, Facility), AGF (Alpha Gamma 
Facility), and MMF (Material Monitoring Facility) at the Oarai 

Center, PNC. The test facilities ~ connected with the 


part, _—~ materials that are 
rted between JOYO and the test facilities are 


arth art various rou mato transpo 
with many block charts and figures. Brief explanation with 
and drawings is also given to transportation and vessels. 
some future problems are discussed, such as the prevention 
Wr diffiaive contamination, ease of decontamination, and the identifi- 
cation of test samples. 


Proceedings of a symposi' 
Atomic Energy y, Vienna a 1976. 547p. (In several 


called hot laboratories, for Ranges 4 radioactive substances of 
activity as well as cae Ss elements. 
re) d. symposium was to 
t state of knowledge and collect tunetion on the 
recent pee lopments on various — of safety in hot laboratories. 
The symposium was attended by 140 2 from 32 countries 
and three were 45 papers present- 
ed during eight tec’ sessions. The topics covered were: the 
safety features of the planning and design of hot laboratories, air 
cleaning, transfer and transport systems, criticality control, fire pro- 
tection, waste management, radiological — administrative 
arrangements and operational experience. r emphasis in the 
was ety features of p ga 
papers presented at symposium are presen 
discussions in full and a concluding summary. 
30498 (UCRL—50016-76-3, 3, pe and assurance for sys- 
tems the tritium facility. 
echanical quarterly report, 
1976. 
A quality-assurance program for tritium-handling systems 
LLL tritium facility has been developed. Operational pared 
agg Se design, construction, and testing have been writ- 
-material storeroom has been established to procure 
high-quality materials. Ten systems required modifica- 
tion under the new guidelines. Several have been completed and 
others are in various stages of development. 


30499 (UCRL—50016-76-3, 13-16) Sloshing in pools under 
motion. 30 


ground 1976. 
In Mechanical Department quarterly report, 
July—September 1976. 


result, the possibility of traveling-wave parametric devices with long ee 
J hson t' 1 junctions. As introductory remarks, some special features of transferring irradi- 
ee ated materials are described. In the second roblems on the 
management of nucl 
item by item. In the 
to be 
: : — _ Symposium on the design of and equipment for hot 
analogous thin film SQUID. The rapid expansion of the nuclear power industry and the 
See CONF-760508—. 
The benefits that come from the use of aes in 
high intensity magnetic separators are first, the ability to process at 
high velocities without a decrease in efficiency which increases the 
production rate for a giv lenoid allows 
the full matrix to be c ig off the field, 
which also leads to a hi e use of high 
fields to magnetically fl the extraction 
process. 
Mercereau, J.E. 
effect i 
devices Presented, WIL Special standards applica- 
tion to experts unfamiliar with superconducting phenomena. (MHR) 
30494 Procedure for the production of a supraconducting com- 
pound wire. Furuto, Yoshio; Suzuki, Takuya; Ikeda, Masaru; Tanaka, 
Yasuzo; Meguro, Shinichiro; Miura, Takeshi. (to Furukawa Electric 
Co. Ltd.). German(FRG) Patent 2,345,779/B/. 24 Jun 1976. 15p. (In 
German). 
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Spent-fuel elements from nuclear reactors are stored in os 
pool structures while waiting to be —— Structural | 
ted during earthquakes include the hydrodynamic effects of 
water. Experimental data on the hydrodynamic effects in such 
large pools under earthquake-like motion have never been obtained. 
To obtain such data, we ran tests on large ——— pools near the 
Nevada Test Site during two large underground nuclear events. The 
results indicate that established linear theories for hydrodynamic 
effects can be used for the design of such large pools under earth- 
quake loading. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 28940, 31586 


30500 (RFP—2244(Rev.1)) ATMX-600 rail car safety analysis 
report for packaging (SARP). Adcock, F.E.; McCarthy, J.D. (Ato- 
mics International Div., Golden, Colo. (USA)). 21 Feb 1977. Con- 
tract EY-76-C-04-3533. 32p. Dep. NTIS $4.00. 

The ATMX-600 series rail car is used by Rockwell Interna- 
tional, Rocky Flats Plant, for shipping low-level radioactive waste 
under the provisions of DOT Special Permit 5948. Fissile Class I 
shipments are authorized with the car loaded to capacity with drums 
containing up to 200 g of 7°°Pu. Inner packaging may be polyethyl- 
ene-lined steel drums or fiberglass-coated plywood crates. These 
massive double-walled steel cars provide the equivalent protection of 
a Type B package. Rapid loading and unloading of the 9- by 9- by 
saat cones space is accomplished by prepackaging the waste in 
standard 20-ft steel cargo containers. The A rail car will 
hold two cargo containers, each carrying seventy 55-gal drums and 
up to 44,800 Ib gross weight. Improvements to inner packaging and 
current shipping practices are discussed. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 28712, 28713, 28737, 28777, 30653 


30501 (CONF-760689—) Nondestructive testing for pipe sys- 
tems. Symposium papers and related information. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Aug 1976. 317p. Institute of Gas 
Technology, Chicago, IL $25.00. 

From Symposium on nondestructive — for pipe systems; 
Chicago, Illinois, United States of America (USA) (7 Jun 1976). 

Nineteen papers were presented at the conference. A separate 
abstract was prepared for each paper. (RCK) 


30502 (CONF-760689—, pp 21-55) Electronic detection of mill 
originated flaws and defects. Rogers, W.M. (AMF Tuboscope, Inc., 
Houston, TX). Aug 1976. 
From Symposium on nondestructive ey for pipe systems; 
Chicago, Illinois, United States of America (USA) (7 Jun 1976). 
In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

’ A favorable attitude on the part of people in the gas transmis- 
sion and distribution industry towards seeking quality products has 
long been a well known fact. Even ree tight manufacturing 

idelines have been established and inspection procedures em- 
ployed by equally concerned manufacturers, defective pipe makes its 
way to the project. Failures, while testing the line or while in 
production, draw attention and cause unus' oo. The need for 
additional inspections has become apparent. New techniques and 
systems have been developed that may be employed toward more 
complete assurance of the quality and integrity of the - material 
used in construction of pipeline transmission and distribution sys- 
tems. A combination of techniques provide the best —— rather 
than relying upon a single method which may be limited in its 
capability. 


30503 (CONF-760689—, pp 57-72) Mill testing of plastic pipe. 
Ruddick, R.B. (E. I. du Pont de Nemours and Co., Inc., Wilmington, 

rom Symposium on nondestructive testing for pipe systems; 
Chicago, Illinois, United States of America (USA) & > 1976). 

In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

The development of minimum standards for plastic piping for 
gas distribution use is a function of an ASTM committee, —_ the 
a ae of those standards is prescribed by the Department of 

ransportation. Typical in-plant testing equipment and programs for 
plastic pipe and fittings are described. Radvation gauging of pipe wall 
kness and fluoroscopy of fittings are specific nondestructive 
techniques described; but the presentation is not limited to nondes- 
tructive methods, dimensional measurements, and burst testing being 
vital portions of the quality verification program. The sensitive 
nature of the end-use application makes the manufacture of plastic 
gas Piping components a potential area of application for new 
nondestructive procedures. 


30504 (CONF-760689—, pp 73-83) Responsibility in pipeline 
radiographic inspection. Barkow, A.G. Aug 1976. 
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From Symposium on nondestructive testing for pipe systems; 
Chicago, Illinois, United States of America (USA) & Jun 1976). 
In Nondestructive testing for pipe systems. Symposium 
papers and related information. 
Responsibility for radiographic i ion cannot be delegat- 
ed to the radiographic operator in the field alone. All those con- 
cerned with the construction of the pipeline, starting with the 
engineering and owner company and including the construction 
contractor and field inspection personnel, must take an active part to 
make radiographic inspection and the consequential use of the results 
a actor. Past experience with radiographic 
has frequently been less than satisfactory because of the lack of 
meaningful res ibility. This paper tries to point out the phases of 
responsibility that must be assumed by others than the field 
tors. Radiographic i tion can only have a real meaningful 
tion in the entire quality control program of a pew construction if 
it is properly administered and if the results of such inspection are 
used for the correction of defects and for the improvement of 
welding procedures. There is an increasing need for responsible 
control of radiographic inspection and this must include the proper 
use of both the film that is produced and the interpretation of the 
defect indications. 
30505 (CONF-760689—, pp 85-102) Professional welding inspec- 
tor. Wagoner, D.S. (Northern Illinois Gas Co., Aurora). Aug 1976. 
rom Symposium on nondestructive testing for pipe systems; 
Chicago, Illinois, United States of America (USA) G yun 1976). 
In Nondestructive testing for pipe systems. Symposium 
‘echniques in y's “pipelining” operations 
wooden gas main was installed. As a result of this evolution, we 
benefit from the use of higher strength steels and, consequently, 
from safer and more efficient pipelines. These new steels and their 
fabrication and installation include exotic pipe chemistry, advanced 
pipemaking techniques, advanced welding techniques, and nondes- 
tructive testing. All of this advancement is carefully = 
through the qualification and certification requirements of Federal, 
state, and local codes. Generally speaking, one of the persons most 
often assigned responsibility for assuring compliance to many of 
these code requirements is the welding inspector. To keep pace with 
— code pr ne soa company training objectives need con- 
tin review updating. We must be assured that we have 
rovided the training for the welding inspector to proper- 
y execute his duties. Some of the areas of expertise neces- 


30506 inspection. 
a (Consolidated X- Service Corp., Woodbridge, NJ). 
Aug 

From Symposium on nondestructive testin; g for pipe systems; 
Chicago, Illinois, United States of America A) & Jun 1976). 

In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

Radiography is the process of material examination utilizing 
penetrating radiation (x-ray and/or gamma). It is classified as a 
nondestructive testing method as the material under examination is 
not by the inspection tool. A general review of radiation 
sources, and procedures is presented. 


30507 (CONF-760689—, pp 121-126) Ultrasonic applications in 
field construction. Bobbin, J.E. Aug 1976. 

From Symposium on nondestructive wie for pipe systems; 

, Illinois, United States of America (USA) O Jun 1976). 

In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

Ultrasonic testing has developed into one of the most valuable 
and versatile inspection tools. The reasons for the rapid growth of 
ultrasonic testing are considered, i.e., testing to assure product 
quality and integrity both during production and throughout the life 
of the product; economy, both from the standpoint of conservation 
of material; and avoidance of product liability or environmental 
lawsuits. Techniques for testing a variety of products and raw 
materials are considered. These include: plate; castings; welded 
products, both line pipe and structural weldments; determination of 
material properties; and maintenance inspection including corrosion 
thickness measurements and fatigue crack detection in machinery 
com: ts. Finally, some comments on equipment and personnel 

to meet product-oriented needs are given. 


30508 (CONF-760689—, pp 127-140) Ultrasonic examinatior of 
plastic socket and butt joints. Dziengielewski, E. (Wisconsin Gys Co., 
1976. 
rom Symposium on nondestructive testing for pipe systems; 
Chicago. States of (USA) 1976). 
n Nondestructive testing for pipe systems. Symposium 
and related information. 
In 1971, Wisconsin Gas Company standardized on a PE 
polyethylene pipe for distribution system piping of 4 in. dia and 


(CONF-760689—, pp 103-119) Radiographic 
y 
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smaller. Company and contractor personnel were 
company’s written s id inspection to assure quality w 

followed. Polyethylene 2306 in sizes 1-'/, in. and 2 in. were our first 
installations. Socket joints were used and nondestructively inspected 
with an ultrasonic tester. The first 3 in. polyethylene butt joint 
project was inspected in the same manner, using shear waves. The 
results were gratifying. One out of the first ten joints fabricated was 
rejected due to incomplete fusion. X-ray examination verified this 
condition. The external appearance would have been considered 
normal by man ey Se ee the required 100 psi 
pressure test. If only visual inspection been used, and other 
defective joints would have escaped detection. Ultrasonic inspection 
the Wisconsin Gas Quality Inspection Program since 


30509 (CONF-760689—, pp 141- 153) Office of Pipeline Safety 

"study to evaluate the tools and 
for assessing the safety of existing gas distribution sys- 

’, Cory, P.J. (Dept. of Transportation, Washington, DC). ian 


F Symposium on nondestructi 
Hina "United § States A) 1578) 


Tuboscope, Inc., Houston, TX). 


Hy 
Chicago, nos United Stats of America (U 1576) 
Nondestructive testing for pipe systems. Symposium 
The Linalog service is a nondestructive inspection system 
product and natural gas pipelines. The survey was performed by 
line, at a relatively constant velocity. A 
both ID and OD anomalies as the pig travels the 
line. eg cana survey log provides information co 
ipeli and circumference. of ome 


(CONF-760689—, pp 161-174) AE 
for evaluating gas distribution pipelines. McElroy, J. 
Electric Co.). Aug 1976. 
From Symposium on 
Illinois, United er ae of ‘America (US hy Jun n 1976). 
In Nondestructive testing Symposium 
papers and related information. 
The routine and procedures involved with the of an 
me og for the uation of gas 


procedures 
Ww. 


results of the field testing is discussed. 


in gas lines. Samans, C.H. A 
From Symposium on 
Illinois, United of ‘America (U Jun 1976). 
In Nondestructive testing for pipe py Symposium 


embrittlement, usually encountered in the range -100 to + 100°F: (1) 
embrittlement by pressurized hydrogen; (2) stress corrosion crack- 
ing; (3) hydrogen stress cracking; and (4) hydrogen induced crack- 
ing. Each type is favored by conditions usually involving 
moisture. Proper of steels and their properties is effec- 
tive in minimizing the likelihood of failure within the limits of API 
5L and 5LX which also are discussed briefly to emphasize other 

utions which must be taken. However, no completely resistant 
steel, under all conditions is feasible. If the gas carried is kept dry 
and sulfur-free no problems should arise provided proper welding 
procedures are used. Any deviations can cause failure rapidly. 


30513 (CONF-760689—, pp 185-193) Hydrostatic re-testing of 
ipeli Milton, R.L. (Northern Illinois Gas Co., Aurora). Aug 
1 


From Symposium on nondestructive 


i systems; 
Chicago, Illinois, United States of America a (USA) Jun 1976). 


3131 


In Nondestructive testing for pipe systems. Symposium 
cane and related information. 

A detailed checklist of items to be considered in hydrostatic 
re-testing of high-pressure gas pipeline is presented. It includes 
reasons for re-test, pressures required, economic considerations, 

operations, watering, testing, and return -_ 
service. checklist is the outline that was used in presenting the 
paper. 


lines for dents, buckles ond iar lordan, S. 
(TDW Pipeline Surveys, OK) Aus Aug 


From Symposium on nondestructive 
Illinois, United States of wae Jun sin 1976. 


In Nondestructive testing for pipe an’ Gee 
papers and related information. 

The use of large diameter, thin wall, strength pipe for 
onshore pipeline construction in recent years necessitated the 
devel t of sophisticated inspection tools for dents, buckles and 
other reductions. The Kaliper Pig is a self-contained mea- 
graphical recording of pipeline inside diameter. Location of diameter 
reductions is made possible by the length of recording chart which is 
ay aap ae to pipeline length re pipelines are now being 

in depths considered a few years weather 
conditions in many offshore petroleum areas complicate 
construction of the lines. Under such conditions, buckling of the 

line between the stern of the lay barge and the touchdown point 
are more expensive (by a factor of ten) those made while the 
lay barge is on-station. For these reasons a buckle detection system 
operating on the barge during pipe laying is . The K-Troll 
system uses a roller supported measuring tool inside the 
pipeline on an electromechanical con ae The cable length allows 
inspection of the pipe after it has contacted the ocean floor. Diame- 
ter readings are displayed and recorded on a data console in the lay 
barge control tower. 


30515 (CONF-760689—, pp 217-224) NDT in maintenance pro- 
omy gaan W.E. (Algonquin Gas Transmission Co., Boston). 
ug 


From Symposium on nondestructive dew + ry 
, Illinois, United States of America (USA) Jun 976) 


In Nondestructive testing for pipe systems. Symposium 
papers and related information. 
ing gas pipeline system include leaks, damage to 
ofthese problems and the nondestructive testing methods 
their correction are given. (TFD) 


30516 oe 2 pp 261-272) Isotopic nondestructive 
Richardson, H.D. (Louisiana State Univ., Baton Rouge). 


testing. 
Aug 1976. 
on nondestructive for 
(USA) Jun 1976). 
Symposium 


From Symposium on 
Illinois, United States of America (U 

In Nondestructive testing for pipe systems. 
papers and related information. 

Radioisotopes have been used in nondestructive testing for 
approximately 50 y but had limited utilization until 1947 when man- 
made isotopes became available. The discussion is devoted to practi- 
cal applications of radioisotopes to inspections and measurements of 

pe and flow systems. Comments are confined to operations which 
and been proved practical and economically acceptable. Included is 
a critique of advantages and disadvantages as actually encountered 
in on-site applications. 


30517 (CONF-760689—, ee. 273-294) NDT of aluminum. 
Burley, C.E. (Reynolds Metals Richmond). ae 1976. 

From Symposium on nondestructive 
Chicago, Illinois, United States of (USA) FE ran 1976) Jun 1976). 

In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

Nondestructive testing procedures used for aluminum from 
the tt of view of an aluminum producer are described. Emphasis 
is on inspection of castings and of wrought products such as 
plate, sheet and extrusions. The advantages and limitations of NDT 
are pointed out and the need for qualified personnel to use and 
interpret the results is emphasized ciple test methods include 
ultrasonics, eddy currents, penetrants and radiography. 


30518 (CONF-760689—, pp 1-20) Pipe manufacturing defects. 
Wright, R.R. Aug 1976. 


From Symposium on nondestructive 
Illinois, United States of (USA) wa Jun 211976) 


In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

All pipeline failures originate at a defect. Other inconsisten- 
cies result in increased construction costs. What causes these irregu- 


ENGINEERING 
1976. 

Highlights of the subject ee and the response of the Office 
of Pipeline Safety Operations to the nondestructive testing methods 
used are discussed. (TFD) 
inspection 
Aug 1976. 

Chica; 

OF if Sur V Oz. nes ite CO OILS “a 
welds, wrinkle bends, patches, form taps, magnetic reference marks, 
couplings, slivers, rolled-in slugs, and gate valves. 
involves three phases, i.e., preparation, testing, and repair. The 
consideration made in each phase including economics and interpre- 
tion of res! atl een AE results and 
radiograph 
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larities, can they be eliminated, and if so, how. Some defects are 
introduced during the steel —- process, others ing. fhe manu- 
facturing of the pipe, and still others during shipping. The defects 
that can result from each of these activities are discussed. Some time 
is devoted to the methods of manufacturing seamless, electric-resis- 
tance-welded and submerged-arc-welded pipe so that the resulting 
defects are better understood and can be properly dealt with. As 
with any product, inspection plays an important role in Pweg svg. > an 
acceptable item. The nondestructive tests utilized by the pipe mills 
are described. The precautions that should be exercised in interpret- 
ing the results of these nondestructive testing systems are discussed. 
The role of the outside inspection agency in the resultant quality of 
the finished pipe is discussed. 


30519 Fracture propagation in gas pipelines - relevance to subma- 
rine lines. Fearnehough, G.D. (British Gas Corp., Newcastle upon 
Tyne. Engineering Research Station). Rohre, Rohrleitungsbau Rohr- 
leitungstransp.; 15: No. 9, 509-515(Sep 1976). 

7 figs.; 26 refs. 

This paper reviews the factors which control fracture propa- 
gation in pipes and suggests how they are influenced by submarine 
environments. If fracture arrest capability is required then these 
factors should be considered in terms of the design philosophy and 
the maximum tolerable length of fracture which can be repaired. 
The paper shows that brittle fracture characteristics of submarine 
pipelines are probably similar to land based lines and fracture arrest 
can only be guaranteed by appropriate material toughness specifica- 
tion. Resistance to ductile fracture propagation in submarine lines is 
enhanced by lower design stresses, thicker pipe, concrete coating 
and the effect of hydrostatic head on gas dynamics. However, 
additional factors due to submarine design can be deleterious viz: 
uncertainty about backfill integrity and a tendency of thicker steels 
to low fracture resistance arising from ‘separation’ formation. Atten- 
tion is drawn to problems which may arise with transportation of 

arrest. 


MINING AND DRILLING £QUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 28380, 28608 


— (UCRL-Trans—11214) Standard series of drilling tools 
for Comecon member states. Hoza, F. Translated from Geol. Pruz- 
kum; 12: No. 1, 7-9(1970). 13p. Dep. NTIS $3.50. 

The development of economic relations the member 
states of Comecon requires that production of individual types of 
equipment be governed by standardized norms. This will make it 
possible to reduce the number of types of equipment, increase serial 
production, and cresi’. the necessary conditions for production spe- 
cialization and cvoperation. An analysis which the 
member states made of the drilling technology in use has shown that 
the geological prospecting organi or of those countries use more 
than 60 different types of dri uipment. Some types appear in 
eight or nine variations for a pr rari ing depth. At the same time 
tools for certain depths or types of work are simply not available. 
Therefore the permanent geological commission of Comecon has 
decided to prepare proposals for a single, standard series of drilling 
tools for use on useful solid minerals. This will make it possible for 
all Comecon member states in the future to use high-productivity 
equipment. 

30521 Diesel engine design, performance, and emission character- 
istics. Johnson, J.H. Washington, DC; Bureau of Mines (1975). vp. 

The application of diesel engines to underground mines is 
reviewed from the aspect of sifying the (mine) under 
considerauon in the overall symposium as contrasted to the system 
(diesel engine) under consideration in this paper. A schematic dia- 
gram illustrating the mine ventilation system, conveyor, and a diesel 
powered shuttle car is used to illustrate the various systems. A 
general review of the overall diesel engine design, performance, and 
emission characteristics as influenced by regulations and various 
market developments in the past 5 years and in the future is dis- 
cussed. The paper is subdivided into the three areas of design, 
performance, and emission characteristics. The overall objective of 
the paper is to develop concepts and define terms relative to diesel 
engine characteristics. 


30522 Diese! technology. Henderson, R.D. Washington, 4 
Bureau of Mines (1975). vp. “sie 

The diesel engine is a relatively low emitter of the invisible 
emissions, carbon monoxide and nitrogen oxides, which are of con- 
cern to the health and safety of miners. The diesel engines powering 
mobile equipment have a historical background for providing reli- 
able and economical service. Its low emission characteristics make it 
a feasible powerplant for safe underground use. Although many 
thousands of diesel engines are produced each year in the United 
States, they are not really a shelf item for mining equipment. Time is 
required to make the necessary changes that have been discussed, 
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and economics inevitably influences whether or not the engines 
manufacturer or the machinery builder can make these changes. 


30523 Case history of diesel use: FMC Corp. Green River Trona 
Mine, Wyoming. Fischer, W.G. Washington, DC; Bureau of Mines 
(1975). vp. 
Approval of direct injected engines for underground service 
appears to be questionable unless the manufacturers are willing to do 
additional research and development. Catalytic scrubbers are to be 
preferred over less efficient or higher maintenance types. Measure- 
ment of sulfur dioxide and aldehydes are not necessary. Odor and 
smoke are excellent indicators, but all programs for diesels under- 
ground in the working section should incorporate a fume measuring 
TO Adequate density of samples can be obtained. Work must 
be done in the area of intake flame arrestors and/or air filters if the 
Schedule 31 engines are expected to be accepted by industry. Over- 
control in the area of temperature requirements must be avoided. 
Acceleration rates and engine load limitations are only ial solu- 
tions. A diesel should not be turned off every time the operator 
leaves the cab to couple a hitch or do other minor tasks. Cooling and 
starting diesels creates unn fumes. Gassy mines which do not 
contain flammable dust should use air-cooled precombustion-type 
engines with catalytic scrubbers. Methane monitor control along 
with fire bossing should be considered permissible in methane con- 
centrations of less than 1 percent. 


ashington, jureau of Mines 

industry and Government have turned their attention to alternative 
sources of power. Diesel power is a logical and available alternative 
because of its proven usefulness in mine equipment and the low 
voltatility of its fuel. Unlike electrically operated equipment, diesels 
consume a signi tt amount of the available oxygen and produce 
emissions which can have toxic effects in animals. To protect the 
miner, exposure limits have been defined for the various exhaust 
components. The scientific justification of these limits are discussed. 
From a review of the current medical literature, one can conclude 
that adherence to the recommended exposure limits for diesel oper- 
ated mine equipment would prevent si, t toxicity. Although a 
lot of research is still needed, it is unlikely to change these current 
standards appreciably. In a sense, the conversion of electrical to 
diesel power is a swapping of one set of health hazards for another. 
hazards and for health researchers to better define these hazards. 


30525 Well drilling apparatus. Fox, F.K. (to . “7, ing Enter- 
coe a US Patent 3,997,009. 14 Dec 1976. Filed date 31 Jan 

Apparatus is disclosed wherein a tubular body connectible in 
a drill string and having a float valve arranged therein to normally 
close the string as the string is lowered into a well bore. The tubular 
body is provided with a plurality of ports connecting its bore above 
the float valve with its exterior and valve means for movement from 
a position normally closing to a position opening the ports when the 
exterior fluid pressure exceeds the fluid pressure in the bore above 
the float valve by a predetermined amount. 


30526 Drill director. Kellner, J.M. (to Smith International, 
Inc.). = Patent 3,997,008. 14 Dec 1976. Filed date 9 Jun 1975. 6p. 

The casing of a drill motor is provided with a deflection 
barrel free to turn thereon to position the barrel relative to the motor 
to apply lateral force to the side of the motor directed along any 
desired radius. A gravity actuated mercury potentiometer connected 
to the barrel provides a barrel orientation responsive electric trans- 
mitter for remote indication of the barrel orientation in the hole 
being drilled. An annular piston drives a key longitudinally between 
2 straight keyway carried by the barrel and a helical keyway carried 
by the motor to position the barrel azimuthally about the motor axis. 
A manifold connected to the motor provides means for making 
connection to fluid and electric conduits for operating the motor, the 
piston, and the transmitter. 


LASERS 
REFER ALSO TO CITATION(S) 30441, 30449, 30707, 31298 


30527 (AD—523087) Hydrogen fluoride laser technology study. 
Technical report 22 Mar—22 Oct 1971. Mastrup, F.; eg E; 
Miller, J.; Jacobs, T.A. (TRW Systems Gro 

Calif. (USA)). Oct 1972. Contract 314p. NTIS 
f iagnostic testing 

An in of performance ani di 

of the TRW versions of all-chemical, combustion driven vont 
fluorine lasers is presented. Emphasis is placed on engineering princi- 
ples of combustor/injector operation and design; performance test- 
ing; spectroscopic measurements and infrared mapping of excited 


exceptionally high quality of the data has permitted 
and significant conclusions concerning the 

and has indicated the direction for future chemical laser research. A 
sufficiently in-depth discussion is presented which may serve as a 
for future chemical laser techno! 


30528 er fy Hydrogen fluoride laser technology study 
(cen). Technical report 9 Nov—9 Mar 1972, Jacobs, T.A.; Broadwell, 
J.E.; Hook, D.L.; Wuerker, R.F. ; 
Group, Redondo 4 
71 (0. 155p. NTIS (US Sales Only). 

The basic of 
and holographic interferometry as HF 


nary testing to evaluate reactant mixing of parallel, fully developed 
H? and F supersonic flows in the lasing cavity and scaling to higher 
ro a while maintaining good potential for pressure recovery. 


Author) (GRA) 
30529 (AD-A—026186) Visible laser research and analyses. 
Final report Apr 1974—Feb 1976. Burnham, R.L.; Connolly, J.I. Jr; 
Smith, F. (Science Applications, Inc., Arlington, Va. (USA)). Feb 
1976. Contract N00014-74-C-0394. 52p. (SAI—76-527-WA). NTIS 
(US Sales Only). 

This report summarizes the results of several studies relevant 
to the development of new electronic state lasers. Initial work was 
focussed on developing a diagnostic facility to perform laser induced 
fluorescence y. This facility was used to measure the 
radiative lifetime of the transient species HgBr. In a related effort a 
long path preionized discharge device was set up to explore alterna- 
tives to e-beam initiation. The operation of this device resulted in the 
first demonstration of discharge pumping of a rare gas halide laser, 
XeF. (Author) (GRA) 


305320 (AD-A—026227) Study of molecular lasers. Annual 
1 Oct 1974—30 Sep 1975. Wolga, G.J.; Bauer, S.H.; McFarlane, 
R.A.; Cool, T.A. (Cornell Univ., Ithaca, N.Y. (USA)). Nov 1975. 
Contract N00014-67-A-0077-0006,.. 6lp. NTIS (US Sales Only). 
Research concerning molecular and 
ducted in the following areas: (1) Vibrational relaxation measure- 
ments at T=300 K of HF(v= 1), DF(v= 1), CO?(001); (2) Collisional 
deactivation of CO(v=1) by oxygen atoms over the temperature 
range 273K to 390K; (3) Vibrational relaxation measurements in the 
HF-DF, HF-CO? and DF-CO? systems at very low temperatures; (4) 
Studies directed toward the measurement of the V to R rates of 
Re HF collisions; (5) Studies directed towards 
the rapid generation of electronically and/or vibrationally excited 
B, BH, BH? or “BH? radicals with oxidizers such as NF*, N?O and 


NO®% and Hi initiation of chemical reactions 


(AD-A—026277) A two-species laser model with excita- 
Technical report. Karayianis, N.; Morrison, 

; Wortman, D.E. (Harry Diamond Labs., Washington, D.C. 
CSA). May 1976. 24p. (HDL-TR—1753). NTIS (US Sales Only). 
A theoretical model is 


examined under continuous-wave and Q-switched operations, to 
the behavior of multiply 
doped systems such as LiYF* doped with Ho, Tm, and Er. Concen- 
tration, temperature, and cavity Q dependences are introduced in 
report. 


(AD-A—026296) Kinetics of advanced gasdynamic lasers. 
1975. Anderson, J.D. Jr. 


i These calculations i 
third/generation of chemical laser analysis. (Author) (GRA) 
30533 (AD-A—027152) Comparative analysis 


analysis of birefringent 
tuning devices for dye lasers. Master's thesis. L in, D.E. (Air 
165), NTIS (US Sales 
un 
— Lasers can be made d the lasing medium. 
can as 


i 


(GRA . The thin crystals required render 


AD-A—027168) Excimer lasers. Semiannual 
1 Oct 1975—31 Mar 1976, Palmer, em 


lecules (ex- 

pre and of the diatomic homonuclear alkali moledule (dimers) 
experiment from at 

of program 


30535 (AD-A—027261) Solid state research, 1976:1. Quarterly 
technical summary report 1 Nov 1975—31 Jan 1976. McWhorter, 
A.L. (Massachusetts Inst. of Tech., (USA). Lincoln Lab.). 
15 Feb 1976. Contract F19628-7 . 88p. NTIS (US Sales 


). 

This report covers in detail the solid state research work of 
the Solid State Division at Lincoln Laboratory for the period 1 
November 1975 through 31 January 1976. The topics covered are 


tum Electronics, Materials Re- 
and Surface-Wave Technology. (GRA) 


30536 (AD-A—027356) Quarterly applied 
report(third). for 1 Jan—31 Mar 1976. ( 
Tucson (USA). 


Opti 
eat 5ip. NTIS (US Sales Only). 

a status report of the University of Arizona 
supported entirely or in part by USAF contract FO 4 5-C-0248. 
Specifically covered are CO? laser frequency, lateral shear 
interferometers, mathematical optics, and optical wavefronts. Also 
Sciences Center personnel. (GRA) 


30537 
Schlossberg, H.; Miller, H.; C. (Rome Air Development 
Center, Griffiss AFB, N.Y. (USA)). Mar 1976. 17p. (RADC-TR— 
76-70). NTIS (US Sales Only). 

An investigation was made of an optoacoustic technique for 
determining the optical coefficients in solids. A train of 
laser pulses was passed through the solid, and the amplitude of the 
acoustic wave generated by the absorbed radiation was measured by 
a piezoelectric transducer attached directly to the sample. It was 
shown theoretically and experimentally that the output voltage from 
the transducer was p' pre The gener- 
es absorbed energy was established by measur- 
ing the output voltage at a laser wavelength of known absorption 
coefficient. value was then used as a reference to determine the 
abosrption coefficient at other laser wavelengths. Measurements 
were made on various glasses and potential window materials. 

Absorption coefficients in the 10 to the -Sth power/cm were 
measurable with laser input powers of only a few hundred mW. The 
sensitivity of the technique was Limited by the voltage generated by 
radiation scattered onto the transducer. 


30538 (AD-A—027654) Abstracts: 1976 AFOSR contractors’ 
meeting on MHD power generation and lasers held at Stanford 
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and ground-state molecular concentrations in the laser cavi frequency selective device is inserted in the lasing — 
field; and fluid mechanical observations of the flow fiel ut signal can be narrowed without loss of output power. 
the vity variable a tunable laser 
. In search of a simple highly-transparent tuning i 
oe filters using various tuning techniques have been 
and compared. Three of the filters use a combination of 
larizers and retardation plates to produce a yo aps ag 
device, called a tilted plates Fiter, uses only . 
ers are inserted in the lasing cavity at Brewster's angle so 
as to form a partial tages The criteria used for comparing the 
devices are insertion loss, resistance to optical damage, and simplic- 
ity. All of the filters are satisfactory with respect to optical “—— 
having a damage threshold on the order of 1 gigawatt/sq cm. WIth 
respect to the other two criteria, the tilted 
—. To produce a filter with a 10A 
A tuning range, two retarders are 
techniques was investigated. A new HF/DF chemical laser system retarders are rotated so as to maintain the 
" with the laser axis. The insertion loss for th 
0.04% per when the filter is made 
Filter 
30534 technical 
report No. ess, L.D. 
(Hughes R . Contract 
N00014-75-C-0081,. 50p. NTIS (US Sales Only). 
The primary goals of this program are to identify specific 
operating conditions for _ laser oscillation on the A to X 
modeling on discharge pumping of the potassium-xenon and — 
sium-argon excimer-dimer systems. A time ——— discharge 
model was developed and is being used -- ict discharge and 
stimulated emission characteristics of a pulsed transverse discharge 
through potassium-argon and potassium-xenon mixtures. pee 
results show stable discharge operation under conditions which yie 
a practical laser gain coefficient on both the K-Xe and K-Ar excimer 
bands and on the K2 dimer band. (GRA) 
Solid State Device R 
search, Microelectronics, 
i research 
types of active ingredients--one with three energy levels that is 
capable of population inversion and a second that transfers energy to 
the former to aid in this inversion. Some properties of the model are 
30532 
Addendum 
(Maryland 
neering). May 1975. 9p. NTIS (US Sales Only). 
A short survey of gasdynamic lasers was made, and a study of 
advanced fuels for combustion-driven gasdynamic lasers was com- 
pleted and published. The proper kinetic rate equations for HF 
chemical lasers were incorporated into the previously reported cold- 


3134 ERDA ENERGY RESEARCH ABSTRACTS 


University, Stanford, California on May 3—4, 1976. (Stanford Univ., 
Calif. (USA). Dept. of Mechanical Engineering). 4 May 1976. Con- 
tract F44620-76-C-0024. 58p. NTIS (US Sales Only). 

The report consists of a collection of abstracts of the numer- 
ous research progress reports given by AFOSR contractors and of 
invited papers from other governmental agencies and contractors. 
These papers presented over a two-day period composed the 1976 

princi on associ- 
ation are also identified. 
30539 (AD-A—029313) Infrared laser and reaction rate study. 
Technical report. Callan, C.G. Jr; Chamberlain, J.W.; Fetterman, H.; 
Foley, H.M.; Kelley, P.L. (Stanford Research Inst., Menlo 
Calif. (USA)). Feb 1976. Contract DAHCI5-73-C-0370,. 101p. (SRI- 
JWR—75-1). NTIS $5.50 

The scientific issues relevant to the developmental and 
cation of infrared laser technology are evaluated. The analysis is a 
companion to an earlier treatment involving visible and ultraviolet 
oom BSS It is concluded that maximum impact can be derived from 

infrared technology by a Lay expanded effort 
stressing outed energy transfer processes, infrared laser chemis- 
try, and frequency conversion. It is likely that a synthesis of develop- 
ments in these areas will generate a revolutionary capability in laser 
chemistry. For each topic key technical areas are iden It is 
recommended that a coordinated pro program st level of sppranimate- 
ly $5 million per year be initiated. (G’ 


30540 (AD-A—029359) DARPA-NRL laser program: semiannu- 
al technical report to Defense Advanced Research Projects Agency — 
1 July 1975 to 31 December 1975. Memorandum report. Airey, J.R.; 
Burnham, R.; Champagne, L.; Djeu, N.; Eversole, J. (Naval Re. 
search Lab., Washington, D.C. (USA)). Aug 1976. es (NRL- 
MR—3341). NTIS $6.75. 
dev 

tec’ gy in 
infrared lasers, electrical infrared 
laser systems and molecular energy transfer processes. Data have 
been collected which si that energy transfer 
occurs in SF® at a rate 1 times the gas kinetic collision rate. The 
electrical infrared program emphasizes electric-discharge gasdyna- 
mic lasers and electron-beam pumping of potential laser systems in 
the mid-infrared. Several new energy transfer lasers have been 
discovered and a detailed discussion of the study of direct excitation 
HC! lasers is given. A number of excitation approaches are being 
evaluated for application to electronic state gas lasers. A most 
important step in the development of rare-gas halide lasers is the 
reporting here of the operation of XeF and KrF lasers in self- 

Soul discharges. Chemical pumping of atomic states is shown to 
lead to sufficient population for lasing and related quenching studies 
are described. Transverse discharge excitation of metal vapor lasers 
troscopy is being develo ‘or probing the number density 
GRAD temperature of gaseous species in a lasing medium. 


30541 (AD-A—029381) Further numerical study of the a 
tive trapped-electron instability in se 


ture drift resonances. Interim report. Chu, ; Manheimer, WM. 
Research Lab., Washington, DC (USA). Aug 1976. 16p. 
ponso’ in y Energy Research Development 
dispersion re! ‘or trapped-electron 
mode including the effects of magnetic shear, finite ion Larmor 
radius, banana-plateau velocity separation, curvature 
drift resonance, and ion-ion collisions, etc. is used to examine the 
plasma stability of recent tokamak experiments. Regimes of impor- 
tance of various effects in these experiments are also discussed. 
Instabilities mostly occur at (k sub theta)rho about = 1, where (k sub 
theta) is the azimuthal wave number and (rho sub i) is the ion 
Larmor used heat conduction coeffi- 
cient, gamma/(k su ta, sui 
those observed in TFR, ST. ST. and ATC 


— (AD-A—030032) Design and construction of an iodine 

laser oscillator. Master's thesis. Marcell, F.C. Jr. (Naval Postgradu- 

ate School, Monterey, Calif. (USA)). Jun 1976. 82p. NTIS $5.00. 

A small photochemical dissociation gas laser oscillator has 

been constructed for use in the study of laser characteristics, energy 

extraction techniques, and plasma production. It operates with a 

mixture of a, and ar as an active 

medium. The laser is by ultraviolet light in wide 
band centered around 2680 A. ( 


30543 (AD-A—030077) New infrared laser concepts. Semiannual 
technical report 1 Dec 1975—31 May 1976. Christiansen, W.H. 
(Washington Univ., Seattle —- 15 Sep 1976. Contract N00014- 
75-C-0316,. 12p. NTIS $3.50. 
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A study of the ibilities of tunable high power gas lasers is 
being carried out at University of Washington. These lasers are 
also characterized by high energy storage density and are suitable 
for efficient short pulse operation. This class of lasers is based on the 
use of homonuclear molecules which normally do not have an 

strum, except under special conditions when 


radiative transitions via collision partners or electric yh aw 

then induce radiative transitions via collision partners or 
fields. Of the many molecular possibilities, H? has been chosen as a 
likely candidate for such a laser because of its relatively short 
wavelength transitions (2.8 micrometers) and easily achieved popula- 
tion inversion. The induced dipole laser (collisional or external 
electric field induced) represented by this study will be a unique 
laser. The physics of this laser are different in many ways to more 
conventional lasers and the laser system would show these differ- 
ences. For example, the — wide bandwidth is a consequence 
of collisional p t high pressures and not apparent in 
conventional lasers. (GRA). 


30544 (AD-A—030281) Investigation of the stability of ionized 
molecular gas flows. Final report 15 Mar 1972—30 Sep 1976. Ni 
W.L. (United Technologies Research Center, East Hartford, 
(USA)). 30 ty Contract N00014-72-C-0380. 156p. (R—76- 
921325-6). NTIS $6.75 

See also AD—757083. 

The causes of thermal instability in externally sustained mo- 
lecular discharges have been examined theoretically. The results of 
this study show that externally sustained ieiiena of the type used 
in CO? lasers are inherently unstable. There are two distinct mecha- 
nisms which can drive pec instability: (1) an increase in electron- 
molecule vibrational excitation, and (2) vibrational reservoir col- 
a The plasma conditions and collision processes a 

the occurrence of these instabilities are discussed in detail. (GRA) 


30545 (AD-A—030353) Temporal stability of unstable resonator 
with crossflow. Interim report. Mirels H. (Aerospace Corp. El 
Segundo, Calif. (USA). Aerophysics Lab.). 27 Aug 1976. Contract 
FO4701-75-C-0076. 10p. (TR—0076(6725)-2). NTIS $3.50. 

The temporal stability of the output from a cw laser that 
contains an unstable resonator with crossflow are investigated for 
cases where the 
mechanism within 


30546 (AD-A—030724) A 15 kilowatt cw CO? coaxial electric 
discharge laser. Final report. Carlson, R.L. (Air Force a 
Lab., Kirtland AFB, N.Mex. (USA)). Aug 1976. 56p. (AFWL- 

76-1 15). NTIS $4.50. 

The optimization of a electric discharge coaxial laser (EDCL) 
system is described. This cw carbon dioxide laser extracts power in 
excess of 15 kilowatts routinely at an electrical efficiency of 25 
=— and a mass flow efficiency in excess of 100 kW/ ibsub/sup 

m/sec. With the appropriate resonator optics, the output intensity 
distribution is pte on uniform, temporarily stabie, and repeatable 
within 5 percent. This EDCL is a high pe wer Output device td ese of 
simplicity of construction, low cost, reliability, and 


operation as — to alternative trans flow laser 
tems. (Author) (GRA) = 


30547 (AD-A—030725) A experiment for a soft x-ray 

laser. Final report. a’. G.R.; Wallner, R.A.; Guenther, A.H. 

Kirtland AFB, N.Mex. (USA)). Sep 1976. 
76-107). NTIS $4.00. 


mode-locked, picosecond Nd: glass laser as a pump. The necessary 
conditions along with expected gain and loss mechanisms are de- 
scribed. Also detailed is a history of Air Force Weapons Laboratory 
involvement in this effort. (GRA) 


30548 (AD-A—030819) Bibliography of Soviet laser develop- 
ments, Number 23, January — March 1976. Interim report. Hibben, 
S.G.; Minkus, C. (Informatics, Inc., Rockville, Md. 15 Sep 
1976. Contract MDA903-76-C-0254,. 149p. NTIS $6.00. 

This is the Soviet Laser Bibliography for the first quarter of 
1976 and is No. 23 in the series on Soviet laser develo its. The 
coverage includes basic research on solid state, liquid, gas, and 
chemical lasers; componen 


growing; 
tions are listed under ng ae effects; communications; computer 


technology; holography; laser-induced chemical reactions; instru- 
mentation and measurements; beam-target interaction; and plasma 
generation and diagnostics. (GRA) 


spectra. These lasers exhibit exceptionally broad band characteris- 
tics, low gain and high saturation power. As part of this interest, the 
possibilites of lasing homonuclear moleculear molecules such as H? 
or N? directly without the use of permanent dipole additives is being 
studied. ; the idea is to ; an inversion in a | | a 
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30549 (AD-A—030901) Effects of high 
November 1975 — Jun 1976. Interim report. ilibben, S.G 
J.; Ness, M.; Shresta, B. (Informatics, Inc., Ruckville, Md. (USA). 
27 Sep 1976. Contract MDA903-76-C-0099,. 134p. NTIS $6.00. 
This is the seventh compilation of abstracts of Soviet studies 
on high power laser technology, covering material published from 
November 1975 through June 1976. Articles are oundl by laser 
interaction with metals, dielectrics, semiconductors, miscellaneous 
targets, and laser-plasma interaction. A iesenthos index and an 
index of source abbreviations are appended. (GRA.) 


Final technical report. Pa- 
Fort Monmouth, N.J. 


y Electronics Command, 
COSA), Sep i976 1976. 16. 1bp. (ECOM—4430). NTIS $3.50. 
channel waveguide lasers have been con- 
able SS aaa has thermal conductivity and extremely low 
properties make it highly suitable for 
constructing compact, efficient, amplitude sable, tunable low power 
measurements made are presented and analyzed. 


with axisymmetric and 
Mirels, H.; Warren, Wi Ce 


w. wn this pw i 
or less, that of a premixed (pw = 
nozzle has about 
corresponding two-dimensional nozzle and a 
equal to about 60% that of a premixed laser. For 
performance. (GRA) 


30552 (AD-A—031010) Advanced laser Final report. 
Betts, J.A.; Friichtenicht, J.F. (TRW Systems Group, Redondo 
Calif. Jul 1976. Contract F29601-73-A-0036. 190p. 


of the Advanced Laser Concepts contract is 

understanding and development of chemically 
pumped electronic 
separate tasks which use two approac towards achieving the 
The h used for this task is the investigation of the possibility 
of jucing a chemically pumped visible or ultraviolet laser by 
means of chemically producing a le excited species whic 
subsequently transfers its energy to a lasing species. The second task 
is entitled Molecular Beam Studies. The approach used in this task is 
to explore and screen a number of species as potential candidates for 
chemically pumped electronic transition lasers. The central 


30553 (COO—4028-3) Sensitization of Nd** laser glass and Far- 
aday Rotator glasses. Bi-monthly progress report No. 3. Myers, J.D. 
i Inc., Toledo, Ohio (USA)). 19 Nov 1976. Contract EY-76-C- 
8. 8p. “eh NTIS $3.50. 

this period, work on Faraday Rotators included the 

following ions melted in borate glass compositions: Tb**, Ce*%, 
Nd*3, and Eu**. Sensitizer work was concerned with Tb*? and Eu*? 
ions as neodymium sensitizers. i (MOW) 


30554 Light emitting diodes 

phy with abstracts). Report for 1964—May 1976. Reed W.E. 
tional Technical Information Service, Springfield, Va. (USA)). jul 
1976. 226p. NTIS (US Sales Only). 

Supersedes NTIS/PS—75/415, and COM-73—11797. 

Studies on electroluminescent and semiconductor lasers are 
presented in the bibliography. Theory, design, applications, and 
materials are covered with applications including yee — 

communications, laser illuminators, signal 
new entries to the previous edition.) (GRA) 


phy with abstracts). Report for 1964—May 1976. Smith, M.F. (Na- 
tional Technical Information Springfield, Va. (USA)). Jul 
1976. 73p. NTIS (US Sales Only). 

Su NTIS/PS—75/075. 


crystal modulators and frequency converters are included. (This 
updated bibliography contains 68 abstracts, 20 of which are new 
entries to the previous edition.) (GRA) 


ey abstracts). Report for 1964—Jun 1976. Werner, K.G.; 


F. (Na 
USA), Aug 1976. 17 
Supersedes NTI NTIG/PS 75/573 
Lng citations cover research on kinetic and 


Supersedes NTIS/PS—75/625, and NTIS/PS—75/015. 

This bibliography of Federally funded research in- 
ludes studies on metal atom, metal dimer and metal ion lasing as 
i devices and excitation are included. Sodium, cesium, 

visi traviolet regions. (This updated y con- 
i previous 


(NTIS/PS—76/0933) Carbon monoxide lasers (citations 
from the NTIS Data Base). Report for 1964—Sep 1976. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 

Nov 1976. 169p. NTIS, PC NO1/MF N01. 
Su; NTIS/PS—75/658 and NTIS/PS—75/016. See 

also NTIS/PS—76/0934. 

Abstracts are given of Federally-funded research cov- 
gas discharge, dynamics, electron beam, and i and 
reaction kinetics are dis- 


Service, 
Va. (USA). N Nov 1976. 166p. NTIS, PC NO1/MF N01. 
also NTIS/PS—76/0933. 

Woclduide research on carbon monoxide laser excitation, 
tudies on pum) 

hemical reactions, and ase tests are i 


13 159 


30560 (NTIS/PS—76/ yy: Gallium arsenide lasers (a bibliogra- 
phy with abstracts). Report for 1964—Nov 1976. Smith, M.F. (Na- 
tional Technical Information Service, Springfield, Va. (USA)). Dec 
1976. 129p. NTIS. 

Supersedes NTIS/PS—75/792 and NTIS/PS—75/044. 

The report covers the design, development, and applications 
of gallium arsenide lasers. Studies on band theory, modula- 
tors, emission spectra, optical pumping, tuning, efficiency of 
these lasers are included. (This u bibliography contains 124 
abstracts, 32 of which are new ‘entries the previous edition) 


30561 (PB—256 695) Electron-beam controlled gas lasers. Final 
report 1 Apr 1974—31 Mar 1976. DeTemple, T.A. (Illinois Univ., 
Urbana (USA). ye ue Lab.). Mar 1976. 50p. (UILU- 
ENG—75-2544). NTIS $4.00 
The use of electron-beams to initiate electrical discharges in 

high pressure gas lasers was explored y as a technique for 
obtaining improved laser performance. action was achieved on 
electronic transitions in Ar, He, Xe, and Cl and on vibrational- 
rotational transitions in CO* Of particular ificance was the 
observation that the neutral Xe transitions near 2 micrometers lased 
previously been observed. In addition, multi-kilowatt outputs were 

obtained in the near-infrared from N? and Ar suggesting that en- 
cai laser action may be obtained from many previously known 
lasers at gas pressures. The laser lines span the range from 
.3371 to 216.3 micrometers. (GRA) 


30562 (SAND—76-0422) Development of a pulse-per-second 
KrF laser. Hays, A.K.; Hoffman, J.M.; Tisone, G.C. (Sandia Labs., 
Albuquerque, 7 (USA)). Nov 1976. Contract EY-76-C-04- 
0789. 16p. Dep. NTIS $3.50. 

A 0.5 joule/pulse KrF laser (2484 Fed yy a pulse-per- 
second was designed and constructed. A peak power of 10’ watts 
and an average power of 0.5 watt were The divergence 
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fer 
hemi- 
cal lasers relying on gas dynamic effects for lasing enhancement. 
Diffusion and flow studies specifically applicable to such lasers are 
also included. (This updated bibliography contains 174 abstracts, 62 
of which are new entries to the previous edition.) (GRA) 
30557 (NTIS/PS—76/0695) Metal vapor lasers (a bibliography 
with abstracts). Report for 1964—Jul 1976. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Sep 1976. 
(GRA) 
ted output power from cold-reaction cw HF/DF diffu- 
sion-type chemical lasers in which axisymmetric or two-dimensional 
oxidizer nozzles are used is compared for the case where the 
pumping reaction is fast compared with collisional deactivation. For 
typical HF laser flow conditions and pw < 5 Torr cm, the axisym- 
metric nozzle has an output power twice that of a two-dimensional 
cussed. (This updated bibliography contains 164 abstracts, 40 of 
which are new entries to the previous edition.) 
30559 (NTIS/PS—76/0934) Carbon monoxide lasers (citations 
cations are covered. Studies on tunable lasers, infrared detection, 
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was 10 mR using stable optics and 1 mR using off-axis unstable 
optics. 
30563 (UCID—17258) Laser-generated stress pulses for materi- 
al-response studies. Wood, D.S.; Wilcox, W.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Sep 1976. Contract 
W-7405-ENG-48. 23p. Dep. NTIS $4.00. 
_ Experimental techniques for the generation of stress pulses of 
duration, in the form of uniaxial strain waves, were 
developed by absorbing the radiation from a Q-switched laser in thin 
films of liquids and solids resting on hard steel substrates. The 
experiments employed of radiation at a wavelength of 1.06 
with a duration of about 30 ns at half maximum power and 
40 13 J/cm*. The stress waves produced in the steel 


piezoel 
followed by a slower delay over a period of about one-quarter 
. The maximum stress absorber 


repetitively 
Aircraft Co., El Segundo, calif SA)). 1976. Cnteest W-7405- 
ENG-48; SUB-PO-1817703. 17p. (SCG—60357R). Dep. NTIS $3.50. 
Experimental tests con ucted as part of a program to develop 
a CO; laser oscillator having the aaa performance characteris- 
tics as objectives are described: ener, single output pulse equal 
or greater won be 15 pJ, length of po pulse approximately — 
to 30 to 60 ns, pulse repetition frequency approximately equal to 6 to 
0 kHz, and time delay between command trigger pulse to electro- 
than Pulse to pulse jiter ofthe delay time i ese than “10 
delay time is less than +-10 


telluride electro-optic modulator. has 
been measured over a range of discharge mix ratios, disc 
pressures, discharge currents, and output mirror reflectivities. 
experimental configuration is described. The results obtained, includ- 
ing parametric dependencies, are included. Proposed modifications 
for improved performance are discussed. 


30565 Bg Ag Fluroescence line-narrowing studies of 
Nd: glass laser materials. Riseberg, L.A.; Brecher, C. (GTE Labs., 
Inc., Waltham, Mass. (USA)). [nd]. Contract W-7405-ENG-48;SUB- 
PO-9262105. 30p. (TR—76-806.1). Dep. NTIS $4.00. 

Significant _——_ was made toward the characterization of 
luorescent ions in glassy media. From a detailed 
study of the Nd* ion in ED-2 glass, large variations in the emission 
were observed under line-narrowing conditions. Aside from changes 
in spectral structure, a site-to-site variation of the radiative and 
nonradiative decay rates and hence of the quantum efficiency was 
observed. The fluorescence of Nd** and Eu* was measured in 
fluoroberyllate glass as a function of wavelength. 


pm (UCRL—50025-76-3) Electronics Engineering Depart- 
ment quarterly report No. 3, 1976. (California Univ., Livermore 
SA). Lawrence Livermore Lab.). 8 Oct 1976. Contract W-7405- 


G-48. 27p. . NTIS $4.00. 
es were prepared for each of the included 
sections. (MOW) 


30567 (UCRL—50025-76-3, pp 19-25) New developments in elec- 
modulator technology have created specialized pockels cells 
demanding requirements of laser systems. Johnson, B.C. 


3, 1976. 

The Pockels cell is an electrooptic device whose ability to 
modulate light pulses in laser beams has made it i y useful 
in sophisticated laser systems. In meeting the needs of Laser- 
Fusion Program at LLL, two specialized Pockels-cell devices have 
been developed to provide the required switching speeds and con- 
trast ratios. The first device, the ultrafast electrooptic modulator, 
provides optical gating and pulse shaping approaching intervals of 
107s. The second device, the large-aperture Pockels-cell isolator, 
has been developed to achieve the necessary two-way optical isola- 
tion while minimizing the length of the device's crystal, which is 
very costly and time-consuming to grow. 


30568 Stimulated Raman (SRS). Johnson, F.M. el 
fornia State Coll., Fullerton). pp 526-530 of In Handbook of 
with selected data on o ptical technology. Pressley, R.J. (ed.). — 
land; Chemical Rubber Co. (1971). 

In most high-power laser on. the availability of 
————— would greatly enhance the use of the laser. An 


is made to provide a simplified tool for selecting the re- 


ERA VOL. 2, NO. 12 


quired compounds for modifying the Q-switched laser output, as 
well as stressing overall principles, techniques, and limitations. Sub- 
stances found to exhibit stimulated Raman effect are tabulated. It is 
suggested that gases are preferable. (MHR) 


30569 > in windows mounted 
at the brewster angle. Zakharenko, Yu.G.; Privalov, V.E.; Tka- 
chenko, L.P. Sov. J. Opt. Technol. (Engl. Transl); 41: No. 7, 397- 
399(Jul 1974). 

The mechanical stresses in Brewster windows of He-Ne lasers 
are investigated. Requirements are formulated for joining windows 
to the laser tube to achieve minimum distortions. 6 refs. 


30570 Laser compensation for thermal distortion in optical pump- 
ing. som, V.K.; Il'inskii, V.A.; in, A.M.; Ovchinnikov, 
V.M. Sov. Phys. - Tech. Phys. (Engl. Tonal): 9: "No. 11, 1480- 
An investigation of a neg makes it possible to 
substantially reduce birefringence and distortion of the wave front 
by eliminating the temperature nonuniformity induced in the active 
element by optical pumping is reported. A compensating tempera- 
ture field is roughly equal but opposite to that caused by the optical 
pumping. 


30571 DF and HF laser spectra in the infrared. Heath, W.B. 
Columbus, OH; Ohio State Univ. (1976). 134p. University Micro- 
films Order No. 76-24,610. 

Thesis (Ph. D.). 

A chemical laser was built to study, under high resolution, the 
infrared spectra of the DF/HF laser. The laser was a low power, 
pulsed type using sulfur hexafluoride (SFe) and deuterium or hydro- 

as the active gases. Vibrationaly excited DF/HF was produced 
the chemical reaction of D2/He and atomic fluorine. The fluorine 
was dissociated from SF. y Fok. an electrical discharge. Using a 3.5 
meter focal length vacuum infrared spectrograph, 2 lines in three 
vibrational levels of DF were observed and measured. Values 
needed for the calibration of the HF laser lines were obtained from 
published values. The laser and absorption data were combined with 
other available data from the literature to calculate a set of molecu- 
lar constants for DF. Likewise, the HF laser data was used with 
other published HF data to determine a set of molecular constants 
for that molecule. Finally, in an attempt to ascertain the validity of 
the isotopic relationship, the spectra positions of the DF lines were 
from the molecular constants calculated for HF. These 

values were then compared with the observed values of DF. 


30572 Stabilized lasers and the speed of light. Hall, J.L. (Joint 
Inst. for Lab. Astrophysics, Boulder, CO). pp 322-329 of In Atomic 
masses and tal constants. Vol. 5. J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; 7 France (2 Jun 1975). 


See CONF. 

The con demporary oct of new techniques, introduced in pur- 
suit of the “ultimate” speed of it measurement, includes lasers 
frequency-stabilized to molecular and point-contact rectifi- 
ers for optical frequencies. These and related developments are 
summarized briefly and the motivational framework in which these 


30573 Stability and reproducibility of He—Ne-lasers stabilized 
by saturated in iodine. Helmcke, J. (Physikalisch-Tech- 
nische Bundesanstalt, —° Pp 337-342 of In Atomic masses and 
fundamental constants. . Sanders, J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Lasers of the two systems and Ne were 
fabricated. Most of the work was done on the system '°I2, 7*Ne as 
there exists a characteristic triplet of strong saturation dips with peak 
pape of the output power. The experimental setup 
is shown in a b . The stability of the lasers was investi- 

which are stabilized the srs a to different absorption 
lines. The was investigated by varying 
(National Physical Teddington, Eng) pp 

ai 
349 of In Atomic masses and and fundamental constants. Vol. 5 t fein 
J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

pefon 

present formance NPL 
lasers are presented, the likely limitations of the present systems are 


irradiated with a fluence of 8 J/cm. A peak stress of 15 kbar was 

obtained with a 1-um-thick layer of aluminum under glass and a 

fluence of 8 J/cm?. 

| 
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ont, penis for future improvement are indicated. 
1277 and 
ve 


ic (3f) aaanal Q rejection filters for f and 2f 


of methane- and iodine-stabilized optical 
rillet, A.; Cerez, P.; Hajdukovic, S.; Hart- 
. (Laboratoire de I'Horioge Atomique, Orsay, France), 
Sanders, J.H. (ed.). New York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
Helium-neon lasers stabilized to the saturated 
peaks of CH, or kl; exhibit a vey high frequency stability. i 
jucibility, however, is only about one part in 10", Although 
the reproducibility of the 
cesium beam primary freq Recent results on a 
systematic study of all limitations and associated physical 
problems ate reported. 


stability of methane-stabilized 
Rowley, W.R.C.; — K.C.; Woods, 
257-363 of In Atomic masses 
. Sanders, J.H. (ed.). New Yor, 


i conference on atomic masses and funda- 
mental constants; Paris, 1975). 
See CONF-750648—. 
Measurements are currently in progress 
factors affecting the properties of the methane-stabilized four 
of their performance have been studied in detail. These are: 
the long term frequency offsets due to 
slope; (d) the effect of variations of the 
i cell. (MHR) 


; Ezekiel, S. (Massachusetts Inst. of Tech., Cam- 
wig g pp 364-371 of In Atomic masses and fundamental constants. 
ol. 5. Sanders, J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A single frequency 5145 A argon ion laser has been stabilized 
to a hyperfine component in a molecular beam of |. A long term 
was achieved for an integration time of 200 

seconds. Reproducibility of the laser frequency was better than 7 x 
10-**. An upper limit on intensity shift was 2 x 10~** for a 1 percent 
i was less than 2 x 10~** per gauss. 


30578 Frequency stabilization of an AR* laser with molecular 
iodine. Spieweck, F. (Physikalische-Technische Bundesanstalt, Ger.). 
372-377 of In Atomic masses and fundamental constants. Vol. 5. 

J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Methods for building simple and compact stabilization de- 
tion cell and one an internal I, absorption cell are described. Sche- 
matic diagrams and output voltages are shown. (MHR) 


30579 = Saturated-absorption-stabilized N2O laser for new frequen- 
cy standards. Whitford, B.G.; Siemsen, K.J.; Riccius, H.D. (National 
Research Council of Canada, Ottawa). pp 378-382 of In Atomic 
masses and fundamental constants. Vol. 5. Sanders, J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Some of the characteristics of a Lamb-dip stabilized NzO laser 
which has been used for absolute frequency measurements of N2O 
laser transitions are studied. The N2O laser requires higher flow rates 
than an identical flowing CO, laser. The power output is 
shown as a function of the power input with different flow rates as 
parameters. It is shown that the intensity of the spontaneous emission 
at 4.5 um of N2O is com le to that in CO:. The fluorescence 


3137 


measurements, W. G. (Physikalisch-Technische 
Bundesanstalt, Ger) 385.389 of ia of In Atomic masses and fundamen- 
— 5. Sanders, (ed.) New York; Plenum Press 

From 5. international conference on atomic masses and funda- 


i 
absorbed on a rotational-vibrational transition of a polar molecule. 
The lower rotational levels of the vibrational ground state are 
thermally populated, while the first excited vibrational level is 
tion of the COz-laser radiation leads to 
2-3 and possibly of the 4-1 rotational 


lasers. Roberts, D.E.; Fortson, E.N. 


Light. precision 
a 43Cs gas cell. Arditi, M.; Picque, J.L. (Univ. Paris-Sud, Orsay, 
France). pp 396-402 of In Atomic masses and fundamental constants. 
Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Light shifts in ground states have been studied previously 
both theoretically and experimentally with the use of spectral lamps. 
oe, Yond, tunable GaAs laser has 
made possible a check of the theory in the case of coherent monoch- 

romatic radiation, and accurate measurements of the it shift of the 
0. cesium ae cll ab fonction the radiation 
frequency and intensity ) 

30583 Wavelength intercomparison of laser radiations using 
servo-lock . Rowley, W.R.C.; Shotton, K.C.; Woods, 


P.T. (National Physical Lab., Teddington, Eng.). pp 410-416 of In 
Atomic masses and fundamental constants. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A servo-locked Fabry-Perot interferometer system was devel- 
oped for measuremenis on stabilized laser radiations. A version of 
this system based on a 20-cm Fabry-Perot etalon has been used for 
wavelength measurements of CO, laser radiation, via up-conversion, 
with respect to a stabilized 633 nm laser, as part of a determination 
of the speed of light. A new interferometer system using a 1-meter 

has demonstrated the capability of making interferometric wa 


30584 Preliminary wavelength measurements of a '*’I, stabilized 
laser at IMGC. Bertinetto, F.; Sacconi, A. (Istituto di Metrologia, 
Turin). p 431-435 of In Atomic masses and fundamental constants 
Vol. 5. J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and 
France (2 Jun 1975). 


system, special attention was given to problems encountered by 

users, such as the identi 

stabilization when only one laser is available. The third harmonic 
technique was used to provide stabilization. (MHR) 


laser. Born, G. (to Messerschmitt- 
Bolkow-Blohm, GmbH). US Patent 3,988,700. 26 Oct 1976. Priority 
date 31 May 1972, German, Federal Republic of (F.R. Germany). 


In a laser system activated by a molecular gas 
provided a novel nozzle construction for the purpose of effecting 
destroying laminar flow conditions. Instead of the relatively long 
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su, 

si 

detec’ 

iodine temperature of 18 +- 0.05°C which results in maximum 

height saturated absorption features on the laser power output for mental constants; Paris, France (2 Jun 1975). 

these lasers. (MHR) See CONF-750648—. 
transition. 
30581 Two-photon (Univ. 
of Washington, Seattle). pp 390-395 of In Atomic masses and funda- 
mental constants. Vol. 5. Sanders, J.H. (ed.). New York; Plenum 
Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The possibility of operating a gas laser in such a way that 

. Then, provi homogeneous wi of the two 
30576 __ Some experimental factors affecting the reproducibility transitions are nad than the Doppler width, there should be sharp 
features on a plot of power output versus cavity tuning. These 
features would have widths corresponding to the homogeneous 
widths, and the sum of the two output frequencies would be defined 
only by atomic level separations and not by Doppler broadening. 
lenum Press 3 (MHR) 

Iodine stabilized lasers will be applied as secondary wave- 
length standards in laser frequency calibrations, measurements of ‘€. 
and silicon lattice _ determination. In developing the 
4p. 

(MHR) 
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single nozzle of the prior art there is provided a plurali rawr 
expanding in three dimensional directions and arrang) 

aligned relationship in a cluster closely adjacent to each a. perthe 
nozzles may be of many cross-sectional shapes but in one embodi- 
ment the walls are concave, such that a salatiedly large wall angle 
with respect to the direction of flow at the throat of the nozzle 
diminishes progressively toward the end of the nozzle so that at such 
end the nozzle walls will be substantially lel with each other, 
whereby to discharge the gas stream in a jet of constant 
cross-sectional area. 


30586 Electrochemiluminescence laser. Zachariasse, K. (to Max- 
Planck-Gesellschaft zur Foerderung der Wissenschaften eV). US 
Patent 3,988,699. 26 Oct 1976. Priority date 31 May 1974, German, 
Federal Republic of (F.R. Germany). 4p. 

Organic radical anions and cations are formed by passage of 
electric current through compounds to be ionized in solution in an 
organic solvent and the anions and cations are allowed to combine to 
form excited molecular associations (exciplexes) in a laser resonator 
where they give up their excitation energy by stimulated emission of 
radiation to form a laser beam. The necessary ions can be excited 
with interelectrode voltages of the order of 3 to 10 volts. Aromatic 

hydrocarbons are used to produce anions and electron donor mole- 
cules such as para-tri-substituted triphenylamines (tri-p-tolylamine) 
to produce cations in solution in tetrahydrofuran or a tetrahydro- 
furan derivative. Excimer-forming aromatic hydrocarbons or deriva- 
tives and di-aryl alkanes can be used to produce both anions and 


30587 Plasma tube and method of manufacture. Crane, D.E.; 
Jones, R.E.; Meneses, H.A. (to Spectra-Physics, Inc.). US Patent 
3,988,698. 26 Oct 1976. Filed date 18 Feb 1976. 10p. 

A description is given of a plasma tube for gas lasers includ- 
ing an elongate cylindrical glass envelope closed at one end with a 
conductive metal anode disc and at the other with a metal cathode 


30588 Glass laser discs with annular alkali lead borate coatings 
uses thereof. Cooley, R.F. (to Owens-Illinois, Inc.). US Patent 
8,697. 26 Oct 1976. Filed date 15 Oct 1974. 12p. 

A laser assembly that includes a novel glass laser disc having 
n annular alkali lead borate glass coating for use in the assembly is 
The annular coating has an index of refraction that is 


to the development of undesirable 
comprising a mixture of alkali metal 
i which at {game ifferent alkali metal oxides are present, 
re than about 1 percent by weight and an effective energy 
Guiting amount of heavy metal oxide that absorbs energy at a 
velength of about 1.06 microns to prevent parasitic coailintions. 
The heavy metal oxides include oxides of transition metals of the 3d, 
4d, 4f, Sd and 5f orbital series. 
Mode-locked cavity-dumped laser. Johnson, R.H.; Young, 
E.H.C. Jr.; Burr, C.R.; Montgomery, R.M. (to Harris Intertype 
Corp.). US Patent 3,995,231. 30 Nov 1976. Filed date 28 Oct 


8p. 

A mode-locked cavity-dumped laser is described in which the 
dumping is phase-coherently synchronized with the mode locking. 
An acousto-optic modulator is employed in the cavity for dumping. 
On two passes through the modulator, an envelope pulse of light has 
two portions deflected to a common output path, one of the portions 
being shifted upward in frequency and the other downward, by an 
amount equal to the acoustic excitation frequency. The ability of the 
modulator to provide output power is therefore envelope-modulated 
at twice the acoustic frequency. The power of successive output 
pulses is maintained uniform by sync the phase of the 
circulating mode-locked pulses with respect to the phase of the 
envelope modulation. 


30590 Laser. See, B.A. (to Commonwealth of Australia). US 
Patent 3,995,230. "30 Nov 1976. Priority date 8 Apr 1974. 4p. 

An improved laser system is described having a Q-switch 
which is a roof prism rotatable about a spinning axis transverse to 
offset from the axis of the rod to receive output radiation from the 
rod on one side of its medial plane and direct the radiation from the 
other side of its medial plane to a reflector which radiation is back 
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of the radiation between the reflector mirror 


a plurality of facets for reflecting the light traveling through the 
laser The novel system defines a folded optical cavity. 


McGroddy, J.C. (to eee Business Machines Corp.). US 
Patent 3,996,492. 7 Dec 1976. Filed date 28 May 1975. al 
An injection laser, whose sides are ch to 


ive Q-switch cell. Buchman, W.W. (to Hughes Air- 

erat a Us | Patent 3,997,854. 14 Dec 1976. Filed date 15 Dec 
_ A passive laser Q-switch cell is disclosed wherein a chamber 
— a liquid Q-switching material has an extent along the laser 
ae not greater than approximately 0.25 mm. When the laser 

a frequency of approximately 1.06 ym, the Q-switching 

pa may consist of a substantially saturated solution of the dye 
laminodi' il) nickel in toluene. 3 


30594 Semiconductor laser device. Lang, R.; Kobayashi, K. (to 
Nippon 3,999,146. 21 Dec 1976. 
Priority Aug apan. 

‘A semiconductor laser device is disclosed in which an exter- 
nal light beam having a wavelength approximately the same as at 
least one of the wavelengths of the resonance axial mode for the 

optical resonator of the modulation semiconductor laser 


30595 Process for eliminating small-scale intensity fluctuations of 
laser beams. Bret, G. (to Quantel S.A.). US Patent 3,999,144. 21 Dec 
1976. Priority date 8 Feb 1973, France. 6p. 

A method for eliminating small-scale, spatial in ity fluctu- 
ations in laser beams is disclosed. The method consists of p! in 
the path of the laser beam at least one nonlinear filtering element 
constituted by a fluid medium, having an index of refraction increas- 
ing with the intensity of light passing through the fluid medium and 
shove a only the laser’s small-scale, spatial intensity fluctuations 

ot ye redetermined power threshold at a focal point within the 
ium whereby the energy contained in these fluctuations is 
dissipated . Alternatively, the nonlinear filter element can be consti- 

by a fluid medium wherein high- po 
gate with low attenuation wherein y the small-scale, spatial 
intensity fluctuations above a stimulated Brillouin power threshold 
are back-reflected whereby the energy contained in those fluctu- 
ations is eliminated. 


30596 |e altaya Calculation of the illumination 
symmetry of a sphericai target in multichannel laser devices. Danilov, 
A.E.; Demchenko, NN, ior Rozanov, V.B.; Sklizkov, G.V.; Fedotov, 
S.L. (AN SSSR, Moscow. Fizicheskij Inst.). Jan 1977. Translation of 
Preprint No. 97. 17p. Dep. NTIS $3.50. 

The illumination symmetry of a spherical target irradiated 
a laser system with a large number of output beams was inv 
A series of illumination geometries was considered, including those 
satisfying the aperture separation condition. A computer was used to 
calculate the target illumination variants. It is shown that the 
illumination nonuniformity may be spproximetely 1 percent. 
calculations were made both by assuming idea! optics and by allow- 
ing for small spherical aberrations. 


30597 Gas laser. Carbonetta, R.R. Jr. (to RCA Corp.). US 
Patent 4,001,720. 4 Jan 1977. Filed date 30 May 1975. 4p. 

laser device has a bore formed by aligned apertured carbon 
discs with the ratio of the pitch distance between adjacent discs to 
the diameter of the apertures through the discs being between 1.8 
and 3.0. An optimum value of this ratio is 2.2. The pitch distance is 
the distance from one surface of a carbon disc to the 
surface on an adjacent disc; this distance being measured to 
substantially eliminates sputtering of the carbon discs and gas 
cleanup during laser operation. 


30598 Optical readout for differential laser gyros. Grant, D.C. 
Jr. (to United Technologies Corp.). US Patent 4,000,947. 4 Jan 1977. 
Filed - 27 May 1975. 8p. 

In a differential laser gyro system incl 
form of figure eight incorporated in said bo 
accomplished by moun 


dimensional array of lasers is produced wherein the location of each 
laser is uniformly spaced from an adjacent laser. 

envelope carries an internally mounted capillary having a bore for 

confining a discharge within the tube, the capillary being supported 

by a flange member connected between the capillary and the enve- 

lope. Each disc has a centrally located aperture which is aligned 

with the capillary bore, each aperture being closed by a suitable 

reflector for defining an optical cavity. Fine tuning of the cavity is 

accomplished by incremental deformation of one or both of the 

discs. 

ee manner similar to that employed for the laser optics. The laser optics 
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mirrors mounted on the outer 


diagonally opponte being parle A mda 


oriented so that readout reflections therefrom occur in a plane at 
iter f plane. Readout beam director prisms 


system 

and then rr detectors as in conventional readout optical 

rating or translating the readout opt by 


or translating the readout optics. 
splitter on a spherical I base, angular 
beam provided to assure 
at the optical detectors. 


30599 Externally controllable miniature lasers. 
Kermisch, D. (to Xerox Corp.). US Patent 4,002,998. 11 Jan 1977, 
Filed date “oS 8p. 

and methods of lasing include introducing light to an 
optical wave 


ide from a pum it source. The waveguide is 


30600 Low distortion high energy laser mirror. Heinz, T.A.; 
III. (to Navy). US Patent 4,003,641. 18 


in the block and connected to manifolds drilled so as 
to direct flow of coolant in opposite direction in adjacent slots. The 
completing a structure which is 
te of watts of power 


Optical waveguide laser pumped by guided electromagnetic 
wave. Kikuchi, T.T. US Patent 4,004,249. 
18 Jan 1977. Filed date 22 Jan 1976. | 


30602 Control of timing of laser operation. Mueller, A.; 
lenbring, G.R. (to Max-Planck-Gesellschaft zur Forderung der Wis- 
senschaften e.V.). US Patent 4,004,248. 18 Jan 1977. Priority date 19 


REFER ALSO TO CITATION(S) 28279, 28442, 29319, 29320, 
29550, 29551, 29587, 29588, 29589, 29592, 29797, 29800, 29827, 
30440, 31321, 31322 


molten metals dropped into cold water. Shiralkar, G.S. (Massachusetts 


ech., (USA). of Nuclear ). 
Contract EY-76-S-02-2781 . NTIS $6.00. 


The physical mechanism by wid quantities of molten 
metal fragment extensively when dropped into a pool of cold water 
investigated. Since this subject has been the focus of consider- 


(SAND—76-0433) Natural convection in 
heat generation. Hardee, H.C. Jr.; Nilson, R.H. (Sandia Labs., 
Aibuguere,N3 N.Mex. (USA)). Dec 1976. Contract E(29-1)-789. 45p. 


of salt water in a sand bed. 
derived for two phase boiling heat transfer in 
bed which channeled nor fluidized. 
using criterion is encouraging, 
analytical rather than correlational basis of 


30606 Recent in the use of 
finite element methods in fluid dynamics. Gartling, D.K. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 
27p. (CONF-761107_—25) Dep. NTIS $4.00. 
From +~— of the American of Mechani- 


Society 
lew York, York, United States of America 


finite element method in the field of fluid 


30607 (UCRL-Trans—11200) Effect of 
stability of free-flowing water films. Dubrovski, G.P.; Didenko, 
A.Ya.; Kokorev, L.S. Translated from At Energ. (USSR); 31: No. 6, 
621(Dec 1 1971). i3p. Dep. NTIS $3.50. 

The stabili of a dried area formed in a film flowing over a 


and an electrically heated stainless steel fuel element in the tube. 
taste local disruption of a liquid 
smaller than those necessary for the onset of boiling of the liquid; the 


regime, the li po he 
in the effect of disruption of the 
es the stability of the film by improving 


regimes studied, the heat transfer crisis during boiling 
at nonzero liquid flow rates in the film in the throat. 


if 


). Chicago, IL; Institute of Gas eae nology. Whe, 
From 3. conference on natural gas research 
Texas, United States of America (USA) “6 Mar i 
See CONF-740387—. 
Heat pipes are described with 
and materials. Proposed uses in gas- appli 
means of improving efficiency are described and illustrated. (LTN) 


30609 Effect of the initial heat flux level on the transient critical 
heat flux. Tolubinskii, V.I.; Ostrovskii, Yu.N.; Pisarev, V.E. (Engi- 


F 
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le research in the past, some of the more prominent theories are 
briefly discussed. Experiments were conducted dropping small solid 
spheres at instead of molten drops, and 
indicate a significant difference from the latter. Several = em 
were proposed based on the hydrodynamics of the molten drop and 
tested analytically. The theory that the drop fragmentation is caused 
by the violent release of dissolved gas from within the drop was 
the readout beams investigated experimentally and lead to the conclusion that tin 
fragmentation — does not occur in this way. It is felt that a 
calculation of the dynamics of the vapor film that would be expected 
to surround the hot drop is needed. This calculation was not per- 
formed but several suggestions and estimates have been made. It 
would seem that the possibility of metal fragmentation by rapid 
vaporization of water entrapped within the metal drop is well worth 
investigating. 
invention, electrodes are spaced from each other by a distance which a 
invention, electrodes are s rom each by a distance w! 
. . 4 porous 
fenction of the are investigated for the case of uniform internal heat generation with 
po cooling from above. Analytical models of conduction and single 
wy cellular convection show good agreement with previous Ray- 
igh number correlations and with experimental data obtained by 
dryout 
a fixed 
dryout 
ing the 
An electromagnetic —. having a large cross section 
portion tapering to a narrow throat is supplied with microwaves in ecent Work in the application of the tm! problems © 
the large portion to produce a he ge | electric field in the viscous, incompressible flow is reviewed. The analysis of coupled 
throat. An optical waveguide de: by the throat itself or a fluid/thermal problems is also discussed. Problem formulations, solu- 
separate waveguide tube in or adjacent the throat is supplied with a tion methods and examples of typical finite element calculations are 
laser medium which is pumped by the high intensity electric field to presented. Areas of current and future research and development are 
produce a lasing action. Suitable mirrors aligned with the optical described 
waveguide complete the optical laser cavity. Alternatively several ; 
tapered waveguides in series with a common optical waveguide are 
excited sequentially to progressively pump the laser medium along 
the optical waveguide tube so that laser emission is effected without 
mirrors. 
Apr 1974, German, Federal Republic of (F.R. Germany). 6p. 
To peas time jitter of laser action after occurrence of an 
event, such as energization of the laser, after a reference time, in 
which the laser is stimulated to emission after having received a 
pump pulse energy slightly less than the laser threshold energy, an 
additional, auxiliary pulse is superimposed on the main —s 
pulse at a predetermined time after the reference time, ° 
sufficient energy to raise the laser above threshold, to thereby 
stimulate the laser to emission precisely with respect to the auxiliary 
pulse, and hence with respect to the reference time. The auxiliary 
ulse can be applied, for example, by an auxiliary pulse source, and 
Loving an energy level small with respect to the main pulse, but with 
an extremely short rise time. 
30603 Solid grain fuels containing polyphosphonitrilics difluoride 
for chemical lasers. Lubowitz, H.R. (to TRW Inc.). US Patent 
4,003,771. 18 Jan 1977. Filed date 7 Aug 1975. 4p. 30608 Energy saving heat-pipe applications for residential and 
This invention relates to laser fuels and, more specifically, to commercial appliances. Lazaridis, L.J. ermo Electron Corp., Wal- 
solid fuels suitable for use in a chemical laser. 
HEAT TRANSFER AND FLUID FLOW 
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129 (1570). Thermophysics Inst., Kiev). Heat Transfer - Sov. Res.; 8: No. 


Translated from Teplofiz. Teplotekh.; 27: 56-59(1974). 
Experimental data on transient critical heat fluxes for acetone 
and ethanol as a function of the initial heat flux and pressure are 
presented. It was found that the initial heat flux and pressure exert a 
complex effect on the transient critical heat flux. 


30610 Heat transfer rate in nucleate boiling of cryogenic fluids 
and carbon dioxide. Tolubinskii, V.I. (Engineering Thermophysics 
Inst., Kiev). Heat Transfer - Sov. Res.; 8: No. 1, 85-90(1976). 
Translated from Teplofiz. Teplotekh.; 27: 3-6(1974). 
It is shown that data on the heat transfer rate for boiling 
= 75 K/sup 0.7/ Pr /sup -0.2/. 


30611 Effect of the surface material on the rate of boiling heat 

transfer. Tolubinskii, V.I.; Kriveshko, A.A.; Ostrovskii, Yu.N. (En- 

Inst., Kiev). Heat Transfer - Sov. Res.; 8: 
-93(197 


ranslated from Teplofiz. Teplotekh.; 27: 146-148(1974). 

The effect of surface conditions and thermal conductivity of 
heated surfaces on the rate of boiling heat transfer is examined. It is 
shown that the thermal conductivity can affect boiling heat transfer 
only in the case of “smooth” heated surfaces. 


MATERIALS TESTING 


REFER aor eA CITATION(S) 30306, 30453, 30501, 30502, 
30503, 30504, 5, 30506, 30507, 30508, 30509, 30510, 30511, 
30513, 30514, 30515, 30516, 30517, 30518 


30612 (AECL—5550, pp 11-12) Non-destructive testing at Chalk 
River. Hilborn, J.W. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). 1976. 

In AECL research and development i in engineering. 

In 1969 CRNL recognized the need for a strong group skilled 
in non-destructive test = Within two years a new branch 
called Quality Control Branch was staffed and working. This branch 
engages in all aspects of non-destructive testing including develop- 
ment of new techniques, new applications of known technology, and 
special problems in support of operating reactors. 


30613 Plastic consideration on punching shear strength of tubular 
joints. Lee, M.S.; Cheng, A.P.; Sun, C.T.; Lai, R.Y. pp 259-266 of In 
Eighth annual offshore technology conference. Vol. 3. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore y! conference; Houston, Texas, 
United States of America =. May 1976). 

See 

An alternative procedure is presented for calc the 
punching shear strength of a tubular joint. The ens 
on the fully plastic consideration of the chord member. Both in-plane 
and out-of-plane bending moments are considered in the formulation. 

a more rai joint 

design compared to the current API approach. 


30614 pp Nondestructive evaluation 
of heavy metal fabrications. F.C. (Chicago Bridge and Iron 
Co., Birmingham, AL). Aug 1976. 


From Symposium on nondestructive 
Chicago, Illinois, United States of (USA) wack Jun 1976). 

In Nondestructive testing for pipe systems. Symposium 
papers and related information. 

Significant progress has been made in improving methods, 
equipment, and nondestructive evaluation techniques as applied to 
heavy steel section fabrication requirements. Research in developing 
equipment, methods, techniques and data analysis for nondestructive 
evaluation is keeping pace in accuracy to meet code and specifica- 
tion needs. The selection, application, and evaluation of nondestruc- 
tive techniques applied to } nog section fabrication are discussed. 

only used materials, their typical defects, and the most appro- 
priate detection methods are described. The true value and reliabili 
of data obtained by nondestructive evaluation is surveyed along wit 
many controlling factors. It is the intent of the paper to emp io 
the importance of quality assurance through nondestructive a 
tion in heavy fabrication. 


30615 (EPRI-NP—338) Utilization of ultrasonic tomography for 
the mapping of residual stress fields in thick metal sections. Final 
report. Hildebrand, B.P.; Hufferd, D.E. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA). Jan 1977. 45p. Dep. NTIS $4.00. 

It is well known that the velocity of sound pro a 

is small, dependent the type of wave being propa- 
changes smal and dependent upon the type of wave being props 


were measured. Preliminary work is described aimed at evaluating 
comeneee reconstruction of velocity fields from velocity profiles 
= residual stress concentrations in thick metal sections. 1 
results with liquid and solid models are described. One could 

Frasnae velocity anomalies of 0.2 percent and estimate that 0.05 
percent is technically feasible. It is concluded that this technique has 
Ser aaa mapping residual stress in thick metal 


30616 (JAERI-M—6332) X-ray microradiography 

irradiated coated fuel particles. Kashimura, S.; Iwamoto, K..; Iida, S.; 

Saito, M. Japan Atomic Energy Research Inst., Tokyo). Dec 1975. 

27p. (In Micro focus TIC. ny 
cro-focusing x-ray ography apparatus 

stalled in a junior cave of the Tokai Hot Laboratory for nondestruc- 


tive inspection of heavily irradiated coated fuel les. Irradiated 
— are placed in a micro-focusing 5p to fey! beam, and 
the transmission image is taken on a sibtnamenteie the . Operation is 


unirradiated icles to examine —— conditions. Subse- 
quently highly radioactive particles ited in the ae 

terial Testing Reactor) to about 20,000 MWD/T were 
graphed. The works effectively for nondestructive inspec- 
tion of the heavily irradiated fuel particles. 


(UCRL—50016-76-3, pp Double-exposure holograph- 


le-exposure holographic interf 

that is phn to optical and nondestructive testing is descril 
With the use of two optical components, a reference-wave generator 
and an optical phase r, measurements can be made that are one 
to two orders of magnitude more accurate than established tech- 


niques. 


30618 (UCRL—78734) Computer simulation of large-displace- 
ment impact dynamics. Norris, D.M.; van Thiel, M.; Moran, B. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 8 
W-7405-ENG-48. 34p. (CONF-770205—1). Dep. 
From ip Conteretee of the SAE Automotive Engineering Con- 
Fo 17. ition; Detroit, Michigan, United States of America 

fUSA) F 


Lagrangian explicit finite difference 
(EFD) computer was used to simulate three large-deforma- 
tion dynamic tests y V-notch impact Ros. test, 
pen impact of a opting rod on armor plate, driving of 
r liners by a shaped high-explosive charge. The relationship of 
formulation to the more recently developed explicit 
element (EFE) formulation is discussed. 


30619 Improved finite elements for analysis of welded tubular 
joints. Liaw, C.Y.; Litton, R.W.; Reimer, R.B. 267-282 of In 
Eighth annual offshore technology conference. Vol. 3. Dallas; Off- 
shore Technology Conference (1976). 

From Offshore technology conference; Houston, Texas, 


United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 

This paper describes the application of three-dimensional 

elements to the analysis of welded tubular connec- 


elements because of 


ng grote and predicting the comple dae 
near the welds in these connections 
take advantage of versatility of the dam. esults computed 
by the program PMBSHELL for a grouted and ungrouted K-Joint 
are presented and compared to ungrouted joint results, computed by 
a flat plate shell element program, KJOINT. The analyses for this 
case are shown to agree very well, although some differences are 
noted in the “hot spot” stress regions. These differences are dis- 
cussed with regard to the modelling assumptions required when flat 
plate elements are used in shell analysis. It is concluded that the 
three-dimensional isoparametric elements, when im fe gee in an 
efficient and versatile computer program, can pro more accurate 
resolution of stress concentration factors than would be possible 
using flat plate finite elements. In addition, because of their three- 
dimensional nature, they are appropriate for the anaysis of grouted 


30620 Holographic examination of a me a pressure vessel. 
oe M.D.; Katayanagi, T.E. J. Test. ; 5: No. 1, 47-52(Jan 


interferometry. Interference patterns obtained from an internal pres- 


a ERA VOL. 2, NO. 12 
shear wave sound with the polarization vector parallel to the direc- 
tion of stress. In this case, as as 0.6 

In Mechanical Engineering Department quarterly report, 
tions. The elements are shown to provide more accurate yo 
of joints when a to the commonly used flat plate she 
their curved es and three-dimensional char- 
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sure change show that there is an area of high 
lure. Sev suggestions aimed at reducing 
stress in the knuckle area are made. 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 30100, 30122 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 31132 


cones (AD-B—004618) Investigation of microcircuit seal 
Final technical Feb 1973—Aug 1974. —— S.B.; M 
lough, R.E.; Roberts, E.G. (Texas Instruments, Inc., Dallas (USA )). 
; 1975. ies Only). F30602-73-C-0150. 239p. (TI—03-74-14). NTIS 
Sales 


improve the overall test results. This report 
tests conducted and the results of these tests. In addition to the 


gross 

weight gain test methods are evaluated for sensitivity and effective- 

ness using various pressures, pressurization times, and fluids for the 

timizing test conditions and defining reject criteria. 

the data analysis of this testing, recommendations of leak 

reliability in most cost-effective manner 
(GRA) 


the adaptive intrusion data system. Hale, W.R. (Sandia Labs., Albu- 
ue, re} (USA)). Jan 1977. Contract E(29-1)-7899. 18p. 


S $3.50 
This report describes the er ht analog signal condi- 
tioning interface of the Adaptive Intrustion Data System (AIDS). 8 


LID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 29095, 30111, 30114 
30623 Use of low temperature for the treatment of certain indus- 


of copper mixed with steel, sheathed power cables 
plant has been in operation in Sassenage for one year. 


Sa pp 71-77) Environmental burden from 
and costs. La- 


indicated and the probable cost estimated. The total investment cost 
for emission control by waste processing plants is evaluated. (JSR) 


(CONF-750346—, pp 89-93) Flue gas scrubbing and 
of waste water from the scrubbers 


with 
. (National Technical Informa- 
Service, Spring S id, Va. Jul 1976. 65p. NTIS $25.00. 
S/PS—75/450 and Updates COM—73-11459. 
This abstract to literature on the following 
ing, recycling, and reclamation: Management of civi 


upright shaft 
Petritsch, J.P. (to 


its temperature is progressively raised thereby 
driving off volatile matter and thermally i 


2 figs. 2 tabs.; 9 refs. 


A report is. complete or at 
least substantial uti upper calorike value of fuel, This 


the sensible heat from the exhaust gases can be used. In addition, 
steam contained in the exhaust gas. The lower part of = 
is constructed as a condensation storage tank with an overflow. The 
enerator are passed into the appli- 


down in counter-current direc- 


30629 Properties of a dolomite bed of a range of particle sizes 
and shapes at minimum fluidization. Saxena, S.C. (Univ. of Illinois, 
); Vogel, G.J. Can. J. Chem. Eng.; 54: No. 5, 453-455(Oct 
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of 

plants. Tichatschke, J. (Stadtwerke Dusseldorf AG, : 
1975. (in German). 
From VGB conference) power plants and environment; 
Posen FR German Mar 1975), 
on power plants and the environment. 
o the design of a new waste combustion 
all environmental requirements, laboratory 
material balance of the plant with respect 
‘acid concentration (HCI and HF) in the 
ization agents. The reported results show 
or chemical problem in the removal of the 
minimize the water needs. Calcium hy- 
he optimum neutralization agent. The Cu, 
in in the neutralized scrub water was also 
6/0514) Solid waste reclamation and recy- 

tion ae of Test Conditions A, B, C, and E of Method 1014, 

STD-883. Also to examine the test variables and modifications 

methods for possible expansion of the detection — packaging wastes, pollution abatement, economics, handling, gov- 

ernment policies, ae residues, and new materials and prod- 
Nest vanes exporure prewures and ot fom wasie packaging. Only reports actualy speciying packag 
both helium and radioisotope tracer gases are examined. Surface 

absorption, gettering materials, and controlled orifice helium testi 30627 Electro-pyrol solid refuse disposal 

and conversion Development 
Corp. Pty. Ltd.). US Patent 3,996,044. 7 Dec 1976. Priority date 23 
Jan 1974, Australia. 6p. 

Waste material is disposed of and its usable constituents 
recovered by feeding the waste material downwardly through a 
portions of the material to provide a Tr discharge = a 
use as a fuel. Material such as metal and other non-volatilizable 
substances eventually reach a furnace chamber which has a tempera- 
ture of at least 1600°C where they are liquified and tapped from the 
chamber. The heavier metal component is tapped from a point lower 
than the en at which other liquid residues are tapped to enable the 
metal to be recycled. 

figures 

COMBUSTION SYSTEMS 

REFER ALSO TO CITATION(S) 28319, 28450, 28451, 28785, 

28786, 29096, 30086, 30097, 30160, 30428, 30434 

30628 Possibilities of optimum fuel utilization. Utilization of the 

useful heat in gas-fired heat generators. Rado, L. (Ruhrgas A.G., 

Essen (Germany, F.R.)). Oel Gas Feuerungstech.; 21: No. 6, 5-10Jun 
waste matter uron, RK. - 1976). 

age, France). pp 245-246 of In Proceedings of the sixth international 

cryogenic engineering conference. Mendelssohn, K. (ed.). Guildford, 

Eng.; IPC Science and Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 
See CONF-760508—. 
Comminution of some industrial and domestic wastes can be 

improved when the materials are cooled down to low temperature 

prior to crushing. Typical examples are wastes including plastics, 

rubbers, alloys (cast iron, steel, zamac, etc...) and any spe of 

100°C. The Centre d’Etudes Cryogeniques of L’Air Liquide in ance and cooled in water trickling 

Sno tion. With the aid of the research carri 

such materials with “— nitrogen. y Operate on a batch process. economy, it is shown that, considering the present-day state of 

Material is loaded in bulk. They can treat all sorts of material with engineering, the additional appliance can profitably be introduced if 

an excellen’ 1 ae eee " the output of the heat generator for the apparatus is greater than 0.2 

on cooling Gcal/h. 

tires. A pil 

solid waste 

sogga, H. (Stadtw AG, 3 1976). 

From VGB conference) power plants and environment; The results of a series of fluidization experiments performed 

Essen, F.R. Germany (12 Mar 1975), in a 0.1524 m-dia, fluidized bed reactor (normally used as a combus- 

In VGB conference on power plants and the environment. tor) in the temperature and pressure — of 294 to 700°K and 180 
Newly enacted laws on air purity can significantly modify the to 835 kPa are reported. In particular the bed yy at minimum 
operation of solid waste oe plants. Three groups of possible fluidization, the mean sphericity of the particles, the minimum 
emissions can be differentiated: dusts and odors occurring in the fluidization velocities were determined. These results are correlated 
transport and age by! municipal wastes, flue gas emissions, and on the basis of the Ergun relation. Other methods available in the 
emissions of dusts in loading and ——- of the combustion literature and often employed for predicting the minimum fluidiza- 
residues. The emission control ae for each group are tion be peng | of a bed of single-size spherical particles are briefly 
referred to for their applicability to a bed of a range of particle sizes 

and shapes. Knowledge of the minimum fluidization velocity facili- 
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tates the modeling of the reaction kinetics of a fluidized-bed reactor 
since it permits the determination of the gas in the bubble phase as an 
excess over that required for minimum fluidization. 


30630 Method of optimum burning of carbon monoxide in a 
converter. Kolb, W.A.; Sigh, J.F. (to United Steel Corp.). US Patent 
3,997,335. 14 Dec 1976. Filed date 3 Apr 1975. 14p. 

An improved method of optimum burning of carbon monox- 
ide in a carbon monoxide zone (being fed oxygen by a side tuyere) 
above a molten metal bath in a converter to carbon dioxide is 
disclosed. The improved method includes the steps of: sensing an 
initial effectiveness signal of th amount of carbon monoxide in the 
carbon monoxide zone being burned to carbon dioxide at a predeter- 
mined point relative to the converter; monitoring a continuing 
effectiveness signal; comparing the continuing effectiveness signal 
with the initial effectiveness signal; and moving the side tuyere 
relative to the converter and adjusting O2 flow when all possible side 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 28392 


30631 (NTIS/PS—76/0598) + safety. Part II. Communica- 
tion and position finding systems ( with abstracts). 
Report for 1964—Jun 1976. Reed, w. E. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Jul 1976. 66p. NTIS (US 
Sales Only). 
Supersedes NTIS/PS—75/563. 
Federally-sponsored research reports are cited which cover 
und mine communications and trapped miner location. The 
topics include operational and emergency communication systems, 
detection and position finding by electromagnetic and seismic means, 
and electromagnetic noise in mines. (This updated japon a 
contains 61 abstracts, 8 of which are new entries to the 
edition.) (GRA) 
30632 Mine Part III. 
studies (a bibliograhy with abstracts). Report for 
1964—Jul 1976. Crockett, P.W. (National Technical Information 
ou” Springfield, Va. (USA)). Jul 1976. 135p. NTIS (US Sales 
y, 
Supersedes NTIS/PS—-75/564. 
Research reports cited include data on industrial hygiene and 
hazards in the mining environment. Topics covered are 
control of noise and respirable dust, mining ventilation, protective 
equipment and life Be need systems, and occupational diseases and 
injuries associated mining. (This updated bibliography contains 
an 20 of which are new entries to the previous edition.) 


30633 se hh fn Mine safety. Part V. General stud- 
ith abstracts 


ies (a bibliography wi ). Report for 1964—Jun 1976. Leh- 
mann, E.J. atonal Technical Information Service, Springfield, 
Va. (USA)). Jul 1976. 180p. NTIS (US Sales Only). 

Supersedes NTIS, 75/566, and COM-74—11223. 


The bibliography includes studies concerning blasting safety, 
rescue operations, toxic and flammable gas detection, safety i 
machinery safety design, and safety techniques in excavation and 
tunnel are reports on mine and explosions, 
occupational communication systems, trapped miner 
location detection. These are covered in the first 4 parts. (This 
updated bibliography contains 175 abstracts, 54 of which are new 
entries to the previous edition.) (GRA) 


30634 (Y/OWI/SUB—76/16515) Preliminary state-of-the-art 
survey: mining techniques for salt and other rock types. (D’Appolonia 
Consulting Engineers, Inc., Pittsburgh, Pa. (USA)). Dec 1976. Con- 
W.7405- ENG-26. SUB-PO-86Y-16515V. 264p. Dep. NTIS 


This is a systematic review of the state-of-the-art of under- 
ground mining and excavation technology in the U.S. as applied to 
salt, limestone, shale, and granite. Chapter 2 covers the basic charac- 
— of these rock types, the most frequently used underground 

g methods, shaft and slope entry construction, equipment, and 
aa and productivity data. Chapters 3 and 4 summarize under- 
ire amoun salt and limestone mining in the U.S. Chapter 5 shows that 

its of thick shale exist in the U.S., but little is mined. 
discusses underground excavations into granite-t 
roca. Suggestions are given nthe lst chapter for farther std 


30635 Some thermodynamic penton 2 of the gas storage in salt 
cavities. 2. Lorenzen, H. (Kavernen Bau und Betriebs, Hanover). 
Erdoel-Erdgas Z.; 91: No. 4, 112-117(Apr 1975). (In German). 

Part Two of this article on the high-pressure natural gas 
storage in salt cavities presents a geometrical cavity model which 
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has proved useful in the of 
compressed air cavity, and heat transfer coefficient are evaluated. 


30636 Economical aspects of the construction and operation of 
caverns. Hieblinger, J.; Kleinitz, W.; Meister, S. WaT Sc 
und Erdgas, Hanover). Erdoel-Erdgas te 91: No. 4, 11 127(Apr 
1975). (In German). 
Leaching of cavities in the rock salt formations is the most 
economical way of creating storage room but, nevertheless, involves 
construction and operating costs. The authors examine the 
economics of this tion, and indicate how optimization of injec- 
tion rates com! with an optimum layout of surface and under- 
ground facilities can be achieved to lead to gee cost savings. Cost 


structure, rock mechanics, leaching techniques and storage-facility 
operation are discussed in detail. 

safer ore take. Zahary, G. (Can Dep of Ener 

Elliot Lake Lab). Eng. Min. J.; 176: i2-Aug 1973) 1973). 


A well p ore extraction on 
mining tabular mineral deposits such as 
using room-and-pillar m Such a program must a ae 
utilization (percentage of extraction), overburden competence, and 
productivity to permit making rational decisions. It is suggested that 
an optimum extraction policy is obtained when the mining 
meets three essential criteria: a aspect ratio, low lute 
span of rooms and intersections, high support/span ratio. These 
are driven o each =. only two rooms intersecting at 
one point. more complex pattern results in a net gain in 
terms of more stable ground and/ 
the mineral deposit. 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 28467, 28614, 28615, 28617, 
28618, 28737, 30281 


30638 Potential weldability problems in underwater welding off- 
shore engineering materials. Hart, P.H.M. (Weldin , Cambridge, 
pp 9-15 of In Underwater welding of 
Cambridge; The Welding Institute (1977). 
In potential weldability problems in underwater 
three basic factors associated with it must be considered. 
The first two of these are common only to wet welding: the 
dramatic increases in — and weld hydrogen levels which 
arise as a direct result of local water environment. The third 
ee ae aoe with water depth would be to have 
profound ects the kinetics and equilibrium of weld 
ical reactions. with normal ambient welding 
Savoir of the material composition is essential for the —_ 
tion of satisfactory welds. As a result of the important 
between NAW and underwater welding the risk of occurrence of 
many of the potential weldability problems associated with NAW of 
steels can be expected to increase; these are summarized. 


30639 New generation of offshore bulk terminals for the 1980's. 
Soros, P.; an, B. pp 1081-1089 of In Eighth annual ochre 
ence 970). ol. 3. Dallas; Offshore Technology Confer- 
ence (1 
rom Offshore techno conference; Houston, Texas, 
United States of America (USA) May 1976). 
See CONF-760577—P3 
bulk terminals. The economy and practicability of large ships, of 
and and of large throughputs is 


rapid | 

established. trend toward building open-sea berths at increasing- 
ly exposed locations requires sophisticated techniques, such as the 
determination and analysis of wave spectra. The S |ABERTH com- 
puter program and its utilization in the pI and design of 


=i aan is described, together with hydraulic model tests to 
results of the computer analysis. Berth availability criteria 
are poser de as function of wave height, wave period, ship yy ond and 
mooring F oggee characteristics. Specific examples are used to dem- 

onstrate the utilization of the accumulated knowledge: the Ponta 
Dobela, Mozambique, multiproduct terminal berthing 350,000-dwt 
ships exposed to heavy swell; the Punta Colorada, Argentina, off- 
shore berth with variable ship orientation; the Areia Branca artificial 
from shore; and the Santa Clara, 
connected to shore by a 7-km long 


models of subsea 


G.C 1149-1159 of In Eighth annual 
ence. Vor. 3. 


Dallas; Offshore Technology Conference (1 


— 
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From Offshore conference; Houston, Texas, 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3 


encountered in the eleven undersea 


code quality 
“DE pp 283-297 of 
3. Dallas; Off- 


Houston, Texas, 


conference. 


Offshore conference; 
United yall of America (U ag May 1976). 
See CONF-760577—P3 
Code Suit oft 
tance as a result o' 


for welding in dep water, and curren develop 


capacity shipboard completely gimballed and 

heave platform. McNary, J.F.; Person, A.; Ozudogru, Y. 

Pome 123-142 of In Eighth annual offshore techno conference. Vol. 
Conference (1976). 

confe Houston, Texas, 


United of America (U May 1976). 
See CONF-760577—P3 
i y and retrieve kilo ton 


sal etc. 
& 
143-159 of In 

. Dallas; 


ence (1 
From Offshore 

United States of America (USA) 
See CONF-760577—P3. 


a4 


service in Hawaii and H Kong. It is a fully submer, 
hydrofoil that employs wered waterjet 
automatic stabilization and control to enable high speed operations 
rough seas. can be used for high speed transport of crews and 
and recovery equipment, and critical- 
equipment to offshore sites. It has potential for fire 
fighting role Configuration, performance and economic information 


30645 Design considerations for dynamically positioned utility 
vessels. Sargent, J.S.; Cowgill, alee 175-196 of In Eighth annual 
offshore technology conference. V 3. Dallas; Offshore Technol- 
ogy Conference (1976). 
From Offshore techno! 
United States of America (USA) 
utomatic statio: an structure 
resents a particularly demanding requirement for a yee he 
positioned utility vessel. The adequacy of existing canadian 
tt unproven, radar-ranging techniques is discussed. The effects of 
utility vessel drag, mass, and propulsion characteristics on station- 
keeping performance are described and compared to “ballpark” 
re anticipated for positioning alongside both stationary 
floating platforms. 


conference; Houston, Texas, 
May 1976). 


Computation of relative motion effects in offshore 
Paulling, J.R.; Wood, P.D. 197-207 of In 
annual offshore technology conference. Vol. 3. Dallas; 


hno! conference; Houston, Texas, 
United of America 


May 1976). 
CONF-760577—P3 

One of the more important effects in limiting the replenish- 
ment of a floating drilling platform is the wave induced relative 
motion between the platform and the supply vessel. Using currently 
available computer programs for computing the wave induced 
motion of ships and stable platforms it is now possible to make good 
predictions of vessel absolute and relative motion in both regular and 
random waves. It remains only to combine these computations for 
— supply boats and semi-submersibles to determine the relative 
vertical motion between, say the platform crane boom and the after 
deck of the supply boat. The computation, then provides a good 
eral and operational questions such as: 


Sekita, K.; Shimada, 
218 of In Eighth annual offshore technolo 
Dallas; Offshore Technology Conference act 
From Offshore 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 


ogy conerace ol. 3. 
ference; Houston, Texas, 


operations 
factor in the execution of an 0 project. We conducted a study 
to determine the operability of derrick cranes under condi- 

platform- 


2. Vol. 3. Dallas; Offshore 


3149 
oil line from Ekofisk to Teesside for ___ hyper- 
baric chambers, and one-atmosphere chambers. The economic 
models are summarized by a graph eleven 34 
inch connections as a function of the number of productive work 
days required per connection. The results do not prove that one 
system is better than another, but do show the sensitivity to the day 
rates and productive work days required for each system. 
30641 Report on the effects of depth on 
A gas metal arc welding. Lythall, D. 
ed greater ~~ 
‘gy resources. The 
ater welding tech- 
niques, discussing generally the advantages and disadvantages of 
each, and continues by considering the overall problems of taking 
underwater welding into deep water (e.g., 200 feet and below). An 
experimental program directed towards the evaluation of the effects 
of increased ambient pressure on various processes is then described, 
the objective being to select those processes least sensitive to water supply 
depth. The results th 
ness of each process ore 
ment effort directed 
ty is discussed. 
loads on a pipe string has been _ designed, built, and 
operated. To minimize ship induced stresses in the pipe string, the 
load supporting platform is passively roll and pitch gimballed and 
heave compensated. This paper discusses the poor eh construction, 
i of this unique a) Optimum size of supply vessel, imiting sea states, and, (Cc 
system on the GLOMAR LORER. Dadee gammnten and comparisons of conventional vs. semi-submersible supply vessels. 
constraints are Perse aa together with special concepts which were Some results are given of parametric studies of supply vessel size and 
incorporated. Solutions to the a construction and oper- proportions in various sea states. 
ational questions are also discussed. Results of actual at-sea oper- 
ations are included. The viability of a large shipboard load support- 30647 _Operability of derrick barges _in_ construction of 
ing gimbal system has been demonstrated. Possible future applica- 
tions include deep water installation of heav uipment, and 
large hole drilling, pipe laying, seabed 
30643 High load moderate speed deep 
ocean bottom working vessel. Person, _ 
annual offshore technology conf ore When an offshore platform-construction project is carried out 
Technology Conference (1976). at a deep-sea site subject to adverse sea conditions, the derrick lay 
From Offshore voce conference; Houston, Texas, barge in service is exposed to severe wave motions. Since crane 
United States of America (USA) (3 May 1976). 
See CONF-760577—P3. 
A working vessel for deploying and retrieving heavy loads in 
deep oceans is now operational. This is accomplished by lengthening 
or shortening a load-connected pipe string and by two pairs of 
yoked, hydraulically powered cylinders that alternately support and construction site at a water depth of 80 m in the Sea of Japan. The 
transport the pipe string and load. This paper describes the deploy- measured values were analyzed to show that barge motions—roll, 
ment and retrieval system. The system, known as the Heavy Lift pitch, heave, etc.—are the overriding factors in the operation of 
System, contains four 19-foot stroke hydraulic cylinders and their offshore cranes. The measured values were also used to determine 
vata ae ee gen connecting yokes for each pair of the relation between the motion of a hoisted load and the operability 
hy i = includes a pipe string en- of the crane, the relation between barge motion and the motion of 
each yoke, a 450,000 ft-lb pipe string torquing/ the hoisted load, and the relation between barge motion and prevail- 
on one yoke, a stationary support for “parking” ing sea conditions. These findings will prove useful in estimating the 
load and the hydraulic power units for these rate of barge operation for a particular offshore project and in 
ition, the system includes an instrumentation = keeping work at the site under optimum control. 
au or 
The has «90648 strength of tubular joints, Pan, R.B.; Plummer, 
tons. It has been fully tested and successfully used F.B.; Kuang, ,ti‘CSOSC‘*@ annual offshore technol- 
ieve up to 7500 tons at 6 feet/minute in 17,000 foot ica ee Technology Conference 
apm. From Offshore technology conference; Houston, Texas, 
30644 Jetfoil: a potential high speed marine offshore support United States of America (USA) (3 May 1976). 
vehicle. Schultz, W.M. oP 161-174 of In Eighth annual offshore See CONF-760577—P3. 
technology conference. Vol. 3. Dallas; Offshore Technology Confer- Tubular joint ultimate strength equations that are helpful for 
offshore platform design are presented. The formulae are based on 
gy conference; Houston, Texas, data from 346 joint tests. They are easy to use and cover more joint 
(3 May 1976). configurations than present design procedures. The ultimate strength 
behavior of platform tubular joints is highlighted by reviewing 
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potential failure mechanisms and pointing out salient trends in avail- 

able data. A brief review of the development is presented which 

extends the work of Washio and Gibstein. Some comparisons are 

_ between the new predictions and those of available methods. 

ive some indications of where conservatism may exist and 

e of parameters over which current practice may 

lower bound to available ex ental data. An 

a problem is included to illustrate how the new formulae can 

be used to design a typical K-joint. A final section discusses the 
needs for future research. 


30649 Pyronol torch: a non-explosive underwater cutting tool. 
Rozner, A.G.; Helms, H.H. Jr. 1015-1022 of In Eighth annual 
offshore technology a. ‘ol. 3. Dallas; Offshore Technol- 


United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

A unique, self-contained, underwater cutting torch containing 
an improved pyrotechnic material, Pyronol, has been developed for 
instantaneous cutting and ‘oration of heavy steel plate, —_ 
cable, or pipe in both lace and underwater environments. 
simple, non-explosive, tool has been used to 
sever 2.0-inch diameter stranded steel cable at underwater depths 
down to 1200 feet in less than one second. Instantaneous perforation 
of 3.0-inch thick steel plate has been accomplished in open air 

been penetrated at underwater ths in excess of 1200 feet. This 
tool offers great potential for o' re salvage and recovery oper- 
ations as well as for emergency rescue and release operations. 


30650 Applications for diver lockout submersibles. Holland, R.H. 
pp 1032-1036 of In Eighth annual offshore technology conference. 
ol. 3. Dallas; Offshore Technology Conference (1976). 

From Offshore technolo; ogy ference; Houston, Texas, 
United States of America (USA) (3 May 1976). 

See CONF-760577—P3. 

This paper will describe recent industrial applications of diver 
lockout submersibles operating in the North Sea. Types of tasks 
which can be accomplished more efficiently and economically with 
diver lockout submersibles will be identified. Innovative solutions to 
problems lockout submersibles will be discussed, as 
well as specific oil fiel lications of diver lockout capabilities and 
ot capabilities with other types of under- 
water work. 


30651 Unmanned cable controlled subsea vehicles: status and 

potential in the offshore oil industry. Jalbert, P.E.; pee: mang) 

+ ieee of In Eighth annual offshore technolo 

ieee, Offshore Technology Conference (1976). 
From Offshore technolo, 

United States of America (USA) Busy 1910. 1976). 
See CONF-760577—P3. 


erence; Houston, Texas, 


system being developed and offered for the purpose of relieving 
identifies some features of unmanned system and describes their 
It is conc t velopment of such systems, y 
capable of significant adel ae tasks, requires close coordination 
between users and designers. A system so developed has a definite 
place in offshore service. 


30652 Operational use and techniques with an unmanned cable 
Skidmore, G. PP 1049-1056 of In Eighth annual offshore technolo 
— Vol. 3. Dallas; Offshore Technology Conference (1976). 
rom Offshore coy Houston, Texas, 

United wend of America = (3 May 1976). 

See CONF-760577—P 

Details are given Of the scientific requirements of the 
Consub vehicle and also the vehicle’s use in more commercial roles. 
Operations from ships of opportunity, both anchored and moving, 
are described together with the solution of some of the problems 
which have been experienced. The data gained from the — of 
British Aircraft Corporation's first unmanned submersible has 
proved most useful in influencing the design of new vehicles for 
underwater work. These new vehicles are described, and their 
gain and capabilities are outlined. 


30653 tanker mooring measurements in the North 

Haring, Pp R.E. 1057-1065 of In Eighth annual offshore tech- 

ase ol. 3. Dallas; Offshore Technology Conference 
From Offshore 


techno! conference; 
United ——- of America (USA) (3 May 1976). 
See CONF-760577—P3. 


Houston, Texas, 
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Single-point forces and tanker motion data were 
recorded the 40.4 tanker THEOTOKOS at Ekofisk in 


ly a function of wave sight 

period yaw cycles while moored 
in magnitude those observed in model tests. The model test 

tend tp the bow hawser forces observed on the 


KOS were 


30654 Typical qualities of Spar type structures for initial or 
permanent field development. van Santen, J.A.; de Werk, K. pp 1105- 
1118 of In Eighth annual offshore technology conference. Vol. 3. 
Dallas; Offshore Technology Conference (1 
From Offshore technolo; erence; Houston, Texas, 
United States of America (USA) 61 May 1976). 
The size of Spar units - slender vertical floating bodies - 
between s Boat and huge constructions exceeding a 
length 0 200 m. Two sizes between extremes have been built 
by IHC Holland, namely the ELSBM and Shell-Esso-Brent Spar. 
Because of the use of Spar Units in offshore industry, not necessarily 
oil offshore industry, general design paw with the influ- 
treated. Considerations regarding the fabrication, 
upending and use, as well as the fabrication and itself are 
made. A large of the paper gives attention to and 
low frequency or ofthe ager in regular and 


waves. 
at Ekofisk: Sea. Barnard, 


and production platforms at Norwegian North 
H.D.; Gilbreth, E.W.; Murhall, C.C. pp 1129-1148 of In 
annual offshore technology conference. Vol. 3. Dallas; 
Technology Conference a 


From Offshore tec! conference; Houston, Texas, 
United States of America USA) May 1976). 
See CONF-760577—P3 


It is concluded that the safety of personnel resident in a 

ton eet duiling, completion, wire lining and field production can 
be greatly improved by the ination ofthe heat shield wal onthe 
inboard quarters. concept is gaining wide acceptance 
by authoritative bodies. Si of the study is that it has 
developed, in a rudimentary 
chanics and conseq' 


of to fixed offshore plat- 
forms. Wade, B.G.; Dwyer, M. Fey -1190 of In Eighth annual 
offshore technology conference. 3. Dallas; Offshore Technol- 
ogy Conference (1976). 


From Offshore SANG conference; Houston, Texas, 
United States of America (USA) May 1976). 

See CONF-760577—P3. 

Several methods are presented for wave forces 
acting on tubular members of fixed offshore forms. Each is 
within the set forth in American Petro! ’s RP 
several lication of Morison’s equation to 


oriented tubular mem! This 
various methods with identi 


calculations with each of the wave force 


considered 
were found to exceed 22 percent despite the fact that all the methods 
are within procedures generally accepted by industry. Exclusion of 
of was found to produce significant differences in these 
quantities. 


Stabilized Thomas, D. 


platforms. 
t US Patent 3.978.808 


Research and Developmen: 
Sep 1976. Filed date 25 Apr 1975. 6p. 


ona sa under the terms of a cooperative agreement with Philli ips 

etroleum Company - Norway. Measurements made intermittently 
from November 1971 through April 1972 generally confirm what 
| id pec om data. The maximum forces in the 
From Offshore conference; Houston, Texas, 

ical design conditions and 
the methods. Horizon: 
tal and vertical water particle motions of a design wave were 
Mmetnods On WO Wate! OUI Cig tit-pilt 
template structures, to compare the horizontal base shears and 
overturning moments. Comparisons between the methods are made 
using numerous crest locations and several wave ———- directions 
with respect to the ; axes of the platforms. Variation of base 

30657 
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PAT-APPL-571,444. 


30659 Dry hyperbaric semi-automatic underwater welding. Lyth- 
all, D.J.; Gibson, D.E.; Beveridge, H.J. 35-48 of In Underwater 
i The Welding Institute 

The technology of underwater welding is discussed in gener- 


al, and the HydroWeld 
is created around both welded joint and welding torch by using a 


REFER ALSO TO CITATION(S) 31135 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 31361 


30660 (LA—6678-PR) Medium-energy physics 
gress report, August 1—October 31, 1976. Dunn, E. (com ret WO 


Pigmi fabrication . Hart, 
V.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 5p. (CONF-760942—19). Dep. NTIS $3.50 


btai 
cost. A discussion is given dealing the modeling that 
450 MHs"and 1 1350-MHz GMI develop- 


_— (LBL—4655) Health physics practices at research accel- 
R.H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Feb 1976. Contract W-7405-ENG-48. 148p. (CONF- 


NTIS $6.00. 


(7) the application of the “as low as practicable concept” at accelera- 
tors. (PMA) 


Ridge Nat symbiosis (ABACS) as an 
alternative energy National Lab., Tenn. (USA)). 
Feb 1977. Contenct 2 . 83p. Dep. NTIS $5.00. 

A preliminary study was performed to evaluate the promise 
of accelerator and converter reactor symbiotic systems 
(ABACS) as an alternate fission power technology which can make 
full utilization of the energy content of uranium and thorium ores. 
ABACS is, therefore, considered as an alternative to fast breeder 


concepts based on technologies of the liquid metal fast breeder, 
molten salt, and gas-cooled fast breeder reactors. Several converter 
reactors are considered, and the mass flows and economics of the 
complete symbiosis are presented. Particular attention is given to the 
potential advantages of ABACS relative to the fast breeder reactor 
in the areas of inherent safety and in the implementation of the U***- 
U** denatured fuel cycle as a proliferation and diversion deterrent. 
Advantages and disadvantages of the present accelerator breeder 
concepts are summarized and development needs are indicated. 


30664 (TID—27434) SuperHILAC user's handbook. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1976. Con- 
tract W-7405-ENG-48. 23p. Dep. NTIS $3.50. 

The SuperHILAC is a national facility which sustains a 
vigorous in heavy ion reactions, nuclear structure studies, 
heavy element research, studies and space sciences. The 
machine was completely rebuilt in 1971 after 15 years of heavy ion 
service as the HILAC. It is now designed to accelerate all ions 
through uranium to a maximum energy of 8.5 MeV per nucleon. 
With two injectors and recently installed computer control, the 
beams, at different energies, on alternate injection pulses. In addition, 
one of the 36 pulses per second can be directed to the Bevalac 
HILAC injector will further extend this versatility with high intensi- 
ty heavy ion beams of low charge to mass ratios. A handbook is 
presented which was created to aid experimenters in using the 
SuperHILAC and its related research facilities. It contains adminis- 
trative information, a description of the SuperHILAC system, oper- 
ational data and computer and electronic support references. 


—— (UCID—17232) LLL experiments in collective field accel- 
eration. Luce, J.S.; Bostick, W.H.; Nardi, V. a Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1976. Contract 
W-7405-ENG-48. 22p. (CONF-760958—9). Dep. S $3.50. 
From 3. international symposium of plasma physics on heat- 
A collective field accelerator (CF. A) was developed at the 
Lawrence Livermore Laboratory (LLL) which operates with a 
vacuum diode. This diode utilizes a graphite cathode and a dielectric 
anode that operates with a relativistic electron beam with a v/y of 
approximately 1. Dielectric lenses are used to focus the collectively 
accelerated electrons and ions which are ejected from a central hole 
in the anode. The dielectric anode and lenses operate as unoptimized 
rf cavities which modulate and focus the beam. Diode experiments 
aimed at directing and stabilizing relativistic plasma filaments have 
led to appreciably higher ion energy. CFA experiments were con- 
ducted with the LLL Pulserad 422 e-beam machine which delivers 
approximately 2.5 kJ at 1 M volt to the diode in 50 ns. The pertinent 
results are: maximum proton energy greater than 45 MeV, number of 
protons approximately 10** per burst, heavy ion energy 7 MeV per 
nucleon, DD neutrons greater than 10" per burst, p,n neutrons 


fluorine ions impinging on Al, Cu and Ta targets. A large number of 
proton and deuteron reactions were also verified. 


accelerators. NBS Handbook 107. New York; 

Standards Institute (1970). 22p. (ICONS 02173). GPO $0.30. 
Standards that are applicable to particle accelerators, princi- 
ly those with energies less than 100 MeV, are given the character- 
of and controls for radiation as they affect accelerator design, 

operation procedures, and exposure evaluation are 

Topics include: (1) radiation protection design criteria; (2) operation- 

ment. (PMA 
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Avflosing piatorm for supporting nuclear reactors and che 
like at selected offshore sites. The Fyne are is provided with a 
stabilizer mechanism which significantly reduces the effects of wave 
action upon the platform and which comprises a J ned of relatively 
small floats attached by rigid booms to the platform at locations 
spaced therefrom for reducing wave pitch, acceleration, and the 
resonance period of the wave. 
30658 Underwater wet welding with manual arc electrodes. 
Grubbs, C.E.; Seth, O.W. (Chicago Bridge and Iron Co., Oak Brook, 
IL). pp 17-33 of In Underwater welding of offshore installations. 
wet well fin tests A... with mild Gaal ond are the fundamentals of accelerator breeding in which U** or 
faennee, Theos 1972 to 1977 the Chicago Bridge and Iron Co. fissile fuel is produced in a target/blanket system as a result of 
tee more than 14,800 dives to inspect and perform underwater irradiation with an intense high-energy proton beam. Neutronics and 
butt and fillet welds of all sizes without a weld failure or serious heat transfer analyses are performed for three accelerator breeder 
accident. These repairs demonstrate that wet welding is a depend- 
able technique for joining most steels currently used in underwater 
construction. (LCL) 
experience with the HydroWeld process is described and shows that 
the process is capable of meeting the requirements of building codes 
and of making high quality underwater welds on phere: steels. 
The flexibility and economy of operation makes this method attrac- 
tive for welding offshore structures. (LCL) 
PARTICLE ACCELERATORS 
reported for August, September, and October, 1976. The contents 
include: (1) a summary and a list of recent publications; (2) engineer- 
ing support; (3) accelerator su; ; (4) accelerator systems develop- 
ment; Gs) injector systems; @ electronic instrumentation and com- 
ter systems; (7) accelerator operations; (8) experimental areas; (9) 
| se line development; (10) large-spectrometer systems; (11) re- 
Canada (14 Sep 1976). 
the PIGMI (Pion Generator for Medical Irradiations) program is to 
investigate new materials and fabrication techniques in an effort to 
greater than 10" per burst. Of the nuclear reactions which occur, 
twenty-eight were verified through radionuclide identification using 
a Ge-Li detector. These nuclides were produced with carbon and 
operational health physics; 
icle accelerators in health 
hysics, the text being a short course given at the Health Physics 
Society Ninth Midyear Topical Symposium in February, 1976. 
Topics discussed include: (1) the radiation environment of hig 
energy accelerators; (2) dosimetry at research accelerators; (3) 
shielding; (4) induced activity; (5) environmental impact of high 
energy accelerators; (6) population dose equivalent calculation; and 
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BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


30667 (AED-Conf—76-309-125, pp 128) Shunt regulator for 
150-kV, 20-A neutral-beam-source power supplies. Baker, W.R.; Hop- 
kins, os (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

2 refs. Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


30668 (CERN—76-09) Particle beams and 
A.; Messerschmid, E. (eds.); Lawson, J.D. (E ag gy 
for Nuclear Research, Geneva (Switzerland)). 13 May 576, 85. 85p. 
NTIS (US Sales Only). 

CERN 1973-1974. 

These lectures present a survey of some of the concepts of 
plasma physics and look at some situations familiar to le- 
accelerator physicists from the point of view of a plasma physicist, 
with the intention of helping to link together the two fields. At the 
outset, basic plasma concepts are presented, including definitions of a 

characteristic parameters, magnetic pressure and confine- 
ment. This is followed by a brief discussion on plasma kinetic theory, 
on plasma, and the temperature of moving plasmas. 
les deal with beams in the CERN Intersecting Storage Rings 
a as with non-steady beams in cyclic accelerators and micro- 
wave tubes. In the final chapters, time-varying systems are consid- 
ered: waves in free space and the effect of cylinder bounds, wave 
motion in cold stationary plasmas, and waves in plasmas with well- 
defined streams. The treatment throughout is informal, with empha- 
sis on the essential physical pr ies of continuous beams in 
accelerators and storage rings in relation to the corresponding prob- 
lems in plasma physics and microwave tubes. 


30669 Telecommunication using muon beams. Arnold, R.C. (to 
Energy Research and Development Administration). US Patent 
3,970,936. 20 Jul 1976. Filed date 29 May 1973. 6p. 

PAT-APPL-364,397. 

Telecommunication is effected by pe a beam of mu 
mesons or muons, varying a property of the beam at a a 
rate-to generate a modulated beam of muons, and detecting the 
information in the modulated beam at a remote location. 


AUXILIARIES AND COMPONENTS 


— 300 W 1.8 K distribution system for the 
RF particle separator. Steel, A.J.; Bruzzi, S.; 

Cake M.E. (BOC Ltd., London). pp 58-61 of In Proceedings of the 
ay international cryogenic en; ig conference. Mendelssohn, 
une. Guildford, Eng.; IPC poe Technology Press Ltd. 


‘From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. ‘ 

The refrigerator employs gas lubricated ex turbines in 

'W below 80°K. A low loss system distributes the > aes to 

two. cryostats located 90 m apart. The plant may also be used to 
provide refrigeration or liquefaction at 4.4°K. All expansion turbines 
are interchangeable and one can be switched between two tempera- 
ture levels, thus giving the plant a capacity of about 150 1 hr~* when 
used as a liquefier with liquid nitrogen. Process optimization has 
resulted in an extremely compact coldbox. The main features of 
plant design and control are described. 


superconducting rf separator working in closed cycle with a 
300 W refrigerator. Barth, W.; Lehmann, W. (Institut fuer Experi- 
mentelle Kernphysik, Karlsruhe, Ger.). pp 144-149 of In Proceedings 
of the sixth international cryogenic engineering conference. Men- 
delssohn, K. (ed.). Guildford, Eng.; IPC Science and Technology 
Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

The contribution of the Karlsruhe Institut fuer poe. 
talle — to the rf particle separator at the SPS/CERN 
consists of the two superconducting deflectors and their He II- 
cryostats with the cryogenic and vacuum accessories. The cryostats 
have to fulfill specifications concerning tightness, thermal insulation, 
adjustment of the cavities to the beam and reliability. Corresponding 
cryogenic and rf tests are performed in Karlsruhe before a 300 W 
refrigerator simulating normal and emergency conditions. Following 
a description of oe design the results of these measurements 
are compared with the specifications. Operating experience with the 
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cryostats in closed circuit with the will be reported. 
Moreover the effects of disturbances on the as 5 tam He II-baths of 
the cryostats and the means to control them wi treated. 


30672 Cryogenic neutron polarization filter. P. 
Laue-Langevin, Grenoble, France); Feltin, D.; ; Ragazzoni, 3; G 
H.; Roubeau, P. pp 178-180 of In Proceedings of the sixth ae 


tional cryogenic aapeeios conference. Mendelssohn, K. (ed. 
Guildford, Eng.; IPC Science and Technology Press Ltd. (197 

From 6. ICED meeting; Grenoble, France (11 May 197 

See CONF-760508—. 

Polarized neutron scattering can be investigated in as 
use of a LMN dynamically polarized proton filter. It comprises a ‘ 
shaped a carcinotron microwave generator, a hori- 
zontal helium-3 cryostat, roots pumps, mechanical pumps, liquid 
helium storage dewar, transfer line, helium-3 handling and purifying 
system. A ball bearing and steel rollers allow the 4 ton assembly 
rotate freely around the axis of the sample on which impinges 
neutron beam. Helium-3 has been chosen to achieve the low 
perature required for LMN polarization: 0.7°K despite a high 
dissipation of 30 mW. The microwave cavity and the part 
magnetic field homogeneous to 10~‘ are able to receive a 45 
n° an estimated 

the LMN protons. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 29683, 29712, 29750, 30808, 
30813, 30844 


range Geiger M ri ig no. 8, Mar—May 1974. 

Lehnert, R.W. (LND, Inc., Oceanside, NY. (USA)). Mar 1974. 

Contract DAABO0S-72-C-5869. 123p. NTIS (US Sales Only). 
aoe dated Feb 74, AD-A—007258. 

This program is an investigation of the proper techniques 
employed to provide stable, predictable iormance GM tubes for 
use as the detector of the /VDR-1. The techniques 
include special and anode surface treatment to prevent 
secondary emissions and resultant spurious counts (instability). Five 
groups of engineering test samples have been manufactured. T 
and meet all the requirements of the A study in 
conjunction with ECOM group at Ft. Monmouth is being conducted 
on the cathode surface. (GRA) 


30674 (ANL—76-88(Pt.2), pp 96-98) Counting chamber for 
measurements. Larsen, R.P.; Selman, R.F. 1976. 
In Radiological and Environmental Research Division annual 


provides nearly fool-proof detector protection was designed and 
several that were built were found to perform satisfactorily. Dia- 

are presented to show the alpha system with 
mounted chambers and details of one chamber. (HLW) 


30675 (CONF-7606126—2) Construction of a 12” diameter 
pyrex liquid cell with an optically clear window 3/16” 
thick. Brady, D.W. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. dy NTIS $3.50. 

utes Tee symposium of the American Scientific Glassblowers 
Chicago, Illinois, United States of America (USA) (7 Jun 


a poate fo fabricating a 12 in. borosilicate til- 
for studying neutron Ay (WHE) 


pes (COO—2936-1) 3R-WL air sampling working !cvel survey 
meter. Calibration and evaluation progress report, May 1, 1976 — 
December 31, 1976. Schiager, K.J. (Pittsburgh Univ., Pa. (US-.). 
Graduate School of Public Health). Dec 1976. Contract EY 76-S-02- 
2936. Rosin NTIS $4.50. 

design and operation of a direct-reading sampler for air- 
borne radon progeny are described. The instrument was for 
light-weight and easily carried and operated. Direct readout of the 
radon progeny concentration in units of working levels, in the range 


report, July 1975—June 1976. 

Commercially available chambers can not be depended on to 
be vacuum-tight; the mechanisms for positioning the sample are 
awkward and unreliable and there is no provision for protecting the 
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from *"*Po and **Po with a single detector and = 

ination channels. Unique features include a 
automatic decay, counting y , capacity 
Gun on 6 iter, and provisions 
for recording all data directly on the filter tape. For the prototype as 
built, calibration against the 2-count alpha sees method of 
the range from 0.25-25 WL. However, the deviation of 
above 10 WL to 71 it at 0.25 WL. Sources of error and 


variability are anal for i ing the isi 
improving the precision 


measurements are incl 
30677 (Juel-Conf—22, pp 130-131) Fission track method: tech- 
~~ applications and results. Brandt, R. (Marburg Univ. (Germany, 
F.R.). Inst. fuer Kernchemie). Sep 1976. (In German). 

From Technical meeting on nuclear methods in solid state 
chemistry; Juelich, Germany, F.R. vg 1976). 

7 refs. Short communication onl: 
in Nuclear methods in solid state Foiauitiitie. 


30678 (Juel-Conf—22, pp 123-126) Modern semiconductor 

ation detectors. Glasow, (Siemens A.G., 
FR). Zentrale Forschung und Entwickl aa 
German 


)- 

_ From Technical meeting on nuclear methods in solid state 
; Juelich, Germany, F.R. (20 Sep 1976). 
refs. Short communication only. 


30679 (LBL—5566) Entrance windows in germanium low-energy 
x-ray detectors. Liacer, J.; Haller, E.E.; Cordi, R.C. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1976. Con- 
tract W-7405-ENG-48. 9p. (CONF-761006~-39). Dep. NTIS $3.50. 
From Nuclear science, scintillation and semiconductor 
posium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 
It was found experimentally that high-purity 
X-ray detectors have a relatively thick entrance window whi 
renders them y useless below approximately 2.3 keV. A 
simple X-ray fluorescence experiment establishes clearly that the 
window is physically in the Ge material itself. Ex ts with 
detectors made from different Ge crystals, and with Schottky barrier 


of electrons near a surface. Theoretical 
onte Carlo calculation show that the window 


REFER ALSO TO CITATION(S) 29808 


30680 (CONF-7511124—({Absts.)) 5th all-union coordination 
meeting on dosimetry of ionizing radiation intensive beams, Moscow, 
USSR, 25 Nov 1975. (Vsesoyuzn yj Nauchno-Issledovatel'skij Inst. 

heskikh i Rodiotctbnicheskikh Izmerenij, Moscow 


l-union coordination meeting on dosimetry of ioniz- 
Republics (U 25 Nov 197 
is (USSR) been separately abstracted and ndexed. (DG) 


(FDA—77-8014) Evaluation of MDH Model 1015 x-ray 
T.R. of Radiological Health, Rockville, Md. 


30681 


. Lee, 
(USA). Ja Jan 1977. 28p. GPO. 
The Bureau of Radiological Health has evaluated two proto- 
uivalent ionization chamber designed to be used to 
the radiation output of diagnostic x-ray machines. The 


gL. i itivity are 
useful for monitori of igh 
TL dosimeters have high sensitivity and low fading so that by means 
of them the dose from the bac’ i 


can be measured with an 


INSTRUMENTATION 


The effects of 152-MeV and 592-MeV protons and of 50-MeV 
and 950-MeV electrons on ferrous = ae solution, 
dosimetry The 


chemical 
studied re suitable fo doe doses 
are quite suitable for 
and could be used in the event of an accident. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 29657, 30566, 31380, 31413 


30684 (UCRL—50025-76-3, pp 1-6) EE’s spectrom- 
eter answers the national need for a portable, rugged, 
radioisotope analyzer. McGibbon, A.L. 8 Oct 1976. 
doesn’t exist anywhere commercially. An ly portable, very 
rugged, and completely self-contained instrument is required that 
radioactive isotopes. The Electronics En, ig Department has 


30685 (ERDA-tr—36/1-6, pp ge Spectrometric characteris- 
tics of the 49B type Qe atsaturov, R.G.; Zabier- 
J.; Kramarenko, Malakhov, A.L,; Melkumov, G1; 
Khachaturian, M.N. Goint g for Nuclear Dubna, 
USSR). 1975. Translated from Nukleonika; 20: (1975). 
In Nukleonika. 


percent for 

= of the photocathode in the 100-200 interval results 
the enhanced amplitude resolution R = 

is the photocathode sensitivity (uA/im); the reso- 

lution of the photomultipliers examined is independent of = supply 

the 1200-2000 V in 


flight 
iniv., Munich); Huenges, E.; Maier-Komor, P.; Roesler, H.; 
, HJ.; Vonach, H.; Semrad, D. 110-117 of In Atomic 
masses and fundamental constants. Vol. 5. .H. 
York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 


See CONF-750648—. 
A description is given of a system for measuring Q- 
values of nuclear reactions to an accuracy of about | keV. Factors 


HIGH ENERGY PHYSICS INSTRUMENTATION 
30687 (LA—6441-MS) Tests of S-inch Vv 


p pho- 
, M.D.; Moinester, 
SA)). Feb 1977. Con- 


multiplier tubes of Venetian-blind construction to be used for collec- 


tract W-7405-ENG-36. 13p. Dep. NTIS 


3147 
observed and doses as high as 1000R can be registered with an 
accuracy of 5%. The measuring method and results are reported 
here. For two years these CaSO,:Dy dosimeters have been success- 
fully used at the site of the Central Research Institute for Physics. 
30683 (UCRL-Trans—11187) Chemical dosimetry of = 
energy particles. Bonet-Maury, P.; Bagno, O.; Weill-Cohen, A. 
1976. Translated from PP 109-113 of STI/PUB—99. (CONF- 
650302—24). 7p. Dep. NTIS $3.50. 

From IAEA symposium on personnel dosimetry for acciden- 
tal high-level eu to external and internal radiation; Vienna, 
Austria (Mar 1965). 

e investigated, i.e., from 5 to 50 rad for the films and from 100 to 
1000 rad for the ferrous sulphate and the glass. The indications are 
stable for at least several days. Generally speaking, the response of 
these dosimeters to high-energy particles is similar to their response 
to _ in accordance with the fact that for these radiations 
responded O this need Dy designing and developing ij irs equip- 
ment that can fulfill all these requirements. This instrument, a 1024- 
channel gamma-ray spectrometer, has already gone into limited 
SS to provide health physicists at LLL and other Energy 
esearch and a Administration (ERDA) laboratories 
with an effective tool for monitoring possible sources of radioactiv- 
ity. 

is caused by the ~~ warm electrons which are the end product 

of a photo event. mean free path of the electrons becomes 

longer as they lose energy by optical phonon collisions and they can 

be trapped at the surface before they are picked up by the electric 

field. 

The spectrometric characteristics of 130 photomultipliers of 

RADIATION DOSEMETERS the 49B type used in complete-absorption Cherenkov gamma spec- 
trometers were studied + j a pulse light source. It was found that 

ee the integral nonlinearity of the photomultipliers was less than 1 

30686 Precision measurement of Q-values by means of the 

DeTIOTMmAance O » whl neasulres DUSUTC, DOS U! 

ime, i i D rman ifi- accuracy are Teport is 

a ny ee (ieee given of measurements performed to date as well as further possibili- 
ties. 

30682 (KFKI—76-9) Environmental monitoring by CaSO,:Dy 

TL dosimeters. Deme, S.; Szabo, P.P. (Kozponti Fizikai Kutato 
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showers in 
lectron collection 


by 
Parameters evaluated include 
pulse-height resolution, ampli 
linearity. 


convert- 


From “Nuclear science, scinti and semiconductor 
America (USA) (20 Oct 1976). 

Analog to digital converter circuits that are based on the 
sharing of common resources, including those which are critical to 
the linearity and stability of the individual channels, are described. 
Simplicity of circuit composition is valued over other more costly 
approaches. These are intended to be applied in a large-scale pro- 
cessing and digitizing system for use with high-energy eden 
detectors such as drift-chambers or phototube-scintillator arra: 

distribution techniques are of paramount importance in main- 

adequate signal-to-noise ratio. Noise in both amplitude and 
time-jitter senses is held sufficiently low so that conversions with 10- 
bit charge resolution and 12-bit time resolution are achieved. 


30689 (LBL—5358) Large-scale digitizer system (LSD) for 
charge and time digitization in high-energy Alth- 
aus, R.F.; Kirsten, F.A.; Lee, K.L.; Olson, S.R.; L.J.; 
Wolverton, J.M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1976. Contract "W-7405-ENG-48. 6p. (CONF- 
761006—40). Dep. NTIS $3.50. 

science, scintillation and semiconductor 
posium; New Orleans, Louisiana, United States of 
SA) (20 Oct 1976). 

A large-scale digitizer 
time-of-arrival particle data 
has been developed at the Lawrence Berkeley aeons . The 
objective in this development was to significantly reduce a cost of 
instrumenting large-detector arrays which, for the 47-geometry of 
an order of magni- 
tude increase in c! 1 count over previous detectors. In order to 
achieve the desired economy (approximately $65 per channel), a 
system was designed in which a number of control signals for 
conversion, for digitization, and for readout are shared in common 
by all the channels in each 128-channel bin. The overall-system 
concept and the distribution of control signals that are critical to the 
10-bit — resolution and to the 12-bit time resolution are de- 
scribed. Also described is the bit-serial transfer scheme, chosen for 
its low component and cabling costs. 


30690 (ORNL/TM—5679) Hadronic- and 
cade discrimination in a thin lead—argon calorimeter. Jensen, T.; 
Amburgey, J.D.; Gabriel, T.A. (Oak Ridge National Lab., Tenn. 
(USA)). Feb 1977. Contract W-7405-ENG-26;EY-76-C-02-3065. 20p. 
Dep. = $3.50. 


i ig between high 
(approximately greater than 15 GeV) re and Rake 
tons incident on a thin lead-argon calorimeter. Some of tons or ph. 
considered involve fluctuations in shower development, the centroid 
of the shower, and ratios of the pulse height obtained from various 
locations within the device. Of these, the latter appears the most 


promising. 
30691 eee 24 PP 51-64) Timing scintillation 
1052 CAMAC counter. Cisek, Z. a Gasik, W. 1 
Translated from Nukleonika; 20: a 5). 

In Nukleonika. 


gravity of time distribution was ‘intiooed by +-25 psec at the time 
resolution of 2Atau = = 200 psec -_ the —— quantity of light in the 
thro 


time duration of 15 nsec and amplitude of 
resistor. On the beam of 7-mesons with the energy release in the 
crystal of about 4 MeV the time resolution of a telescope composed 
of two scintillation counters totalled 2Atau = 280 psec +- me 


30692 Muon ag cosmic rays 
detectors of neutrinos. Zakharov, Yu.I. 
ed by S. J gtr beng ag Akad. Nauk SSSR, Ser. Fiz.; 40: No. 
5, 1049-1051(1976). Tp. Dep. NTIS $3.50. 

Solar neutrino experiments will require new ca 
detectors capable of a neutrinos from the PP and pep cycles. 
These detectors should be designed primarily for the’ fol following 
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reactions: )’Be, *Mn(v,e~ )**Fe, and ™Ga(v,e~)"Ge. In 

the feasibility of building such detectors, we must 
calculate the background-to-effect ratio and compare this ratio with 
the value obtained for Davis's detector. The dependence of the 
background from a radiochemical neutrino detector on the target is 
analyzed. The ) reaction in the main isotope of the target 
produced by nuclear cascade shower protons from the clear 
contribution to the bac 


Vol. 11. Digital 


30693 Image processing 
Jr. pp 151-207 of In T 
i York; Springer-Verlag 


‘A. 
1976). 


are 
cloud chambers, bubble chambers, nuclear and pho hic emul- 
sions, and spark chambers. The develo it of early image proces- 
sors is described to show the evolution of the image processing 
techniques. 34 references. (WHK) 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 30711 


RADIATION EFFECTS ON INSTRUMENT 


ELECTRONIC SYSTEMS 
30694 (AD-A—026222) effects on semiconductor 
device radiation report Jul 1974—Apr 1975. 


Final phase 
R.A.; Azarewicz, J.L. (Intelcom Rad Tech, San 
Calif. (USA)). 15 May 1975. Contract F04701-72-C-0322. 
(INTEL-RT—8025-724), NTIS (US Sales Only). 

This report examines the effect of FXR-stimulated, re-emitted 
NARD eat of three planar-epitaxial transistors and 
two wpe pd N. gate integrated circuits on the photocurrent 
response of the tal measurements were made on 
the five devices in both low- and high-engery photon (FXR) envi- 


ronments. The experimental results are compared with a radiation 


device package, mai energy This work 
adds verification to a procedure for extending simulation test 
data to a real photon environment. (GRA) 

30695 (AD-A—027450) Irradiated electronic 


Final report. Deve, B.; Ashley, C. oo ees 

land AFB, N.Mex. x, Jul 1976. 18p. ¢ TR 76-125). 
NTIS (US Sales 

In 1969 oy U.S. Air Force withdrew oe 
modules of electronics circuitry, in the form of 10 operational 
guidance and control systems, from the field and them. A 
module consists of an average of about 25 small scale integrated 
45 dacrete semiconductor devices, and miscellaneous R, L, 
its. The average total dose used was approximately 
rads(Si) of 4.2 MeV mean bremsstrahlung. This dose was 
distbuted 8 4 pulses per system, with average half power 
a aati) a 72 nanoseconds per pulse. The average (over 
~ maximum half-power-point-rate was about 8.4E9 
modules were then returned to field 


testing affected the tonger term ofthe electronics 
via certain other mechanisms, that any immediately obvi- 


carefully 
vidual serial number a a 1050 modules in field use 
which were not irradiated hich served as con 


30696 (AD-A—027590) Analysis of the performance of infrared 
detectors under radiation environment. Final report Jul 1974—Jul 
Green, B.A. (Intelcom Rad Tech, San 
(USA)). 26 Jun 1975. Contract F19628-72-C-0349. 54p. 
GNTEL RT. 0029-010). NTIS (US Sales Only). 
A computer model for low-temperature silicon detectors has 
been used to show that bloc contacts have little effect on the 


has been used to demonstrate that spontane- 

fault of avalanche generation of carries high-Seld regions nea 
result of avalanche of carriers in high-field regions near 
the device contacts. iati 


30688 (LBL—5357) Large-scale digitizer system, a 
ers. Althaus, R.F.; Lee, K.L.; Kirsten, F.A.; Wagner, L.J. ( 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1976. Con- 
COMPONENTS, INSTRUMENTS, OR 
SCI VICE. QUICCLIV tosis Was tO 
type the photocurrent induced latchup susceptibility of the guidance and 
975. control system to known short duration pulses of radiation. The 
With a view to select and d mine MOst suitable parameters 
a timing scintillation counter was put to the complex test on the Ous radiation Gamage Was COlrecicd. SIX years later, in 19/5, laulure 
meson beam at the Dubna Synchrocyclotron (JINR, Dubna, USSR) and repair records were analyzed statistically to determine whether 
using the light emitting diodes (LED). Under conditions of hi the radiation had functionally affected the electronics. There re- 
mained 650 irradiated modules available for this statistical analysis 
photomultiplier (PM) amounted then to 0.5 mA which is equivalent 
to the mean frequency of 70 MHz for trigonal pulses with the base 
lifetime is short -_ to the transit time for the device. The 
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to be the result of a competition between Shockley-Read and Auger 
recombination in the bulk of the device. 


30697 (AD-A—027595) Cable response solution techniques for 
the Electromagnetic Pulse environment. Vol. I. 
and development of a system generated electromagnetic 

Rad Tech, San Di Calif. (U 1976. Contract F29601- 


RT ol-1). NTIS (US Sales 


ice electromagnetic pulse (EMP) 
high-level EMP fields and intense light flashes on fiber links. The 


using an optical fiber with an equivalent system using conventional 
cabling, showed te conventional system is susceptible to EMP. The 
optical link is thus superior in the EMP environment. 

30699 EMP: stripline test method for mea- 
transfer impedance. Miller, J.S. (Rockwell International . 
Los Angeles, Calif. (USA)). Nov 1975. Contract W-7405- 
48;DNA-SUB-EC-091. 23p. Dep. NTIS $3.50. 

A method for measuring the transfer impedance of flat metal 
joints for frequencies to 100 MHz has been developed which makes 
use of striplines. The stripline method, which has similarities to the 
quadraxial method used for cylindrical components, is described and 
sets of test results are given. The transfer impedance of a simple joint 
oe See curve, and a close curve fit to 
transfer test data from various samples is demonstrated 
for both the stripline and the quadraxial methods. Validity checks of 
the test data are discussed using the curve model and other criteria. 
The method was dev for testing riveted joints which form the 
avionics bays on B-1s. joints must provide shielding from EMP 
currents. 


30700 (PEM—SO0) Compilation of EMP terminology. Martin, 
L.C.; Faraudo, B.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Aug 1976. Contract W-7405-ENG-48;DNA-EC- 
091. 38p. Dep. NTIS — ot hich ha 

An extensive set of terms expressions w ve ap- 
peared in the EMP literature are presented in order 


community, but some consistency of expression is evident. Users 
should be aware of multiple meanings given to similar terms in 
common usage. 


30701 (PEM—55) er-amang Ke note on report TR-61-B: EMP pro- 
tective systems by the Defense Civil yee . Faraudo, 
B.D. (California Univ., Livermore (USA). Lawrence Livermore 
Contract W-7405-ENG-48;DNA-EC-091. 7p. Dep. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 29535, 29537, 29566, 29567, 
29568, 29569, 29570, 29571, 29572, 29573, 29574, 29575, 29576, 
29577, 29578, 29579, 29580, 29581, 29688, 29689, 29712, 29746, 


30357, 30503, 30617, 30622, 30775, 30785, 30792, 30794, 30795, 
30796, 30797, 30798, 30799, 30800, 31724 
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high resolution microscopy. 
oo 1976. Con- 
of structure at 


the evel (oclow 2.4) tp 
would be remarkable. This wor 
lication, and the need for a national facility to 
penn Materials science, mineralogy, ceramics, solid- 
accompli the gal a interpretation, microdiffraction, microanaly- 
for assay P. (Sandia 


-resolution electron 
report discusses in detail 


based 

wer produced 
of iu by the thermal po ioi in 
yey aed ie bo of the radioisotope. At power levels above 0.1 
W, the imprecision of the calorimeter is estimated to be approximate- 
ly 0.3 percent and the response time constant to be only a few 
minutes. The imprecision and time constant at lower powers are 
estimated to be greater. 


30704 (Y—2065) Strain-gage technique for measuring the ther- 
mal expansion of solids. Poore, M.W.; Kesterson, K.F. (Oak Ridge 
Den NTIS Tenn. 16 Feb 1977. Contract W-7405-ENG-26. 
measure the thermal 

utilizes strain gages to measure expansion and 
made on pure 


30705 (ERDA-tr—36/1-6, 22-32) Fast with digital 
control of the threshold, delay. output pulse width. Tiaczala, W.; 
Basiladze, S.G. (Warsaw Tech. Univ.). 1975. Translated from Nuk. 
leonika; 20: (1975). 
In Nukleonika. 


A fast pulse shaper with digital 


30706 Imaging through the Wyant, J.C. 
(ed.). Palos Verdes Estates, C. of Instru- 


‘A; Society 
mentation Engineers (1976). 174p. (CONF-760306—P1). 

From SPIE/SPSE technical symposium; Reston, Virginia, 
United States of America (USA) (22 Mar 1976). 

Developments have been made in the effects of 
the atmosphere on optical imaging and ta or at 
least reducing, these atmospheric effects on an optical system's 
performance. This conference emphasized developments in the un- 

and measurement of atmospheric effects, speckle inter- 
ferometry, post-detection compensation techniques, and adaptive 
optics. Twenty-two papers are included. 


Palos Verdes Estates, CA; Society of Photo-Optical Instrumentation 
Engineers (1976). 163p. (CONF-760306—P3). 

From SPIE/SPSE technical symposi 
United States of America (USA) (22 Mar 1976). 

Rapid developments in laser semiconductors and low loss 
optical fibers are responsible for new applications in the areas of 

communication, imaging, and data transmission in general. The 
purpose of this seminar was to complement previous meetings by 
offering contributions that demonstrate novel applications in the 
above areas, presenting reviews of the state-of-the-art in the United 
States and abroad, and providing new insights into the potentials of 
fiber optics. Recent component developments as well as measure- 
included. 


Volume 78, Freeman, C. (ed.). Palos Verdes Estates, CA; ; Society of 
— eee Engineers (1976). 166p. (CONF- 


30702 (PUB—106) W 
(Arizona State Univ., Tem 
tract W-7405-ENG-48. 1 
Only). 
See also Volume 2, AD-A—026897. 
Solution techniques for the System Generated Electromag- 
netic Pulse (SGEMP) excitation of single- and multiple-wire cables 
defined. Progress on the development of a computer code for 
predicting these currents is reported. . 
of measuring steady-state powers as low as a few milliwatts are 
30698 (AD-A—032126) Fiber optic communications link perfor- discussed in detail. An ideal application of the calorimeter is the 
mance in EMP and intense light transient environments. Interim nondestructive assay of radioisotopic samples which emit easil 
report. McCormack, R.G.; Sieber, D.C. (Army Construction Engi- 
neering Research Lab., Champaign, Ill. (USA)). Oct 1976. 24p. 
(CERL-IR-E—94). NTIS, PC A02/MF 
results show that neither EMP fields nor light transients have an 
control of the threshold, 
delay, and output p wi 1s developed. The shaper has the 
following specifications: control ranges, threshold 25 mV to 2.5 V; 
delay, 0 to 63 nsec; pulse width, 4 to 67 nsec; the number of the 
control steps is 63; the minimum delay, 20 nsec; integral linearity of 
the control characteristics less than or equal to 1.5 percent: maxi- 
mum pulse repetition rate about 100 MHz. The digital control of the 
shaper is accomplished by means of the CAMAC functions, but the 
with some cross-referencing for terms of similar meaning. Multiple 
definitions or explanations for some of the terms are given, and some 
definitions have been modified slightly for conciseness or clarity. 
Such terminology does not yet represent a set of standards for the 
The EMP Protective Systems report presents a description of 
representative problems and solutions associated with providing 
protection against nuclear for communication 
facilities. The protection techniques shown for the Emergency Oper- 
ating Centers (usually small radio and telephone communication 
facilities) of the Defense Civil Preparedness Agency are applicable 
to many facilities. Numerous photos and diagrams augment the 
information in the text. 
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From SPIE/SPSE technical symposium; Reston, Virginia, 
United States of America (USA) (22 Mar 1976). 

Continuing improvement in performance and reduction: in 
cost of image intensifier and low light level television have spurred 
an increasing number of applications of these and related technol- 
ogies in the nonmilitary market. Twenty-six papers are presented on 
general applications of low light level devices, applications in public 
service, applications in astronomy, and applications in medicine. 
(WHK) 


30709 Double focusing mass of second order. Mat- 
suda, H. (Osaka Univ., ae  fapan) BP 185-191 of In Atomic 
masses and fundamental constan 5. Sanders, J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The resolution of the on-line mass spectrograph is normally 
several hundred and this is sufficient to separate nuclei having 
differer.: mass number A. If the nuclei to be analyzed have the same 
A but different charge number Z, they can not be separated by this 
amount of resolution. However, the complete separation of nuclei 
(both A and Z) can be possible if the resolution is raised by about 
hundred times, that is, up to several ten thousands. The resolving 
power of about 30,000 would be sufficient to resolve all nuclei far 
from the valley of beta-stability. Besides, the direct mass measure- 
ment of short lived nuclei would be possible with such a high 
resolution mass spectrograph. The determination of masses of nuclei 


aberrations of a double focusing instrument is investigated and 
several suitable designs are found by computer calculation. 
30710 Two-stage double- mass spectroscope under 
struction at Osaka University. Ogata, K.; Nakabushi, H.; menieon E 
(Osaka end PP 192-198 of yo masses and fundamental 
a1. ts. Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press 
‘From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 


focusing point have been studied wi 
focusing behavior was greatly improv: 
resolution at the intermediate focusing 
somewhat better. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 28468, 28471, 28474, 28484, 
28486, 28490, 28511, 28513, 28625, 28861, 31281 


30711 Neutron logging in partially saturated media. Hearst, J.R. 
(Lawrence Livermore Lab, Univ of Calif). pp 411-434 of In Interna- 
tional s ymposium and exposition on water resources instruments. 
Vol. I. Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1975). 

From International symposium and exposition on water re- 
sources instruments; Chicago, IL, USA (4 Jun 1974). 

Behavior of epithermal neutron logging equipment in large 
holes in partially saturated alluvium and in ashfall and ashflow tuff is 
discussed. Monte Carlo neutron transport calculations indicate that 
the number of epithermal neutrons from either a fission or 14-MeV 
source depends not only on the water content of the medium, but 
also on its bulk density. Curves as functions of both parameters have 
been developed and an interpolation method devised. A calibration 
facility to test these calculations is being designed. Data are tabulat- 
ed; diagrams and graphs are appended. 24 refs. 
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EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 30726 


(LA—6608) One-dimensional 
der test. Fickett, W. (Los Alamos Scienti 
Jan 1977. 23p. NTIS $3.50. 


A simple 
be useful in some applications. 
dimensional calculation, 


velocity 0.05 km/s (3%) high. 


30713 5 Sensitivity of TATB explosives. Davis, 
W.C. (Los Alamos Scientific Lab., N.Mex. USA). Feb 1977. Con- 
tract W-7405-ENG-36. Stee NTIS $3.50. 

Explosives formulated from TATB, only recently used in 
tity, are at least 100 times safer than common explosives; that is, 

ed to the environment of accidental stimuli. The quantitative expres- 
sion of the safety of an explosive is some measure of its sensitivity, 
which is sometimes divided into its sensitiveness, the ease of initiat- 
ing some sort of reaction, and its explosiveness, the ease of transition 
to violent explosion. All of these measures are useful when they 
serve to describe an explosive in relation to familiar ones, but the 
TATB explosives are far from the common ones, and the compari- 
son is not an interpolation but an extreme extrapolation. The mean- 
ing of the tests is discussed, and the results are compared on an 
tests. 


30714 (LA—6677-MS) High-explosive performance tests. Davis, 
W.c. Alamos Scientific Lab., N.Mex. (USA)). Feb 1977. Con- 
tract W1403-ENO-36 8p. Dep, NTIS $3.50. 
Performance tests for are widely used, 
Selected tests are discussed and compared, and the 
influence of initial rs on apparent performance explored. The 
available test results indicate differences between two explosives 
of about 2 or 3 percent can be resolved in the common tests. They 
also show, at least for common explosives, that there is little or no 
inversion of in performance between tests which sample the 
high-pressure part of the isentrope, and those which sample the low- 
aiediy in dependence upon initial density are compared. 


30715 LX-13 component 

up evaluation. Adams, J S .L. (Mason 
Inc., Amarillo, Tex. (USA)). Oct 1976. 
— DA11173-AMC-487A. Tp. Dep. NTIS $3.50. 

The intermediate phase oif the continuous PETN process 
After the initial development oif 
the process on a small scale, the intermediate step was to determine 

data indicate that this process i 


the cylin- 
NMex. (USA)). 


30716 1)) Thermal of RDX. 
Faubion, B.D. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
ak (USA)). Nov 1976. Contract EY-76-C-04-0487. 8p. Dep. NTIS 


The thermal conductivity of RDX was determined at 222, 
to four different densities pulse 
method. The specific heat was measured at 
the DSC method. The thermal conductivity was 
thermal diffusivity, density and specific heat. 


30717 (MHSMP—77-1) TATB formulation 
A.G. (Mason and Hanger-Si 
= Feb 1977. Contract EY-76-C-04-0487. 25p. 


The effects of several processing parameters were evaluated. 
Included were TATB particle size, Lappe beg: batch concen- 
tration, binder treatment, granule size and others. Batch concentra- 
tion and granule size emerged as the most important factors affecting 
mechanical response. 


30718 (MHSMP—77-2) Optimization of —— processing. 
Evans, V.H. (Mason and Hanger-Silas Mason Co., . Amarillo, 
an (USA)). Feb 1977. Contract EY-76-C-04-0487. = Dep. NTIS 


processes developed by Mason and Hanger ft 
scale produbtion of 1.3.5 (TA TB} 


ions and still has a high resolution is necessary. In order to satisfy 
such conditions, it is essentially necessary to realize good focusing. 
Therefore, the possibility of correcting for second order image 
See CONF-750648—. 

Planning to construct a huge tandem type mass spectroscope 
at Osaka University was begun in 1967, in order to determine atomic 
masses to an accuracy of nearly one order of magnitude higher than 
had been obtained. The new mass spectroscope consists of two sets 
of double focusing analyzers, each of which has a energy selector 
with cylindrical electric field and a momentum selector with uniform 
magnetic field. These sets are aligned in tandem with turned over S- 
shape. The machining of the main parts was finished in 1969, and 
their assembly and the precise aligning had been finished at the end 
of 1971. In the middle of 1972, the first ion beam at the final focusing 
point was detected. The mass dispersion was nearly the expected 

one. However, the convergency of the ion beam was seriously feasible on a production scale. Three 18-kg lots (production size 

only the first stage. The maintaining acceptable extrudability. 

and the half-height mass 

Osborn, 

illo, Tex. 

Dep. NTIS 
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,5-trichlorobenzene (TCB) was nitrated to form 1,3,5- 
trichloro-2,4,6-trinitrobenzene and then aminated to form TATB. 
The effects of several critical variables, the process procedures, and 
the equipment are discussed. 


Question of resultant pressures associ- 
ated with HE containment. Benedick, W.B.; Brooks, W.P.; Chen, 
P.J.; Du B.W.; Lee, D.O. Albuq ue, N.Mex. 


(USA)). 1974. Contract E(29-1)-789. 19p. S $3.50. 
‘There has been a t deal of recent werk decd toward 


disperse that the shells 
not be subjected to unusually strain rates. In such containment 

work in deforming the various structural elements. Superficially, 
oxygen for complete oxidation of the products. The 
with surrounding air could certainly be an important factor 


various schemes and materials used for shrapnel trap and 
mitigation are reported. (TFD) 


considerations. Davison, L. (Sandia Don WITS $4.50. 
Dec 1974. Con Contract ‘69p. Dep. S $4.50. 

A conceptional design and operation of an explosion contain- 
ment system in which energy is removed from the explosion prod- 
ucts by allowing them to do irrecoverable work on the container are 
described. The work consists in shock heating porous metals and in 
plastically deforming metal structural elements. 


NUCLEAR 
REFER ALSO TO CITATION(S) 29458, 30700, 31303 


a (AD-A—029941) Requirements, tasks and attributes of 
data management. Final report. Nicosia, E.J. (Naval Surface 
Center, Silver Spring, Md. A eae 5 Feb 1975. 33p. 
EMP management for managers as 
sonnel is discussed. fos wol project nor 
t, along with its role and processes in general EMP test 
environments, are discussed. Information is presented for the plan- 
ning and execution of the data management functions. (GRA) 


30722 (AD-A—031905) electric 
field breakdown of lead azide. Technical report. Avrami, L.; Blais, M.; 
Downs, D.; Gora, T. (Picatinny Arsenal, Dover, N.J. r (USA). Oct 
1976. 22p. (PA-TR—4991). NTIS, PC A02/MF AO1. 

results from a study of the electric field induced 
breakdown of lead azide are Specifically, the effects of 
contacts on the initiation of explosives by electric fields, and present 
preliminary measurements of the transient current in azide 
circuit which eliminates the capacitive transient due to the voltage 
pulse is described. 
Final report. Reisler, R.E.; 


Pettit, B.A. (Ballistic Research Labs., Aberdeen Proving Ground, 
Ma. (USA)). Sep 1976. 383p. (BRL—1921). NTIS, PC A17/MF 
° DIPOLE WEST (Non-Simultaneous Detonations) is a series 


field, in Alberta, Canada, during the fall of 1974 and spring of 1975. 
One of the experiments involved detonation of a single 216-pound 
pentolite charge; the remaining experiments consisted of two 216- 
pound pentolite charges for each event. The charges were detonated 

non-simultaneously, with times between detonations of 0, 3, 5, and 10 
milliseconds. Purpose of the series was to obtain information on on the 


Ercball ow teractions from the detonation of mabiple high explo. 


sive charges. Density, particle velocity, stagnation pressure, and 
Overpressure were measured at and near the ground surface as well 
as at and near the plane midway between charges. Measurment 
techniques included pressure tranducers and high speed 

rai A Mach stem seen between the charges for shots 


WEAPONRY 
REFER ALSO TO CITATION(S) 31454 


gy report Longmire, 
(Mission Research Barbara, Calif. (USA)). Jul 1975. 
on DNA001-75-C-0125. 18p. (MRC-N—175). NTIS (US Sales 


T i and rationale for using self-contained electrical 
SGEMP) generated x rays striking satellites are discussed. 
30725 (AD-A—027364) A description of the Sune distortion 
test facility at the air force weapons laboratory. Final report. Cal- 
lender, A.B.; Bloomer, R.H. Jr. (Air Force Weapons Lab., Kirtland 
AFB, N.Mex. (USA)). May 1976. 4ip. (AFWL-TR—16-86). NTIS 
(US Sales Only). 

ons pro an in-! 
ferometric measurements of laser produced thermal distortions in 
water-cooled mirrors of interest to the Air Force Advanced Radi- 
ation Technology program. A rastered electron beam is used to 
simulate the laser heating. The facility is currently mirrors up 
to 40 cm in diameter and with water flows of up to 45 GPM. Data in 
distortion information with typically a of + or - 


potential user a basic 
te echnical requirements which mt be met wo prepare for et. 


30726 (UCID—17376) Safe explosives for shaped charges. 
Scribner, K.J.; Davis, J.O. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 21 Jan 1977. Contract W-7405-ENG-48. 
13p. Dep. NTIS $3.50. 

It was demonstrated that shaped charges 
are not, by themselves, considered explosives. At 
one 


exp! 
83.8, 100.2 mam (about 2.6, 3.3, 
obtained and te hardware was fabricated. It was 


appropria 

strated that 4 cone diameters of penetration were obtained in 255 
BHN armor plate steel if the explosive charge was nitromethane or a 
combination of fine crystalline ammonium nitrate at a density of 1.0 
Mg/m with nitromethane. However, when prilled ammonium ni- 
trate was used with nitromethane, the jet failed to form. The 
charges would be used to destroy the high explosive in a 
warhead in case of imminent enemy threat to the weapon. 


EXPLOSION DETECTION 


30727 (AD-A—027705) A deterministic methodology for discri- 
between and 


earthquakes underground nuclear explosions. 
Final technical report 1 Apr 1974—30 Jun 1976. Bache, T.C.; re ma 
J.T.; Lambert, D.G.; Masso, J.F.; Savino, J.M. (Systems, 
and Software, La Jolla, Calif. (USA)). Jul 1976. Contract rar 
C-0063,. 182p. (SSS-R—76-2925). NTIS (US Sales Only). 
See alo report dated May 75, AD-A—013121. 
lem of interest is that of seismic dis- 


uake source. A 
earthquake faulting an earthquake simulation was 
carried out. Results from this complex, nonlinear hquake simula- 
tion were compared to equivalent events computed elastodyna- 


JUNE 90, 197 
drodynamic air blast code show good correlation. (Author) (GRA) 
Dasically, UD CONCED iS LO Gesign 
capable of entrapping the shrapnel and attenuating the forces which 
result from the detonation of the weapon high explosives. Contain- 
ment systems usually consist of concentric cylindrical shells bolted 
between one or more sets of end plates. The space between various 
shells is filled with various types of non-structural energy absorbing 
materials. The purpose of these filler materials is to assist in arresting 
the nts which result from the of the pon si 
istic computational models which predict the important characteris- 
tics of the teleseismic ground motion from costiagehes and under- 
OF five Migh eXplosiv Periments conducted DY USA Dallisti ground explosions. The theoretical predictions are continuously 
research Laboratories at the Defence Research Establishment, Suf- compared to observations and in this way a confirmed theoretical 
framework is constructed for testing existing discriminants and for 
designing new ones. Much of this rt is devoted to a study of the 
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mic models of the relaxation and dislocation The interesting 
conclusion is that as a radiator of elastic waves, finite difference 

source is similar to the relaxation/volume source model proposed by 
‘Archambeau. (GRA) 


tude estimates for seismic events. von Seggern, 
D.H.; Sobel, P.A.; Rivers, D.W. (Teledyne Gaesach, Alexandria, 
Va. (USA). Seismic Data Lab.). 11 Nov 1975. Contract F08606-76- 
C-0004. 111p. (SDAC-TR—75-17). NTIS, PC A06/MF AOI. 

Two experiments were conducted to investigate the possibil- 
ity of reducing the observed scatter in seismic itude estimates 
for seismological first experiment sought to remove the 


effect of spe culated seismic magnitude by empirically 
root of (dU/dT)) term at each Station for an 
ent. S these terms from the seismic magnitude values did 


and it is concluded that 
redominate in ca! the scatter. It was also noted that 
dU/dT was not stable for nearly identical source-receiver 
end that Gis queatity comet be 
a routine visual manner. The — Sa involved tracing 
surface-wave rays by laws of gi optics over the globe as 
represented by a grid of phase-velocity values for 20-second Ray- 
leigh waves. The ray-tracing indicated large zones of intense focus- 
ing and defocusing, refracted paths, and multipath propagation to 
stations. The square root of intensity calculated by ray tracing 
corrected for other effects. However, the full benefit of ray tracing 
can only be realized with an improved velocity grid, an addition of a 
Q grid, and corrections for transmission losses at first-order velocity 
contrasts. (GRA) 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 29403, 29404, 29405, 30019, 
30430, 30432, 30836, 31714 


30729 (CONF-750706—, pp 279-309) Application of aircraft and 
“ERTS” data to environmental Eliason, J.R.; Foote, H.P.; 
eo (Battelle Pacific Northwest Labs., Richland, WA). 


sens tn New Metco, US 
USA 

which are designed to collect or transmit and collect a 
ic energy at wavelengths from ultraviolet to the far infrared. 


30730 (CONF-751027—, pp 605-610) Heavy methanes as atmo- 
spheric tracers. Cowan, G.A. Alamos Scientific Lab., NM); Ott, 
D.G.; As L.; Ferber, G.J.; NR. 1975. 


From 2. conference on le isotopes; Oak 
Brook, Mlinois, USA (20 Oct 1975). 
pre In Proceedings of the second international conference on 
iso 


topes. 

Because methane-21 ('*CD,) is essentially non-existent in 

nature and should undergo isotopic exchange very slowly, it is 

a | a non-radioactive label for tracking air motions 
and testing transport and diffusion models on a continental scale. In a 

first field experiment, to demonstrate a detection, 84 g of 

methane-21 released in Idaho were detected in here at 

concentrations ranging from 2 to 10 x 10-77 Ag hay 

from the release point varying from 1500 km to almost 2500 km. The 

amounts of the methane-21 found at each of four stations at expected 

calculated on the basis of a simple 


pp 611-620) of different at- 
tempts of tracing back the CO, level to pre- 
industrial times. Freyer, H.D. (Inst. of Chemistry, Juelich, Ger.); 


international conference on stable isotopes; Oak 
Brook, lino, USA (20 Oat 1973), 
In Proceedings of the second international conference on 


topes. 
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in the atmosphere during the last century have been 
imperfectly. The following possibilities for CO. 


concentrations 
measured 
determinations referring to the past decades have been investigated: 
(a) direct analysis of atmospheric CO, included in gas bubbles of 
glacier ice; (b) the stable carbon isotope record in lime and cement 
out that the isotope record in wood le data and the 
results of different authors indicate a world-wide trend. Nevertheless 
completel on the basis of an increasing atmospheric 
the stable carbon isotope 
record in biological material (such as erent growth conditions of 
hanges: atmosp! CO, variations 
ue to land cultivation and climatic influences) are pointed out. 


30732 (UCID—17382) Review of air quality modeling tech- 
niques. Rosen, L.C. (California Univ., Livermore (USA). Lawrence 
pry og Lab.). Jan 1977. Contract W-7405-ENG-48. 43p. Dep. 


The assessment of the health and safety impacts of emissions 
from any source requires the tion of some air —s 
technique to the effects of these emissions at a variety 


ical Sheen to represent hysical processes of air 
discussed with emphasis on their advantages, disadvantages, and 
applicability. 


30733 (UCRL—13692) Electrical spects of rainout. A prelimi- 
nary survey, for period January 15, 1976—January 14, 1976. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.; Kansas 
State Univ., Manhattan (USA)). 1976. Contract W-7405-ENG- 
48; SUB-7465605. mm Dep. NTIS $5.00. 

Electrical that influence the attachment of radio- 


of particle charge, the distribution of c 
lets, and the magnitude of electric fields 


might be 
are used to amplify the 


Northwest Richland, WA). Environ. Sci 10: 


il 


REFER ALSO TO CITATION(S) 28329, 28353, 28354, 28358, 
28362, 28364, 28448, 28742, 28873, 29302, 29397, 29410, 29411, 
29416, 29419, 29420, 29421, 29422, 29423, 30024, 30190, 30191, 
30331, 30337, 30356, 30379, 30403, 30427, 30624, 30814, 30819, 
30820, 30825, 30829, 30913, 31097, 31232, 31254 


30735 
lants. Final 


Burners for disposal of rocket 
. Denker, J. (Air Force Rocket 


report 1973— 


_— from one location to another are extremely complex. 
include the advection of constituents by wal turbulent 
diffusion, possible chemical reactions, wet and dry deposition of 
pollutants, and the effects of topography and variations in vertical 
i um use of 
Ve les to clo plets are in- 
sample for contami- 
lection of an appro- 
, and should yield cost-effective ways 
yectives. After reviewing five classes of 
used in studies of contaminants, we conclude 
is aay out of reach, but that existing 
8 serve various practical purposes. A rationale for choice 
of error structure leads to such frequency distributions as the gamma 
and log-normal; therefore, we have devised ways of testing the 
major assumption involved—that of constancy of the coefficient of 
variation. The above framework yields a revised a allocation 
and sample-size formula. Our study of models | to recommend- 
ing the use of body size (length, ne ay as an auxiliary variable in 
for either estimation (double sampling) or 
(analysis of covariance). A technique now used in industrial experi- 
model fitting it is su t techniques in use in economic 
geology also be or adaptation. 
RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 30403 
meteorological model. 
CHEMICALS MONITORING AND TRANSPORT 
Propul- 


JUNE 30, 1977 


ion Lab., Edwards Calif. (USA)). Jun 1976. (AFRPL- 
TR—76-). NTIS (US Sales Only). 


furnace which was purchased from the Army's ammunition depot at 
Tooele, Utah. These burners are suitable for 


trace analysis in the atmosphere. S 
F.R.)). 1976. 1p. (In German). CONF? 
NTIS (US Sales Onl ¥) S: $3.50. 
From 3. scientific meeting on environmental 
nology and legislation; Federal Reput Repub eof 


oa for trace determination of 
substances in the air. this context, the terms ": 
"detection limit” of a method are discussed in detail. 
presented for both definitions. 


30737 (BNWL— 


1976. Contract EY-76-C-06-1830. 22p. Dep. NTIS $3.50. 
The construction and operation of a coal-fired power plant 


mating juction on a county-by-county basis, and 
on the effect of and ‘other 


J.G. (Battelle Pacific Northwest Labs., 
ash. (USA)). ~~ 1976. Contract E(45-1)-1830. 9p. 
(CONF-761121—4). Dep. NTIS $3.50. 
From Forest and fire logy conference; 
Missouri, United States of America (USA) (16 Nov 1976). 
describes studies being conducted 


30739 (CONF-750706—, pp 109-128) Air — analysis. 
Eh” Walton, J.J. (Lawrence Livermore Lab., Livermore, 


(CONF-751027—, pp 595-604) Biogeochemical 
a smelter. P.J.; Baker, E.L. Jr.; Earl. 


isotopes. 
mile of ofa primary lead smelter in Idaho were found to have Whole 
blood 


levels equal to or greater than 40ug/100 ml, a level 
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a 30-cm radius, solid-source mass spectrometer 
me 


1643, 1.0543 anc i 
with = 16.43, **Pb = 1.0543 


smelted in 1974 showed iso’ 
= 1.1312 and 


18.47, = 1.1826 and = "0.4823. Aerosol 
samples collected from October 4, 1974, to February 1, 1975, near 
the smelter showed considerable le variation in ratios; these variations 
resulted from smelting of ores from differing sources. 


30741 
formation of 


2. international 
In Proceedings of the second 


Laboratory preparations demonstrated 
from SO, +l hydrolysis followed by oxidation was i i 
istingui from sulfate formed from SO, by oxidation fo 
hydrolysis. Oxygen in the sulfate products and in the reagents 
ior mass spectrometric ysis by temp 
reduction. Currently collected field samples of am 


45-55) Introductory lecture sam- 
pling strategies. Dorsey, J ha. 
From Symposium = sampling strategy and characterization 
of potential emissions from synfuel pom Bm Austin, Texas, 
United States of America (6 Jun 
of potential emis- 


In Sam 
sions from 

An overview ofthe ty sampling techniques necessary as 

presen overview discussed versity it sampling 

quired Yor synetc fuels processes, discussed the effect ofthe age 

dev t on the sampling requirements; and outlined 

- approach to sampling which provides a cost and informa- 
tion effective strategy. 


30743 (E—77-10018) Carets: a prototype regional environmental 
Final report. Alexander, R.H.; Reed, W 
Reston, Va. (USA): Sep 1975. NTIS, PC 
system provided data for 
matter affecting the Norfolk-Portsmouth area of Virginia for 172 
winter and the annual 1972 period. During the 1971-72 winter, 
estimated SO? amounts over an area with a SW-NE axis in the 


hy¢volysis of cellulose. Yamanaka, Y.; Wilke, C.R. (California Univ., 
Berkeley (USA). Lawrence Berk ee Dec 1975. Contract W- 
214p. Dep. NTIS $7.75 

A fourteen liter fermentor was used to produce B-glucosidase 


which was a tentatively set target value in the present work. The 
ted, and the 

growth 

for 


pronounced when the accessibility of the substrate is 

as with ball-milled Solka Floc, and when the cellulase activity 
tthe original cellulase is low. The hydrolysis of news- 
print, in which cellulose accessibility is low, by solutions with high 
cellulase activity is improved by use of a mixed enzyme system to a 
much lesser degree than for Floc. Mxitures containing 15 to 30 


3153 
indicative of excess lead absorption. To define the sources of this 
lead, isotope ratios were determined in lead from human and envi- 

Were Gesigned, fabricated and used LO GISPOSe ronmental samples obtained near the smelter: determinations were 
toxic rocket propellants and other materials that are residuals from with 

sae research pro; conducted by the Air Force Rocket i 

pulsion Laboratory (AFRPL). Burners were developed to burn = 

liquid wastes were designed and fabri by AFRPL -- com- 24Pbh = 17, Pb/**Pb = 0.4694, 
mercially available components including sheet steel, industrial indicating a mixture of ore sources. Three surface’soil samples from 

blowers and perforated nickel alloy sheeting. The burner developed within 2 miles of the smelter had lead ratios similar to those in the 

for burning solid pro ts is a modified ammunition deactivation i A fourth soil sample from beside an interstate highway 32 

On Of rocke researc ues. 

installed in the Toxic Waste Disposal Facility located at the Air 

Force Rocket ee Laboratory, Edwards AFB, bane and 

used to dis ° toxic residue from its research programs. 

olt, B.D.; Engelkemeir, A.G.; John- 
son, S.A.; i P.T. 1975. 
ice on stable isotopes; Oak 
international conference on 
180 
ity” and 
ples are 
en Estimating agricultural produc- 7) and water vapor were analyzed for '°O. Seasonal vari- 
response to SO, in the Pacific Northwest. Sauer, R.H. ations of %O/**O ratios in ambient SO. and in sulfate aerosols 
appeared to parallel the seasonal variations of ratios in atmospheric 
water vapor during spring months. 

surrounding area. The major sources of impact are changes in the 

land area available for agriculture, changes in crops cultivated in the 

_ area, and the effects of stack effluents on - i owth and 

OF Dlant and Progucuon Li Cz10n- 

al assessment program in the Pacific Northwest are reported. 

30738 (BNWL-SA—5973) Dry removal of air pollutants by 

removal rates air pollutants by natural _ Processes in- 

volved are discussed in a resistance model framework. Values from 

the literature and results of current field tests relating to rates of dry 

removal are summarized for selected —_ and particles, and the 

experimental accuracy of particulate deposition values is dis- 

cussed. 
central section of Norfolk exceeded both primary and secondary 
levels. (GRA) 

: ol mato ful jon od i 

development of information useful to decision- and policymakers in 
selecting energy options and assessing the 
impacts Air-quality analysis and assessment is perceived to play an with the fungus Botryodiplodia theobromae with a ——- 
important role in these environmental considerations that span spa- medium, but better results were obtained with a medium used for the 
an: scales from the site to subcontinent. The computer-science production of cellulase by Trichoderma viride. The optimum condi- 
requirements indicated for the development of analytical assessment tions for the batch fermentation were pH 5.0 and 30°C, and the - 
tools for large-scale, coupled transport-kinetic problems are identi- lucosidase activity after seven days of fermentation was 1.0 mg/ml, 
fied, illustrated from past experience, and summarized. 

J.L.; Chow, T.J. (Center for Disease Control, Atlanta). 1975. enzyme induction) worked as well as the two-stage production of 

From 2. international conference on stable isotopes; Oak cellulase from Trichoderma viride. The effect of B-glucosidase is 

Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
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it of theobromae culture filtrate mixed with 

the total conversion of cellulose and a 20 to 40 percent increase in 
the glucose productivity in hydrolysis of newsprint. 


30745 (LBL—5912) Chemical of atmospheric 
Raman H.; Novakov, T. 


aerosol particles using spectroscopy. Rosen, 
(California Univ., Tn (USA). Lawrence Berkeley Lab.). Dec 
1976. Contract W-7405-ENG-48. 23p. (CONF-161202—4). Dep. 


NTIS $3.50. 
From T mee’ of the iety of America; 
—* irginia, Gaited States of America (USA) (13 Dec 


of ambient and source-enriched samples 
have ae obtained. spectra indicate that “graphitic soot” and 
(NH4)2SO, are major species in the Eon studied. The comple- 

sized, and the high selectivity and nondestructive character 
Raman technique are discussed. 


30746 ae Air quality monitoring. Vol. I. 

1970—1974 (a ). Report for 1970—1974. 

Lehmann, E.J.; ——— = (National Technical Information 

ou” Springfield, (USA). ‘ee 1976. 156p. NTIS (US Sales 

The selected research covers various aspects of air pollution 
monitoring including sensor site selection, operation criteria, 
and calibration. (This updated bibliography contains 151 abstracts, 
none of which are new entries to the previous edition.) (GRA) 


30747 Air quality monitoring. 
1975—July 1976 Oey abstracts). Report for 1975—Jul 
1976. Cavagnaro, D.M. (National Technical Information Service, 
Springfield, Va. (USA), Aug 1976. 241p. NTIS (US Sales Only). 

Supersedes NTIS/PS—75/529, COM-74—1 1360. 

The bibliography cites major studies on air pollution monitor- 
ing, a site selection, operation criteria, design criteria, cali- 
bration, and the performance evaluation of the technique or equip- 
ment. The monitoring of all types of pollutants from various sources 
is covered. (This updated bibliography contains 236 abstracts, 206 of 
which are new entries to the previous edition.) See also NTIS/PS- 
76/0638, Air Quality Monitoring, Vol. 1. 1970-1975. (GRA) 


Textile processing wastes and their 

control (citations Report for 1964—Nov 
1976. {ay Cavagnaro, D.M. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Dec 1976. 104p. NTIS, PC 


Supersedes NTIS/PS—75/729 and NTIS/PS—75080. 

The bibliography contains selected abstracts of research re- 
ports covering textile processing, air pollution control, water pollu- 
tion control, and solid waste Included are waste water 
treatment studies on dyes, biological industrial waste treatment, use 
of membranes, cost estimates of the control technology, and d 
criteria rE (This updated iy 


abstracts, 2 new entries to the 

(GRA) 

30749 ens ae Textile processing wastes and their 

control (citations from the Engineering Index data base). Report for 

1970—Nov 1976. eg D.M. (National Technical Information 

pected Springfield, Va. (USA)). Dec 1976. 127p. NTIS, PC NO1/ 
See also NTIS/PS—76/0962. 


These citations of worldwide research cover the textile indus- 
8 air pollution, and solid wastes 
and their control. The bibliography includes studies of wastewater 
design criteria of the control equipment, and reusing materials that 
are recovered in the control process. (Contains 120 abstracts) (GRA) 


30750 (NTIS/PS—-76/1005) 
with abstracts). Report for 1964—Dec 1976. Harrison, E.A. (National 
Technical Information Service, Service, Springfield, Va. (USA)). Dec 1976. 


49p. NTIS. 
NTIS/PS—75/881 and NTIS/PS—75/092. 

The selected abstracts cover wildlife it, animal 
ecology, plant ecology, aquatic animals, birds, highway construc- 
tion, and air and water pollution as related to ered species. 
(This updated bibliography contains 44 abstracts, 5 of which are new 
entries to the previous edition.) (GRA) 


report. 
M.T.; Ward, E.P.V.; Bryant, D.A 
Bedft 


EPA-68-02-1376. 151p. NTIS $6.75 
a also Volume 1, PB-245 915. 


This report review and analysis activities which 


; Galkiewicz, R.C. ( 
ord, Mass. (USA). GCA Technology Div.). Apr ‘1975. Contract 
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the oxidant air 4 

impact under the 3-C p 
sections discuss diverse topics, althou; are 
clude (1) a review of the techniques and computer models available 
mobile source emissions; (2) a brief summary of 


— (PB—247727) Economic and social measures of biologic 
CIAP monograph 6. Final report. (Institute for 
Analyses, Arlington, Va. (USA). go and Techno 
Div.). bn 1975. Contract DOT-OS-30057. 1193p. NTIS $32. 
See also PB—247726. 


transiting through the stratosphere. CIAP monograph 6 
and conceptualizes socio-economic considerations for evaluating the 
terrestrial impact of, and potential necessary controls for, pollutant 
emissions in the stratosphere. It is best viewed as an exercise that 
utilizes methods developed in cost-benefit analyses and concentrates 
its attention on the conceptualization and measurement of the envi- 
ronmental costs associated with stratospheric travel. A set of para- 
metric changes in particular climatic variables is considered. The 
attacks a new problem, and one 


a economic impacts and tha 
being evenly spread across the economy, are likely to be specialized 
by activity, by location, or by both within nations and among 
nations. Discussed is the impact on fuel consumption, agri 
forestry, materials degradation and wealth. (GRA) 


30753 (PB—252249) Summary of particulate and sulfur oxide 
ries, report. (Environmental Protection 

Ww C. (USA). Div. of Stationary Source Enforcement). 
Jan 197 36p. 76/001). NTIS $4.00. 

g 
state, federal, and industry efforts to reduce the amount of particu- 
lates and sulfur oxides being emitted into the atmosphere by station- 
ary sources of air pollution. Emission reductions for selected indus- 
planned for the time period 
and tabular form and are discussed separatel 
each industry as well as for the nation as a w 


30754 The of oxidant urban 
areas. Final report. Bir (eudlic ; Gemma, J.L.; Joseph, D.W.; 
Stricksel, PR. Wan Ward, e Columbus Labs., Ohio (USA) 
Feb 1976. Contract EPA 0-00 1714 1714. 224p. NTIS (Us Sales Only 

See also PB—253737. 

The 1974 investigation of oxidants in the mid-western United 
States involved several research groups situated in various points in 
the Ohio Valley. The Battelle Laboratory group was positioned in 
period between July 17 and August 12, 1974. Interpretations of 
results are discussed in terms of statistical, graphical toot 
source of ozone, be it urban transport, natural, emissions, strato- 
spheric, etc., can account for the ozone patterns observed in this and 
other studies. (G' RA) 


emitted from 


(USA). Div. of 
Con 


activities of this project using the DIFKIN and Gifford-Hanna 
photochemical models, and (4) a ‘test run’ of the 109(j) and indirect 
source review guidelines. (GRA) 

Department of Transportation is charged with the ‘assessment’ of the 
impact of future aircraft fleets and other vehicles operating in, or 

dispersion, and transport of 

1 power plants in California. 

plume tracer (SF*) measurement and analysis. Final Report Sep—Nov 

1974. Drivas, P.J.; Shair, F.H. (California Inst. of Tech., Pasadena 

ae ee and Chemical Engineering). 30 Jun 1975. 
-915. 161p. NTIS (US Sales Only). 

Nine extensive tracer field studies were conducted during 
September, October and November 1974 to determine the transport 
and ~~ associated with each of three large a plants 
along coast in California. Sulfur hexafluoride (SF*), an inert, 
non-toxic gaseous tracer, was injected into one of the main stacks at 
each of the three power plants, and concentrations were monitored 

30751 (PB—246208) Photochemical oxidant modeling. Volume downwind by each of three different methods: one-hour averaged 

report. Patterson, R.M.; Mills, samples at fixed ground-level locations, ground-level traverses, and 
airborne traverses. In each of the three tests conducted in the Moss 
Landing-Salinas area, the afternoon plume trajectories from Moss 
Landing were in a southeast direction foliowing the Salinas Valley. 
In each of the six tests conducted in the Los Angeles area, the 
afternoon plume trajectories from Long Beach were northeast 
toward Fullerton and Pomona, and then eastward toward San 
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Bernardino. Integration of the ground-level traverse data accounted 
for the rate of tracer released within a factor of two in all cases. The 
maximum one-hour averaged equivalent SO? and NO? concentra- 
0.12 ppm, respectively; these peak did not exceed the 
current California air quality standards. (GRA) 


30756 (PB—253980) Technical and microeconomic analysis # 
arsenic and its compounds, Final report on task 2. Burruss, R.P. J 


Sargent, D.H. (Versar, Inc., eT Va. (USA)). Apr 1976. 
Contract EPA-68-01-2926. 242p. S (US Sales Only 

See also report dated Mar 75, PB-244 625. 

The role of arsenic (and its compounds) in the environment 
and in the economy of the United States was studied, to evaluate the 
need for and the projected effect of controlling 

and emission. The occurrence, chemistry, and ceiieciony 
cial raw materials, processes, and products was systematically docu- 
mented; the intentional commercial flow of arsenical products was 
tion and use of arsenic and its compounds is greatly ex by the 
quantities unintentionally mobilized by industrial activities. The ar- 
senic currently in food and water presents no identifiable health 
hazard, and the present controls on arsenical products, by a number 
of Government agencies, appear adequate. Emissions to the air from 


air pollutants emitted from fossil fuel power plants in California. Final 
report Sep—Nov 1974. Smith, T.B.; 
Month, SL. (Meteorology Research, Inc ., Altadena, Calif. (USA) 
Nov 1975. Contract ARB-3-929. 05. "NTIS (US Sales Only). 
An extensive field pro ph pee been carried out to investigate 
the effects of large, fossil plants on the air quality environment 
in California. The’ program consisted of SF* tracer releases from 
three different power plants and downwind sam 
and sulfates on the ground and in an instrumen’ 
othe plats were abo spied the With oy on 
impacted at levels from 1° to 74km 
consistency of the plume direction from the 
was the ofthe plume direction fom the Plant 
resulted in ozone deficits in the plumes. The conversion of . 
sulfate occurred too slowly to detected within the downwind 
distance of the identifiable plumes. (GRA) 


30758 (PB—258828) Smog chamber studies on photochemical 
aerosol-precursor relationships. Final Report, Jun 1974—Aug 1975. 
Miller, D.F.; Joseph, D.W. (Battelle Columbus Labs., Ohio (USA)). 
Jul 1976. Contract EPA-68-02-1718. 125p. NTIS, PC A06/MF AOI1. 

An tal program was conducted in which controlled 


experimen 
and a of 17 on of 17 hydrocarbons (NMHC) were 


plants; and 


the trend projection is reversed.) SO2 emissions have been 


more than 3 times those for 1920. The limi 

rain in northeastern U.S. is extremely scarce. Available data indi- 
become increasingly acidic 
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when better rainwater pH information becomes available. (GRA 


30760 (PB—259801) Study of the economic impact of sulfur 
regulations by the U.S, Environmental Protection 
for Ohio on August 27, 1976. satis No. L 
impact statement on sulfur oxide for Ohio. (Energy and 
Environmental Analysis, Inc., Adlington, Va (USA)). 16 Sep 1976. 
Contract EPA-68-01-4101. 58p. NTI ~~ A0l. 
This report constitutes an Inflationary Im; mpact Statement on 
by the U.S. Environmental Protec- 
in the Ohio State ge ot 
4... evaluation of the economic 
has been 


ing the cloctric in 


im of final 
under the 


comparison to and economic i 
status. (GRA) 


30761 (PB—259802) Study of the 


ysis, 
EPA-68-01-4101. 32p. NTIS, PC A03/MF AOL. 
vides an overview of the study methodo 
of analysis contained in the study, and provi 
methodological content of succeeding 


proces fuel burners such at cement plan 


30763 (22590) Say of 
Environmental Protection 
for Onlo on August 27, 1976. Study documeat No.8. Energy impact 


analysis. (Energy and Environmental Anal 
(USA)). 16 1976. Contract EPA 101. NTIS, PC 


_ This report hi expected changes in the pattern of 
an c in 

fuel consumption ths of which 

result from sulfur dioxide control efforts. The impacts on 

production both within and outside Ohio are discussed. (GRA) 


30765 (PB—259808) Study of the economic impact of sulfur 
by the U.S. Environmental Protection Agency 


(Energy Environmen 
Va. (USA)). 16 Sep 976 Contract EPA-68-01- 
S, PC A03/MF AO1. 


30766 (PB—259810) Study of the 
regulations promulgated by the U.S. Environmental Protection 


report. 
SA)). 10 Aug 1976. Contract EPA/68-02-1323. 
PC ADS/MP 


(November, 1975) regulations. This 
comparison reflects the cost savings and reduction of economic 
impact achieved in the final regulations as a consequence of EPA 
efforts. The impacts of the final gulation can also be viewed as a 
impacts are 
Ren economic impact of sulfur 
regulations promulgated by the U.S. Environmental Protection Agency 
for Ohio on August 27, 1976. Study document No. 2. Methodology for 
manemperstre pr ee a a study of the economic impacts of sulfur oxide regulations in Ohio. 
appear ae inadequate, and the dangers presented are of serious — 1 
concern. (GRA) 
ill 
a si 
documents. 
30762 (PB—259805) Study of the economic impact of sulfur 
regulations promulgated by the U.S. Environmental Protection Agency 
for Ohio on August 27, 1976. Study document No. 4, Industry impact 
analysis statement on sulfur oxide regulations for Ohio. (Energy and 
Environmental Analysis, Inc., Arlington, Va. (USA)). 16 Sep 1976. 
Contract EPA-68-01-4101. 150p. NTIS, PC A07/MF AO1. 
This — presents the evaluation of the economic impact of 
the sulfur oxide regulations in Ohio focused on 302 manufacturing 
lants and institutional establishments. Of the plants reviewed three- 
remainder were general 
chemical processes and 
20764 (PB—259807) Study of the economic impact of sulfur 
idati drocarbon oxidati : * regulations promulgated by . Environmental Protection Agency 
osol for- for Ohio on August 27, 1976, Study document No. 6. Control strategy 
ber results with data on Setencban Oxidation rates observed in the selection and cost estimates for utilities. (Energy and Environmental 
Los Angel and with worst ; in that Analysis, Inc., Arli nm, Va. (USA)). 23 Sep 1976. Contract EPA/ 
ips) This seaport presents a summary of the methodology used to 
ig luted (GRA) ny estimate control strategies selected by the utilities and associated 
SP ” P : costs of implementing these strategies. Cost minimization models are 
30759 § (PB—259300) Particle emission reactivity. Final task discussed along with the mix of controls that might be expected to 
Feb—Jun 1976. Ananth, K.P.; Galeski, J.B.: H FI result in compliance. Capital and annual costs are presented as part 
report, un th, K.P.; J.B.; Honea, F.I. On 
(Midwest Research Inst., Kansas City, Mo. (USA)). Sep 1976. Con- of the sensitivity analysis. (GRA) 
tract EPA-68-02-1324. 8ip. NTIS. 
the literature aimed at: studying historical trends of particulate, 
ont ond of to 27, 1976. document No. 7. Control 
studying size and composition of particula: sis, Inc., Arlin 

is document presents the methods used for estimating costs 
trial and combustion sources project a rising trend, nationwide, if no of compliance and choice of control etratagios for industry, and 
additional controls are assumed. (With lication of best controls, outlining the cost minimizing strategies which provide the basis for 

estimating impacts. (GRA) 
sulfur 
Agency 
, , for Ohio on August 27, 1976. Study document No. 9. of 
emissions have increased consistently since 1920; those for 1970 were costs applying proposed Ohio SO, regulations to industrial processes 
and 
their costs for industry, including process sources, fuel combustion 
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processes, and fossil fuel combustion for steam generation, the latter 
including nonutility boilers. Data are — at the stack and 
boiler levels and include such factors as fuel type, fuel consumption, 
and design firing rate. In addition, cost algorithms for flue gas 


30767 (PB—259811) Study of the economic impact of sulfur 
regulations promulgated by the U.S. Environmental Protection Agency 
for Ohio on August 27, 1976. Study document No. 10. so a ag aa 
in study of economic impacts of sulfur oxide regulations in 

(Energy and Environmental Analysis, Inc., Arli Va. (USA). 
Sep 1976. Contract EPA-68-01-4101. ~ S, PC A04/MF 


30768 (STI/PUB—432) a nya detection, and control of 
environmental pollutants. series. Proceedings of an inter- 


national symposium on the development of nuclear-based 
(International Atomic Energy Agency, Vienna (Austria)). 1976. 
641p. (In En and French). (CONF-760311-—). IAEA $39.00 
From Symposium on the development of nuclear-based tech- 
niques; Vienna, Austria (15 Mar 1976). 
Forty-two papers were presented on various aspects of mea- 
surement, detection, and control of environmental pollutants. 


a Va. (USA)). 1975. Contract E(40-1)-4697. 33p. ” Dep. 

Comparative studies of concentration of various trace metals 
in soil, vegetation, and human hair samples collected from the 
vicinity of a copper smelter were made to obtain an indication of the 
levels of exposure of the nearby communities to several heavy trace 
metals (Cu, Zn, As, Cd, Sb, Hg, and Pb) injected into the atmo- 
sphere by the copper smelter. Measurements of the baseline levels of 
V, Cr, Fe, Ni, Cu, Zn, Cd, Ba, and Pb in samples of ocean sediment, 
biota, and suspended particulates collected from promising offshore 
es and oil drilling sag in the mid-Atlantic region were performed 

both atomic absorption (AA) and proton induced x-ray emission. 
tans AA oa bended technique, the comparability of PIXE and 
AA data for Cr, Fe, Ni, Cu, Zn, Cd, and Pb was examined. It was 
found that PIXE and AA measurements on sediments gave very 
comparable results. A report on such comparison is attached. 


30770 
bons in airborne | 
6: No. 4, 241-251(1974). 
An investigation of the size distribution of the total suspended 
particulates according to their aerodynamic diameter was carried 
out in a large Canadian city during y autumn-winter-spring of 
1972-73. The particulates collected in each stage of an Andersen 
sampler were extracted and analyzed for their Benzo~ Pyrene (BaP) 
and Benzo Fluoranthene (BkF) content. The relationship between 
the polynuclear aromatic hydrocarbon content of the particulates 
and aerodynamic diameter was determined and it is found that 
the majority of the P/ PAH may be associated with submicron particles 
and thus are deposited in the alveoli of the respiratory tract. 


deep 
The mass median diameters for both BaP and BkF as determined in 
this study were smaller than 1 micrometer. 9 refs. 


30771 Cumulative measurement of sulfur dioxide and fluorides in 
ambient air. Liyv, R.; Ott, R.; Luyga, P.; Pikkov, V. Izv. Akad. Nauk 
Est. SSR, Khim. Geol.; 23: No. 3, 213(1974). (In Russian). 

A method for the cumulative sampling and 
ambient sulfur dioxide and fluorides in a given sample is — 
Sulfur dioxide and fluorides are sampled by means of potassi 
carbonate-impregnated filter papers exposed at 4 m altitude. Sulfates 
are determined by precipitation with benzidine hydrochloride and 
subsequent alkaline titration in the presence of phenolphthalein. 
Fluorides in the same sample are determined colorimetrically at 618 
nm by means of a lanthanum alizarine complex. 


30772 Standard gas production device for pollution measurement 
pao Oshima, T. Oyo Butsuri; 43: No. 5, 518-520(1974). (In 
apanese). 


Standard gas is necessary for the determination of scale and 
routine correction of measuring apparatus. It used to set the lowest 
and highest scales and between the two, enough points for accurate 
measurement. It is also used to check the accuracy of the scales 
daily, weekly, monthly, or annually. In preparation of a mixed gas 
from more tan volume ratio, pressure 
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Go Gas can be produced by the 

static method, by which gas is and stored in a container, or 
by the kinetic method, by which gas is prepared at the same time it is 
used. The former includes the direct, substitution, high pressure 
container, and low pressure container methods, while the latter 
includes the flow rate ratio, volume ratio and permeation 
photochemical reaction for ozone, vapor ure method for ben- 
zene and water vapor, electrolytic a 
and the conversion method for nitrogen oxides. A combination of 
static and kinetic methods is also common. 


30773 Photomodification of benzo(a) pyrene _— simulated at- 
mospheric conditions. Katz, M.; Lane, D.A. (York Univ, Toronto, 
Testi i Chem. Soc., Div. Environ. Chem., Prepr.; 15: No. 1, 181- 
1 
A reaction system is described which more closely resembles 
the actual atmospheric exposure conditions of irradiation, oxidant 
level, tem; and quantity of polycyclic aromatic hydrocar- 
bons (PAH) available for reaction. It was found that the irradiation 
of benzo (a) pyrene (BAP) in the presence of clean air without ozone 
yields a half-life of 5.27 hours. However, when BAP was irradiated 
to 0. 


30774 Ways of atmospheric contamination and of 
industrial wastes. Chertkov, B.A. Khim. Prom-st. (Moscow); 


utilizing 
No. 4, 283-285(1975). (In Russian). 

Some specific examples are cited where new ways have been 
found for using and reprocessing the ammonium sulfite and bisulfite 
solutions obtained when the ammonia method is employed in the 
removal of sulfur dioxide from waste gases. These examples illustrate 
how a complex approach to the solution of the problem of gas 

tion and waste disposal was developed by a chemical com- 

Te combine, and the cellulose and paper manu- 
industry. The feasibility of developing a large industrial- 

scale sonle pile plant for purifying smoke gases from electric power plants 
burning -sulfur fuel by the ammonia-cyclic method is discussed. 
The need for a revision of the presently used method of estimating 
~ =— of measures for preventing contamination 


30775 Influence of different parameters on the sampling efficien- 
cy of some commonly used devices for measuring particle concentra- 
on oe air. Steen, B. Goteborg; Chalmers Univ. of Tech. 

. 

The basic aim for this work has been to increase the knowl- 
edge measuring 
to evaluate and, if necessary, to modify existin bees aa 
ment in order to enable a more relevant methodology to be used in 
connection with the negative and harmful effects caused by particles. 


efficiency. 22 refs. 


of potash. Shokin, I.N.; Krasheninnikov, S.A.; Gref, T.S. Khim. 
Prom-st. (Moscow); No. 5, 369-370(1975). (In Russian). 

A study was made of the process of absorption of SO. from 

t gases by potash solutions in a column with a disk adapter. It is 

wn that this process is of chemisorption nature and is accompa- 

nied by a rapid irreversible reaction in the liquid phase. The conver- 


30777 (PB—259920-T/SL) Air conservation. Volume 9, number 
2(46), 1975. Translation by A. Skup of Ochr. Powietrza; 9: vp(1975). 
80p. (TT—75-54025/2). NTIS. 


The above journal is translated on a regular basis. See also 
Volume 9, Number 1, PB—257558. x, gd, in part by National 
Science Foundation, Washington, D.C. Special Foreign Currency 
Science Information Program. 


Contents: Operating Cost Analysis for the Electric-Arc Fur- 
nace Dust Control Plants; A New Sampler for Measurements of the 
Microbiological Contamination of the Air; Reduction of the Sulfur 
Dioxide Emission from the Sulfuric Acid a Con- 
tact Process; Transmission of Solar Radiation —— > Emission 
Plume from the Pulawy Heat Power Plant Stack; Counterflow 
Cyclone Collector; Patent review. (GRA) 


30778 Finishing planning of anti-pollution program of Mizushima 
area. Shinkai, A. Shi Toshi; 29: No. 3, 38-43(Mar 1975). (In Japanese). 
According to Article 19 of the Pollution Countermeasure 
Fundamental Law, the anti-pollution program of the Mizushima area 
areas in December 1974. The new program is to cover 4 years 


prices to Ohio by sulfur content, especially the estimated price 

; for low sulfur over . sulfur coal. Described are recent 

(HLW) 

The experiments and studies performed have therefore been focused 
on the determination of the _ _ of some _ 
entirely determined by the resistance of the gaseous phase. Empirical 
equations are obtained for determining the absorption rate coeffi- 
cient. 
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(1974—1977). > Ales 1977, SOs is 
tal standard, 1 year sooner is required by law. 
anes NO:, 8 years are yp for Mizushima, efforts 
ecently, 
sulfur oxides have rarely been more 


gaseous air pollutants: measurement of the NO, concentration in the 
Rothe, K.W.; Brinkmann, U.; Walther, H. Staub-Rein- 

halt. ; 35: No. 4, 146-150(Apr 1975). (In German). 
emote measurements of atmosp! nitrogen dioxide con- 
centrations by means of a tunable dye laser are reported. A laser was 
set up outside of a chemical factory at a distance of 750 m. The laser 
beam crossed the smoke plume at a right angle 300 m from the stack 
of the distribution of the NO2 concentra- 


the measurement principle 


German Dutch comparative measurements of 
dioxide by the Saltzman method. Lhmann, E. Staub-Reinhalt. Luft; 
35: No. 4, 161-162(Apr 1975). (In German). 

Comparative nitrogen dioxide measurements taken by two 
West German institutes and two Dutch institutes test 
the laboratory and atmospheric air samples were 10 
the suitability of the Saltzman method for use as a standard 
dure, and Saltzman factors of 0.96 and 1.00, respectively, were 
employed. The results of the comparative NO. determinations are 
listed in tables, and they show good reproducibility between the 
institutes. They confirmed the Saltzman factor as being close to 1.00. 


30781 Nox emissions from Dutch power stations. van Sut 


NO.--is concerned, in a relatively constant emission of app 
ly 60,000 tons yearly for the years 1968 to 1973. Counneds with a 
similar American study, it was found that on the average the NOx 


firing method for gas-fired boilers is used. 10 refs. 


SO.-NH; system in an urban atmosphere. T: 
Guzzi, R.; Vittori, O. (Gans Nex delle Rec, Italy) 
Sci; 32: No. 8, 1580-1586(Aug 1975). 
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The transformation of airborne SO, into SO--, taking place in 
polluted urban atmosphere has been investigated in terms of 
selecting, compiling assembling the ficid 
data set is described. The behavior of the above-mentioned s 


of the system ta transforming SOs can be ex 
in terms of a seasonal change in both the catalytic efficiency 
airborne material (different sources of 
yo mechanisms whic! 
i in the drop H of the igi water a 


on 


Process chromatograph for the selective measurement of 
Ball, H.; Mueller, F. (Siemens, Karlsruhe, Ger). Sie- 
mens Rev.; 42: No. 8, 344-347(Aug 1975). 
For environmental control he a age 
sure the total hydrocarbon content of the air since the detrimental 


can detect even 

authors describe the 

traces on selective bs. ‘The author h. The 

ities it offers in the environmental control field are illustrated 
way of a typical analysis. 


ranslation by A. Sku 


gram. 

Contents: Dust Emission on the Premises of the Phosp! 
Fertilizers Plant in the Seaside Region; Atmospheric Pollution Mea- 
surements Results Compared with the Air Quality Standards; The 
la Emission Control by Wet Tec ues; A Disk Feeder for the 
Organic Solvent Vapors 


tion in the U -Silesian Industrial — 
New Tockediey. and Patent Review. (GRA) 


30787 Stable isotope ratio measurements in atmospheric sulphate 
studies, Cunningham, P.T.; Holt, B.D. (Argonne National Lab., Ill. 
(USA)). pp 301-310 of In Measurement, detection and control of 
environmental pollutants. Vienna; [AEA (1976). 

From International symposium on the development of nucle- 
ar-based techniques for the measurement, detection and control of 
—a pollutants; Vienna, Austria (15 Mar 1976). 

The isotopic composition of atmospheric sulphate has been 
determined by a number of workers and the results interpreted in 
terms of contributing sources and mechanisms of origin. A correla- 
tion between the '°O enrichment of atmospheric water airborne 
particulate sulphate has been observed. Laboratory preparations of 

hate made from sulphur dioxide by two sets of sequential reac- 
tions, (1) hydrolysis followed by oxidation and (2) oxidation fol- 
lowed by hydrolysis, yielded products of distinguishable oxygen- 
isotope ——— Oxygen isotopic analysis of simultaneously 
collected samples of ambient sulphur dioxide, and 
water vapour indicated seasonal trends for all of the major constitu- 
ents ip we atmospheric sulphation processes. Some isotopic data were 
also obtained on precipitation and precipitation sulphates. Field 
results suggest that ambient sulphates collected in the area of Ar- 

gonne correspond more closely in oxygen isotope com) ition to a 
pow athe molecule containing two oxygens 0 ting sulphur 
dioxide, one oxygen from air and one oxygen condensed-phase 
atmospheric water than to the molec in which one oxygen 
originates from vapourphase atmospheric water. 


30788 Simultaneous measurement of 
at two locations. Butler, J.D. (Univ. of Aston, Brimingham, Eng.); 
Middleton, D.R.; Colwill, D.M. Atmos. Environ.; 10: No. 8, 661- 


paper describes an apparatus which enables pollutant 
aupelions at two locations to be determined simulta- 


30789 Py constituents of atmospheric particulate matter. 
Ketserdis, G.; Hahn, J.; Jaenicke, R.; Junge, C. (Max-Planck-Institut 
fuer Chemie, Mainz). Atmos. Environ.; 10: No. 8, 603-610(1976). 

The ether soluble fraction of atmospheric aerosol particles 
was separated into the es groups of compounds: organic 


oxidants issued in 1973 as compared to 3 in 1972. Big enterprises are i 
going to install stack gas desulfurization facilities to increase their plai 
capacity from 130,000 normal cu m/hr to 9,660,000 normal cu m/hr. of 
Simulation calculations of nitrogen oxide emissions to be tolerated e 
tion across the plant premises, a laser was set up on the upper floor th 
of a building from where the plant premises could be overlooked. 
Measurements were taken in five directions with 40 laser shots sent 
into each direction. The concentrations ranged from 3.5 ppM in the y 
cally illustrated. The theoretical basis 0: 4(48), 1975. 
is briefly outlined, and the apparatus is described. vp(1976). 79p. (TT—75-54025/4). NTIS. 
The above journal is translated on a regular basis. See also 
Volume 9, Number 2, PB—259920-T. Sponsored in part by national 
Science Founcation, Washington, D.C. Special Foreign Currency 
in the Air by the Method of Gas Chromatography; Thermal Pollu- 
The investigation revealed that in spite of the increasing total 
fuel consumption, the marked changes in the fuel type used in the 
Netherlands resulted, as far as the NOx emission--calculated as 
emission of the natural gas-fired boilers operated in the = 
is clearly smaller. This is caused by differences in furnace thermal 
load, in calorific value of the natural gas, and in the excess air. The 
various factors ae oe formation of NOx in furnaces are 
discussed on the basis of the results obtained. The formation of fuel- 
NOx in oil- and coal-fired boilers is illustrated with some _ 
30782 Determination of the hydrogen sulfide content of the air by 
resistivity measurements on thin silver layers. Becker, K.H.; Comsa, 
G.H. (Univ Bonn, Ger). Metalloberflaeche-Angew. Elektrochem.; 29: 
No. 5, 241-242(May 1975). (In German). 
The principles, techniques, and results of the method are 
described. The method is fast and simple in comparison with those 
now employed. 
30783 Emission control of sulfur oxides. Shidara, M. Kogai To 
Taisaku; 11: No. 7, 751-764(Jul 1975). (In Japanese). 
Emission controls for sulfur oxides are usually carried out by 
three different methods: control of SOx in flue gas, control of SOx 
from a unit facility, and control of total SOx emissions from a plant. 
The second method was used in Japan by establishing emission 
standards which were calculated from effective stack and a neously Using 4 Single analyZer. Mas CMPIOyed 
set of K values for various facilities. Eleven areas, including the monitor concentrations of NO up to distance of 25 m from a 
largest cities and major industrial areas, were designated for total motorway. 
SOx emission control based on total fuel eee ne or maximum 
compounded ground concentration. The plants subjected to the total 
emission control were those consuming a minimum amount of fuel 
from 0.1 ki/hr to 1.0 kl/hr which were determined by the prefectur- 
al governor to account for more than 80 percent of the emissions in 
the area. 
om Six Gill geographic regions: OV 
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continent with different degrees of air pollution and three from 
Atlantic air masses. In all cases the organic fraction of atmospheric 
aerosol particles had a very complex composition. However, the 
relative composition wiih respect to the main groups of — 
compounds remained fairly constant in all areas sampled. 
indicates either a common origin or 

the atmosphere resulting in a similar net product. 


smoke and 
country 
t. of the Environment, London). Atmos. Environ.; 10: No. 8, 


19-631(1976). 

The representativeness of daily observations at atmospheric 
Survey country sites is discussed. Long-term mean smoke and sul- 

ur dioxide concentrations for wind octants at 21 country sites in 

and Wales are presented and examined in the context of 

urban and background concentrations. Sources are identified and the 

effects of wind speed on the long-distance transport of air pollution 
discussed. Estimates of domestic and industrial smoke emissions 


a long-term concentrations of or sulfur diox- 
ide at a country site can be calculated. 


30791 Particulate sulfur analysis: application to high 

tion aircraft sampling in plumes. Husar, J.D. 

Louis); ‘ei R.B.; Macias, E.S.; Wilson, W.E.; Durham, J 
1910. K.; Anderson, J.A. Atmos. Environ.; 10: No. 8, oi 


pplication of vaporization flame-photometric detector 
(FPD) method fr analysis of submicrogram Caemnts (<0.3 pg) of 
=" particulate sulfur for samples collected in plumes is 

lightweight, low meee ane glass-fiber filter with a consistent, 
sulfur with a precision of 2.5 percent, while the precision of the 
sampling is ormed with a sequential two-stage tape 
fet map ‘es. The sampling t'me required by the method is 7 min 

plume sulfur concentrations of 3 yg m-*. It was found feasible to 
measure the average sulfur concentration obtained during a single 
traverse across a large plume. The method has been used for aerosol 
sampling and sulfur analysis of samples collected in power plant and 
urban industrial plumes in the St. Louis area. 
30792 Evaluation of continuous mercury monitor on combustion 
Grote, R.; Steiber, R. (Environmental Protec- 

tion Agency, Research Triangle Park, NC). Environ. Sci. Technol.; 
10: No. 6, 595-596(Jun 1976). 

A continuous mercury monitor was evaluated at two fossil 
fuel-fired boilers. Within the accuracies of the measurements, the 
continuous analyzer and either the wet chemical mercury sampling 
procedure or mercury material balance calculations were in agree- 
ment. The system can be operational in 51/2 h from a cold start. The 
time includes installation (20 min), 4 h to preheat catalytic converter 
(combusts organics which might be present), and 1 h to calibrate the 
system. The system once operational requires minimum attention. 


30793 Photochemical aercsol formation. Roberts, P.T.; Fried- 
lander, S.K. (California Inst. of Tech., Pasadena, CA). Environ. Sci. 
Technol; 10: No. 6, 573-579(Jun 1976). 

Aerosol formation was studied in a 96-m* Teflon contain- 
ing unfiltered ambient air to which small amounts of SO:, 1-heptene, 
and NO/sub x/ had been added. The contents were irradiated by 
sunlight. Gas phase concentrations were monitored continuously and 
a rate law was determined for the reaction of 1- Sy aaa 
neous measurements of the conversion of SO2 

distribution of sulfur with respect to particle size, as well as 
total aerosol sulfur and carbon, was measured as a function of time 
its. The rates of formation of condensable 
species of both sulfur and carbon are consistent with a reaction 
between SO, and a reactive intermediate of the O3-1-heptene reac- 
tion. The distribution of sulfur with respect to particle size shows a 
bimodal distribution about 0.2 ym. 


30794 for electrodynamically separating particles from 
to AB Lectrostatic). US Patent 3,973,932. 10 


a gas. Alskog, A.M. (to 
Aug 1976. Filed date 23 Apr 1974. 6p. 
An apparatus for electrically separating particles from a 
eous stream in which high-tension means and a plurality of 
collecting means are positioned in a housing having inlet and outlet 
means for flow of the gaseous stream therebetween is described. The 


high-tension means is connected to a source of high voltage direct 
current and charges the particles in the gaseous stream. The plurality 
of earthed collecting elements are disposed in the gaseous stream in 
the housing to collect charged particles in the gaseous stream. Each 
element comprises a matrix of 


collecting 


ERA VOL. 2, NO. 12 


and corrugated paper strips glued to each other to form 


current conducting earthing means. The block of corrugated paper is 

divided into layers along at least some of the flat paper strips and 
interleaved between the layers with electrically conducting metal 
foil each connected to the earthed metallic layer along the periphery 
of the block. The housing has an opening to receive the collecting 
elements therein and the housing includes supporting means for 


housing. between the collecting 
elements in the housing, preferably with at least one collecting 
the first means and the 


30795 Apparatus for the determination of nitrogen oxides in air. 
van Heusden, S. (to U.S. Phillips Corp.). US Patent 3,973,914. 10 
Aug 1976. Filed date 3 Dec 1974. 4p. 

A mixture of ferrous sulphate and alkali metal acid 
used in a reducer —_— for converting NO2 to NO in an 


a nitrogen oxide content of air by means 
of the measurement of reaction of ozone and NO is described. 


the solid or, is to the t tested. 6 
— ‘ganic specific pollutant being 
30798 Silver nitrite reactant for measuring SO2. T L.E. (to 


Rockwell International Corp.). US Patent 3,977,830. 31 Aug 1 6. 
Filed date 21 Mar 1975. 4p. 

Sulphur dioxide is reacted with silver nitrite at room tempera- 
ture to nitrogen dioxide in a known ratio and the nitrogen 
dioxide may, then, be measured as an indication of the presence and 
amount of sulphur dioxide. 


30799 Atmospheric particulate mass measurement with beta at- 
tenuation mass monitor. E.S.; Husar, R.B. 5, Sots 
1970) St. Louis). Environ. Sci. Technol; 10: No. 9, 904-907 Sep 


le calculator controls TWOMASS, calculates the mass 


is 
of ambient air monitoring with a time response on the order of 10 
min. 


Apparatus for purifying a gaseous stream. A. 
(to Technicair SA). US Patent 3,980,458. 14 Sep 1976. Priority date 
11 Jan be Switzerland. 6p. 


OW C els for us stream. [he peri of the matrix is 
et. 
30796 Method and apparatus for measuring particulate concen- 
tration in the atmosphere. Moore, Z.J.; Goode, J.V. Jr. (to Dow 
Chemical Co.). US Patent 3,973,852. 10 Aug 1976. Filed date 30 Aug 
1974. 12p. 

A method and portable apparatus for measuring particulate 
concentration in the atmosphere utilizing uniform laser pulses to 
traverse the atmosphere to be measured and a photo-electronic 
receiver which discriminates against stray light and detects the 
attenuation of the laser pulses are discussed. This attenuation is 
caused by particulates in the atmosphere which tend to scatter or 
absorb light. By using monochromatic laser pulses having wave- 
lengths lying in transparent atmospheric windows, error is not 
introduced by the attenuation of the beam due to F amay occurring 
naturally in the atmosphere including water vapor. Thus concentra- 
tion — such as smoke, fog, smog, dust and the like is 
meas le. 

3079 
3,977 

A method for detecting and measuring trace amounts of 
pollutants of the group consisting of ozone, nitrogen dioxide and 
carbon monoxide in a gaseous environment wherein a sample organ- 
ic solid material that will undergo a chemical reaction with the test 
— is exposed to the test environment and thereafter, when 

ated in the temperature range 100 to 200°C, undergoes chemilu- 
minescence that is measured and recorded as a function of concen- 
tration of the test - and wherein the chemiluminescence of 

(TWOMASS) employing ths beta attenuation technique has been 
developed for monitoring of atmospheric aerosols with high time 
resolution. This instrument independently analyzes the mass concen- 
tration of two particle size fractions. Coarse Panag are inertially 
separated by impaction on filter . The particle fraction is 
collected on a high-efficiency glass-fiber filter. Carbon 14 is used as a 
source of beta particles which are detected by a silicon surface- 
barrier detector coupled to fast, low-noise nuclear electronics. A 

rogrammad 
on tape. The instrument has been gravimetrically calibrated using 
laboratory and atmospheric aerosols. For 10-min sampling intervals, 
percent. It has subsequently been field tested by sampling atmospher- 
a bubbling washing liquid into a downstream channel whence it 
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a horizontal channel and the purified is sucked on on envi- 
i thn ital science and analysis; Albuquerque, USA (9 


has an upstream spaced from the partition wall. A vertical wall 
has an do end of the upper 
horizontal wall is spaced from the downstream end of the lower 
horizontal wall, and an inclined bottom wall connects the down- 
stream end of the vertical wall to the sump for co! 
washing liquid carried by the gaseous stream to the sum; fan 
circulates the gaseous stream through the channels while it 
through the liquid in the sump. 

30801 


containing an organic base-sulfuric acid reaction product, ly 
amine-sulfuric acid reaction product, an organic base- 
Sect referably an aromatic 

uct, 


Implementation Plans. (PCS) 

30803 Treatment of flue gases boron compounds. 
Teller, A.J. (to Teller Environmental S Inc.). US Patent 


ystems, 
> 30 Nov 1976. Filed date 23 May 1975. 10p. 
A process is disclosed for the treatment of flue to 
remove acid gases, boron and particulates. 9 daims, 1 


nozzle. In one embodiment, the wall has a trough-shaped 
icati irectly with the throat of the venturi 
for introducing recirculated liquid into the liquid-gas mixture flow- 
venturi. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29398, 29400, 30345, 30682, 
30731, 30733, 30740, 30844, 30913, 30969, 31171 


30805 Maximum permissible continuous re- 
sulphur-35 to atmosphere in a milk 
area. 


tural assum involved in the calculation of the relation- 
between the amouat of the nuclide deposited on and 
thet to be found in mike The tural and meteoro! condi- 
tions assumed are licable as an annual average to and 


horus-32 and sulphur-35 for 
shown 


30806 (CONF-750706—, 
computations: a modular systems 
T.B.; Bailey, C.E. (Savannah River Lab., Aiken, SC). 1975. 


ronmen 
Jul 1975). 
In Conference on computer support of environmental science 
and analysis. 
A major computer code for environmental Geteton is 
under development at the Savannah River Laboratory 
aim is to develop a flexible, efficient ca pte ny 4 to calculate bind wy 
to man resulting from releases of radionuclides from the Savannah 
River Plant and from other existing and potential radioactive sources 
in the southeastern United States. The environmental sciences pro- 
| = at SRP are described, with emphasis on the development of 
calculational Sagem It is being developed as a modular data- 
poy - system within the framework of the larger JOSHUA Comput- 
er System, which provides data management, terminal, and job 
execution facilities. 


30807 (EGG— 1183-2339) Ground procedures. Mohr, 
Fritzsche, A.; Franks, L. (EG and G, Inc Calif. (USA). 
Jan 1976. Contract EY-76-C-08-1183. 21p. Dep. NTIS $3.50. 

The degree to which the terrestrial radiological environment 
can be determined from airborne gamma-ray measurements is of 
fundamental concern to the ARMS program. One direct means of 
increasing the confidence of these determinations and potentially for 
develo more accurate air-ground correlation techniques is 
Sea analysis of ground-based data. Data of particular interest 
are the 3-ft exposure rate, the concentration and depth distribution of 
certain natural and manmade radioisotopes in the soil, and the soil 
moisture. In an effort to provide these data a qround survey program 
has been initiated as an integral part of the ARMS 
Included in the survey program is a laboratory phase wherein 
quantitative radioisotopic measurements are made together with 
conversions to rates. The survey ee gram has undergone 

has been gained. purpose 
to document procedures and delineate a set of standard Held 
ures. 


(HASL—312) Guidance for air sampling at nuclear facili- 
ties. Breslin, A.J. (Energy Research and Development Administra- 
tion, New York (USA). Health and Safety Lab.). Nov 1976. 74p. 
— NTIS $4.50. 

a... principal uses of air sampling at nuclear facilities are to 
tor general levels of radioactive air contamination, identify 
pn of air contamination, and evaluate the effectiveness of con- 
taminant control equipment, determine exposures of individual 
workers, and provide automatic warning of hazardous concentra- 
tions of radioactivity. These applications of air sampling are dis- 
cussed with respect to standards of occupational exposure, instru- 
mentation, sample analysis, sampling protocol, and statistical treat- 
ment of concentration data. Emphasis is given to the influence of 
spacial and an gon variations of radionuclide concentration on the 
location, duration, and frequency of air sampling. 


30809 (SAAS—204, pp 224-229) Conception of environmental 
monitoring at nuclear power plants in the G.D.R. Loennig, M.; 
Ettenhuber, E.; Hoffmann, M.L. Dec 1976. (In German). 

From Final conference of the Ministry of Health of the USSR 
and the National Board for Nuclear Safety and Radiation Protection 
of the GDR on scientific-technical cooperation in radiation protec- 

tion in the 1973-1975; Berlin, German Democratic Republic 
(18 Nov 19 
inal conference of the Ministry of Health of the USSR 
of the GDR on scientific-technical cooperation in radiation protec- 
tion in the 1973-1975 . 

In G.D.R. environmental moni at nuclear power 
monitoring program —— by the operator and an ——— 
governmental control program. The plant-related program consists 
of the Sane x registration of discharged liquid and solid radioac- 
tive materials, the continuous determination of their spreading _ 
rameters, the mathematical combination of both these quantities 
the purpose of assessing the environmental exposures on the basis of 
an exposure model, and, if necessary, the implementation of control 
measurements in the environment. The governmental program in- 
cludes the continuous determination of local doses and area contami- 
nations at chief points of exposure in the environment as well as 

The data evaluation of both programs is accom- 
plished y the SAAS. 


30810 (SAAS—204, pp 218-223) Environmental monitoring of 
nuclear power plants. Zykova, A.S.; Zhakov, Yu.A. (Institut Biofi- 
ziki, (USSR)). Dec 1976. (In Russian). 

From Final conference of the Ministry of Health of the USSR 
and the National Board for Safety and 


of the GDR on scientific-technical cooperation in 
Nov 1973-1975; Geman Democratic Reputtic 
18 Nov 1 


Washing liduid In @ SUmp Separates tne Upstream om tne Gdown- 
stream channel and the fhorisoatal channel is defined between two 
walls an upper one of which has an upstream end connected to the 
| per end of the | tition wall while the lower | is shorter | 
and approval of alternative monitoring requirements. Fed. Regist. 
(Wash., D.C.); 41: No. 198, 44838-44839(12 Oct 1976). 

From Environmental Protection Agency. 

Two alternative monitoring requirements for sulfur dioxide 
and nitrogen oxides have been reviewed and approved for data 
reduction procedures to be used with wet-basis stack gas pollutant 
and oxygen monitoring data from fossil-fuel fired steam generators 
30804 Schneible 
Co.). US > 

A gas-scrubbing apparatus for trea‘ contaminated gas wii 
a liquid to remove pesicalates and other impurities is presented. 
—- is —— radially outwardly from a central nozzle or jet 

is directed between a of : and lower walls which 
maximum permissible continuous release rates of phosphorus-32 and 
sulphur-35 to atmosphere with respect to milk contamination. In the 
absence of authoritative advice from the Medical Research Council, 
provisional working levels for the concentration of phosphorus-32 
and sulphur-35 in milk are derived, and details are given of the 
a number of stack heights and di 
typical values, quoted in a table, include 20 mc/day of «ag mee na 
32 and 30 mc/day of sulfur-35 as the maximum permissible continu- 
ous release rates with respect to ground level releases at a distance of 
200 metres from pastureland. 
and 
rawford, 
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In Final conference of the Ministry of Health of the USSR 
and the National Board for Nuclear Safety and Radiation Protection 
of the GDR on scientific-technical cooperation in radiation protec- 
tion in the period 1973-1975 . 

Basing on contamination measurements in the environmental 
media of the Novo-Voronezh nuclear power plant, recommenda- 
tions are given for environmental monitoring of nuclear power 
plants with the size of the area to be controlled, the number and 

ition of measuring points, and the frequency of the measurements 
ene the points of main emphasis. 


30811 — — of the reactor safety study 
consequences model to mixing heigh J.L.; Church, H.W. 
(Sandia Labs., ue, N.Mex. Jan 1977. Contract 
EY-76-C-04-0789 —0174). Dep. NTIS $3.50. 
The sensitivity to mixing height values of the consequence 
model used in the Reactor Safety Study has been investigated. 
mixing height values by a factor of 2 or decreasing by 
factors of 2, 5, or 10 negligible effects on early-fatality predic- 
Plume penetration of a inversion layer substantially 
early-fatality predictions. Therefore, uence model 
predico ions are itive to height conservative 
with respect to plume penetration of inversion layers, a process not 
currently included i in the model. 


30812 (SAND—76-0619) Effects of wind shear on the conse- 
model of the reactor safety study. Sprung, J.L.; Church, H.W. 

(Sandia Labs., Albuquerque, N Mex (USA)). Jan ‘1977. Contract 

EY-76-C-04-0789. (NUREG 0175). Dep. NTIS $4.00. 

The effects of explicit incorporation of wind shear into the 
consequence model of the Reactor Safety study have been investi- 
gated. The integral of sony (X/Q) over area is unchanged by 

tional shear and decreased by speed shear. Consequence model 
ictions of early fatalities are always decreased by wind shear. 
ere early fatalities are decreased, survivors are subject to latent 
effects and, therefore, latent effects increase. However, r, ageregate 
early fatalities and latent effects always are 
magnitude of these changes is within the present poner om 5 of = 
consequence model, explicit incorporation of wind shear in the 
consequence model is not now warranted. 


30813 (UCRL—52123) Review of monitoring instruments for 
transuranics in fuel fabrication and 


report to the physical and 
dical and Environmental R . Energy 
opment Administration. Kordas, J.F.; Phelps, P.L. (California Univ., 
Livermore (USA). Lawrence Livermors Lab.). [nd]. Contract W- 
7405-ENG-48. 82p. Dep. NTIS 

A comprehensive ons a the monitoring instruments for 
transuranic elements released from nuclear fuel ication and re- 

plants has been compiled. ight water reactor (LWR) 

ational releases has been reviewed for the light water reactor (L 
fuel cycle (including plutonium recycle), the breeder reactor fuel 
cycle, and the high-temperature gas cooled reactor (HTGR) fuel 
cycle. The stack monitoring instrumentation presently in use at the 
various fabrication and reprocessing B age around the country is 
discussed. Sampling difficulties and the effectiveness of the entire 
sampling system are reviewed, as are the measurement Ss for 
long-lived, transuranic aerosols, °I, and 
tium oxide. potential problems in the HTGR fuel cycle ee as 
the measurement of releases of alpha-emitting aerosols and of gas- 
eous releases of ?°Rn and 'C are also considered. 


30814 Some aspects of into pol- 
lution of the environment with radionuclides and heavy metals. 
Seieate, K. Translated from Postepy Nauk Roln.; 20: No. 5, 
eae 12p. . NTIS $3.50. 

Initially research on pollution of the environment by radionu- 
clides embraced three main dangerous fallout radionuclides, namely: 
Sr-90, I-131, and Cs-137. With time this has also been broadened to 
include those radionuclides which can also be liberated into the 
environment through the use of nuclear energy. This is 
associated with the rate o wth in the number of atomic power 
plants and reactors, planned on a worldwide scale. Considered the 
most dangerous are the following radionuclides: Zn-65, Co-60, H-3, 
Cr-51, Mn-54, Ru-106, Ce-144, P-32, Fe-55, and also Ks, Pu-239, 
U-235. The determination of many dangerous results of human 
activity after the fact has caused the more and more frequent 
adoption of research of a futuristic nature, which in its assumption 
often considerably precedes proposed activity so that later it may be 
possible to predict possible danger and counteract it in a suitable 
way. This is the nature of some of the research referred to in the 
present article. A surve . ee research referring to pollution by 
radionuclides Sr-90 and 137 are the subject of a separate treat- 
ment. Of the heavy metals which can constitute grave danger for 
living ——> when their concentrations exceed le limits 
are primarily: Hg, Co, Cu, Zn, Pb, o> a ana Studies investigat- 
ing their ess are summarized. 40 references. 


30815 = Studies on the deposition of aerosols on 
vegetation and other surfaces. Part 2. Horbert, M.; Vogt, K.J.; 
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Angeletti, L. (Kernforsc psasteenaresias Juelich G.m.b.H. (Germany, 
F.R.)). Apr 1976. Translation of 1288. 69p. Dep. NTIS $4.50. 
Eleven field experiments concerning the deposition of test 


copper 
aerosols (Cu-64) produced by means of a two-fluid 
were present as a lydisperse spectrum and could be 
size by changing solution concentration and with the aid of a a 
baffle plate. As a preliminary result it may be stated that, in the case 
of a mean aerosol diameter of 4 » and a mean friction velocity of 27 
cm/s, which approximately corresponds to the annual mean value to 
representative for grass. Under equal test conditions, a deposition 
velocity of 0.24 cm/s could be measured on clover, of 0.035 cm/s on 
vegetation-free soil, and of 0.03 cm/s on smooth artificial surfaces. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29398, 29400, 29717, 30913 


30816 (ORNL/TM—S5201) Oak Ridge fog and drift code 
(ORFAD) user’s manual. LaVerne, M.E. (Oak Ridge National Lab., 
Jan 1977. Contract W-7405-ENG-26. 118p. Dep. 
_ ORFAD is a computer program written for the purpose of 
estimates of fog and drift resulting from the operation of 
wet cooling towers. The program uses hourly weather data from 
detailed instructions are given for input preparation and running the 
program. A program listing and sample output are appended. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 30847 


pp 57-83) Power plant siting: evalua- 

and optimization. Frigerio, N.A. (Argonne National Lab., IL); 
rom ERD New on envi- 
science and analysis; Albuquerque, Mexico, USA 


past, 

of the activity at 


ety and environmental issues could be resolved well in advance 
and when application for a particular plant was filed for such a site, 
ideal would be that the best possible use be made of our resources, 
with the least ible detrimental im on our environment. To 
this end P has devoted much of its effort, in the hope of 
developing an approach to the future siting of power plants. Simple 
visual overlays are used, employing color display, three-dimensional 
display, and rotation techniques. 


30818 (CONF-750706—, pp 357-381) Cartographic data 
SEEDIS. Holmes, H.H.; Austin, D.M. (Lawrence Berkeley Lab. 
Berkeley, CA). 1975. 


ronmental science and analysis; Albuquerque, Menico, USA (9 

In Conference on computer support of environmental science 
and analysis. 


Some of the components of an information system system supporting 
the four functional 


30819 (CONF-750706—, 
for energy ‘oy Hampel, ; Wiley, 


In Conference on computer support of environmental science 
and analysis. 


are delineated. Implementation of these components at Lawrence 
Berkeley Laboratory are described. 
Integrating text and data 
R.A. (Univ. of California, | 

From ERDA-wide conference on computer support on envi- 
ronmental science and analysis; Albuquerque, New Mexico, USA (9 
Jul 1975). 

Decreasing energy resources, continuing population growth, 
and a newly awakened concern about our environment place de- 
mands upon the availability of scientific textual information and 
numeric data. Whatever solutions to the nation’s energy problems 
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sources 
atmospheric emissions. Habegger, L.J.; Cirillo, R.R.; Sather, N.F. 
Argonne National Lab., Ill. SA)). May 1976. pa W-31-109- 
G-38; EPA-IAG-D4-0463. 2 216p. Dep. NTIS $7.75. 

Because of the increasingly important role of New Source 


eloping standards 
of how they may affect the long-term New Source Perfor- 
Standards program. 
production. Train, vironmental Protection 


The legislative driving force for the clean: 
the Clean Air Act, as amended in 1970. It 


30822 (EPA—600/2-76-152a, PR ty = Development of feder- 
al standards of performance. Cuffe, S.T. (Environmental Protection 


sium. Volume I. Fundamental Research. 
Methods and techniques used combustion 


of particulates and sulfur dioxide for implementation of 
Air Act are discussed. Tables of current emission 


regula- 
IV A of 
walle 
443-446) Past, present, and 
for combustion sources. 
a). on stationary source combustion; Atlanta, 
i source combustion sympo- 

sium. Volume I. 


A brief history of air pollution abatement policies translated 
for emissions from combustion 


30825 (EPA—600/2-76-152a, 447-464) Meeting and main- 
environmental standards control. Poston, 


taining 
H.W. — Dept. of Environmental Control). Jun 1976. 
GA, (24 Sep 1973). 

In Proceedings 


Department 
Control are reviewed as an example of product control used to attain 
(PCS) 


Consideration of environmental standards pertaining to air 
pollen, Sut T Seikatsu Eisei; 19: No. 1, 1-10(1975). (In Japa- 
nese 

Environmental standards were first established in the USSR 


environmental pollution are 

Atmospheric Pollution publication published in 1963 

ity Criteria and Guides for Urban Air Pollution pub- 

2 by WHO (World Health Organization) are reviewed. 

ternational effort to unify environmental standards discussed 

at the 1972 Stockholm Conference and 1972 and 1973 WHO meet- 
are also reviewed with interpretation of various terms used. The 

i fe air quality and criteria for 


pollution control law. Hamanaka, H. Taiki Osen 
Kenkyu; 9: No. 5, 770-773(1975). (In Japanese). 
The Air Pollution Control Law was partially amended in the 
of 1975 and the total emission control was includ- 
total emission control regulation of sulfur oxides formulated 


involved in enforcing such regulations are also discussed. 


nitrogen. Knelson, 

Agency, Triangle Park, NC). Staub-Reinhalt. Luft; 35: No. 5, 178- 
184(May 1975). (In German with English abstract). 

Emphasis is given to reports that relate an impairment of 

O2 of 100 Mg/m® should be reason- 

ably protective of public health and appears to contain a margin of 

safety not excessively large. 45 refs. 


standards amendment of sulfur oxides, Kato, K. 
Zasshi; No. 619, 15-18(May Japanese). 
1975 amended emission standard for sulfur oxides is 
designed to achieve 1/5 ef of Gn 
standard originally set for 1977. Based on a survey of the status of 
reviewed. Stricter control by K value was enforced in 67 out of 99 
designated areas. The 1975 emission standard is classified in seven 
ranks (K value 3.0 to 17.5), which is one more rank than that of 1974 


en. The relation. 
concentration 


of air pollution from motor vehicles and 
11 ee 2(19 Jun 


Purt $5 of the Code of Federal 
ich would establish Selective Enforcement Auditing Proced 
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might be proposed under the aegis of the U.S. Energy Research and 
Development Administration, they will be highly dependent on 
reliable, computerized scientific text and data. 
Atlanta, 
REGULA sympo- 
TIONS sium. Volume I. Fundamental Research. 
REFER ALSO TO CITATION(S) 28330, 29402, 29948, 29949, 
29952, 30778 
30820 (EPA—450/3-76-020) Priorities and procedures for devel- 
u 7 as ao CONCCHLaAUONS U 
ee which has since been extended to 100 pollutants. In the U.S., 
af environmental standards for five pollutants were established in 1970, 
a Clearly defined procedure for selecting category priorities and and have since been extended to 25 pollutants. The definitions of 
establishing schedules for standard promulgation is a necessity. This environmental standards as legal standards, guidelines, environmen- 
report describes a methodology that has been developed for select- 
ing priorities and schedules based on projected reductions in emis- 
sions resulting from the individual standards and other consider- 
ations related to technological, legal, institutional, and conservation 
factors. The methodology is used with available data to develop an 
initial standard-setting 7. The program variations that result 
from alternate areas of emphasis are also presented. The expected 
future developments in emission control technology and various 
environmental standards are also discussed. 
terms 
mance 
30821 
> Symposium on > gas desulfurization; New Orleans, based on the reduction plan for total flue gas emission in designated 
Louisiana, United States of America (USA) (Mar 1976). areas is discussed with reference to the total emission control of 
In Proceedings: symposium on flue gas desulfurization. nitrogen oxides also to be enforced at the earliest possible time. The 
Volume L. —— for designating specific areas, formulating reduction plans 
p of air pollution is ‘or total flue gas emission based on the environmental standard, and 
ment of national ambient air quality standards that set limitations on in reference to the government and other ordinances. The basic 
of af, t_ of total emission control regulation, the theoretical basis, 
health and welfare. = has to 
ve, significant impact on the burning o' i in electric 
s ting facilities. 30828 Health effects basis for the United States air quality 
Agency, Research Triangle Park, NC). Jun 1976. 
From Symposium on stationary source combustion; Atlanta, 
GA, USA (24 Sep 1975). 
In Proceedings of the stationary source combustion sympo- 
sium. Volume I. Fundamental Research. 
A summary of the procedures used to develop standards of 
performance for stationary combustion sources and typical problem 
areas encountered by federal regulation agencies are reviewed. Also 
covered are sources presently being studied for regulations with 
— ions of sources to be surveyed for possible regulation in the 
ture. (PCS) 
30823 (EPA—600/2-76-152a, pp 429-441) Overview of regional 
; fuel combustion regulations: particulate matter and sulfur oxides. 
Helms, G.T. (Environmental Protection Agency, Atlanta). Jun 1976. 
From Symposium on stationary source combustion; Atlanta, 
GA, USA (24 Sep 1975). 
In i of the stationary source combustion sym and special emission standards issued in 1974 are gi 
a the K value and maximum ground le 
is ibed. 
for the control of air pollution resulting from new motor vehicles. 
The hearing is to be limited to the following issues: the 2 of 
deterioration factors to ured ions, vehicle 
plans, test procedures, implementation of engineering c es, mile- 
age accumulation prior to testing, appropriate numerical sal Levels for 
an acceptable quality level and associated costs, and an appropriate 
into effective date for the SEA program. The information adduced at the 
sources 1s given. current ener; e effects on imp - hearing is going to be part of the basis on which final regulations are 
tion policies are also discussed. (PCS) to be promulgated. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 28359, 28361, 30729, 30734, 30915 


30831 (CONF-751027—, pp 667-673) Fate of **N-labeled nitrate 
in soils under anaerobic conditions. Stanford, G.; Legg, J.O.; Staley, 
T.E. (Beltsville Agricultural Research Center, MD). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, ag me USA (20 Oct 1975). 
In Proceedings of the second international conference on 
stable isotopes. 


Dissimilation of '*NOs3~ under anaerobic conditions was stud- 
ied using Amarillo and Kranzbur, ~— soils that contained, respectively, 
5 and 24 mg of organic C per soil. Two levels of 4*NOs~ -N (ca. 
95 and 275 ppM) and two Viele of glucose-C (0.5 and 2.0 *~ of C 

g) were added to the soils after preincubation at 35°C for 24 
hours in the presence of 0.5 mg of glucose-C per g. The anaerobic 
then were incubated at 35°C until NOs 4 
Nitrate dissimilation was complete in 24 to 48 hours. After 48 hours, 
the proportions of **NO;~-N converted to *“NH,*-N and *N- 
labeled organic N — from 141 to 45.5 percent with the Amarillo 
soil and from 14.8 to 55.4 percent with the Kranzburg soil. Gaseous 
losses (N2O and Ne) accounted for the remainder. Results indicated 
that **NH,* production preceded incorporation of **N in soil yf 
ic matter. The proportion of *NO3~ converted to ‘*NH,* and *N- 
pone ic N was higher with 2.5 mg than with | mg/g of 
C. This findin may reflect the higher energy requirement for 

NOs pM — * than for NOs~ reduction to N2O or Ne, and 
associated competition for available energy among the 
= organisms involved in the two pathways of NOs” conver- 


30832 (COO—2307-10) Biological/environmental relationships 
in desert ecosystems of the Nevada Test Site. Progress report, Febru- 
ary 1, 1976—April 30, 1977. Beatley, J.C. (Cincinnati Univ., Ohio 
(USA). Dept. of poms ry Sciences). Jan 1977. Contract EY-76-S- 
02-2307. 5p. Dep. NTIS $3.50. 
tr the report are: the correction and 
putting on tape of al plan and rodent data collected on the Nevada 
‘est Site, and the present status of all of the environmental and 
biological data; accomplishments during the first part of the summer 
at the Nevada Test Site, and especially matters relating to its 
ered Plant Species, and the status of one of these species in 
particular; herbarium curating activities; gift of Test Site rodent 
skins and skulls to the U.S. National Museum; manuscript and report 
in preparation; and publications. 


with hollow-fiber membranes. Guzman, C.; Bloxom, 
S.R.; MacWilliam, G.L. (Oak "Rides National Lab., Tenn. (USA)). 
21 Oct 1975. 42p. Dep. NTIS $4.50. 

A new a for extracting water from soil with perma- 
nently embedded hollow fibers was evaluated. A theoretical flow 
model for soil-water extraction and injection through a fiber-soil 
system was developed for single-phase and two-phase flow. Pressure 
drops and flow rates were measured experimentally for single-phase 
flow. The fibers were found unsuitable for use in the extraction of 
soil water and the validity of the models could not be tested. 
Alternative fibers and experimental techniques to evaluate the 
models were recommended. 


30834 Model of stand photosynthesis for the wet meadow tundra 
at Barrow, Alaska. Miller, P.C. (San Diego State Univ., CA); Stoner, 
W.A.; Tieszen, L.L. Ecology; 57: No. 3, 411-430(Spr 1976). 

A model of radiation, air temperature, and vapor density in 
the vegetation canopy, plant water relations, and photosynthesis, 
developed in the primary production research program of the U.S. 
Tundra Biome, IBP, is described and results for the years 1970 
— 1973 presented. The model calculates daily courses of direct 

and diffuse solar radiation; infrared radiation; wind; air temperature 
and humidity; leaf temperatures; convectional and transpirational 
exchange by leaves, stems, and dead material; leaf H2O content, leaf 
water potential; leaf resistance to HzO loss; internal resistance to 
CO, diffusion; and net photosynthesis. Climate varied from year to 
year: 1970 and 1971 were similar, 1972 was relatively warm and dry, 
and 1973 was relatively cold and wet. Plant parameters were ob- 
tained for Carex aquatilis, Dupontia fischeri, Eriophorum angustifo- 
lium, and Salix pulchra. Leaf area indices varicd by species and by 
year. Leaf areas of all species were lowest in 1973. Of the i 
solar radiation approximately 20% is reflected back and 32% rT 
absorbed by the canopy, increasing with leaf area index. Total 
seasonal vascular plant CO2 uptake ranged from 400 to 627 g CO, . 
m/sub G/~? (subscript G refers to ground). In 1971 cuvette 
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seasonal vascular plant CO, uptake were 602 while the 
model predicted 627. Individual about 4 g CO: . 
m/sub G/~? . day~* at most. 


becomes 
seems 


30835 Tagging mule deer fawns in south-central Washington, 
1969—1974, Hedlund, J.D. (Battelle Pacific Northwest Labs., Rich- 
i Ate Contract AT(45-1)-1830. Northwest Sci.; 49: No. 3, 153- 
157(1975). 

the Hanford Reservation reaches of the Columbia River 
to 1974. Twenty tags were returned through 1974. Four tagged 
animals, all bucks, were killed more than 20 miles from their place of 

and one of them was killed 70 miles away. Without tagging 

of fawns, dispersals would have been undetected. 


Atmospheric input of some cations and anions to forest 
in North Carolina and Tennessee. Swank, W.T. (Coweeta 
eo ic Lab., Franklin, NC); Henderson, G.S. Water Resour. 
Res.; 12: No. 3, 541-555(Jun 1976). 
The atmospheric contributions of elements in precipitation 
and dry fallout to forest ecosystems were measured at two sites in 
the southern A hians. At both sites, relative mean annual 
concentrations of cations in bulk precipitation were in the order Ca 
<Na<K< < Mg. At the Coweeta Hydrologic Laboratory in 
North Carolina, average annual inputs of Ca", Na*, K*, Mg**, ae 
NHL-N in 1970-1973 were 4.88, 3.52, 1.62, 1.01, and 0.52 ye fs 
respectively. At Walker Branch, Tennessee, ‘the inputs of these 
elements during the same time , 2.99, 2.94, 
and 2.37 yr. The inputs of NO3-N, PO,-P, ‘and Cl~ in’ 1972- 
1973 were 2.88, 0.19, and 8°53 kg/ha/ at Coweeta. Inputs of NOs- 
N and PO,-P were 4.61 and 0.55 at Walker Branch over the 
same period. & pitation chemis- 
try was greater dry fallout for some cations at Walker Branch than 


Analytical program: 
Mount, M.E. L.: 


1H05-ENG-48. 0p. D 30p. Dep. NTIS $4.00. 


rogram for samples of soil, vegetation, and 
ted during the June 1975 field survey of Bika 


spectrometry wi 
of Am. “fa chemistry results are used to examine differences 
sample and the location where samples were collected. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 30396, 30740, 30742, 30768, 
30814, 30913, 31235, 31236, 31251 


of 
distribution 


the aid of free and sorbed phase concentration 


curves. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 30740, 30807, 30809, 30810, 
30815, 30913, 30970 
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1auion, air and groun peratures, and air vapor densi 
decreased with increasing infrared radiation for the sky and root 
resistance to water uptake.Total acc 
subtracting growth costs of leaves, 
season and is highest at the lower 
adjusted to maximize carbon gain und 
but not under all conditions or extrem " 
activities influenced seasonal concentrations of bulk — 
except for Na*, which appeared to be partly derived from marine 
sources. Total inputs of elements are considered to be minimum 
estimates for both forest ecosystems due to sampling and analytical 
methods. 
RADIOMETRIC TECHNIQUES 
30837 1975 Bikini 
radiological] pson, S.E.; 
Hamby, niv., Liver- 
i b.). 11 Nov 1976. Contract W- 
discussed in chronological order: initial processing of samples, 
gamma spectrometry, and wet chemistry. Included are discussions of 
quality control _ reproducibility of measurements, and com- 
in a 
IT. (Oregon State 
29-238(Apr 1976). 
A ra simple, yet complete, mathematical aoad for the 
pulsed dispersion of trace chemical concentrations in a water-saturat- 
ed sorbing medium is stated, and the er- 
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NRL radiation 
F. (Naval Research 


- 1975. Lab., 
Washington, D.C. (USA) May 1976. 11p. (NRL-MR—3297). NTIS 
(US Sales 

of the Naval 


ed forthe year were 78 mi above background atthe fence oppo 

The results compliance with all applicable 

indicates that background gamma radiation can be with 

this system with an estimated error of + or - 3% for the year. 

(Author) (GRA) 


30840 (CONF-761020— 206-213) Retention of plutonium 
(VD on Los Alamos tuff. F: Fried S; ; Friedman, A.M. (Argonne Na- 
tional Lab., 

From jposium 
United Sates of America (USA) G Oct 6). 

aste management 7: 

It would that the oxidation state of plutonium has a 

marked effect on its absorption by rock as well as on its 


; Tucson, Arizona, 


precautions be taken to ensure that the plutonium 
state by use of appropriate reducing agents or incorpor- 


Soviet publications with English translations and 
; Pullman (USA). 
1976. Dep. NTIS $5.00. 

logical research by Soviet scientists are 

i i papers for witch translations ar 

stracts were searched. 


30842 (UCRL—13698) RPV system to measure ground radiation 
on the battlefield. (McDonnell Astronautics Co., Hunting- 
(USA)). May 1976. Contract W-7405-ENG-48. 54p. 


Pacific Northwest poms Richland, WA). 
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assess environmental impact and population dose. Potential contribu- 
tions of this economical sampling method are also noted (e.g., media 
interchangeability, source identification, and multimedia correla- 
tion). Use of deposition data can add to environmental surveillance 
capabilities in a time of increasing economic constraints and decreas- 
ing compliance standards. 


SOIL 
REFER ALSO TO CITATION(S) 30884 


30845 (BNWL-SA—S5971) of microbial processes to 
the fate of transuranic elements in soil. Wildung, R.E.; say” H. 


(Battelle Pacific Northwest Labs. Richland, W: SA)). oe 
Contract E(45-1)-1830. 57p. '(CONF-761065—3). 


From Symposium on dynamics of transuranics in terrestrial 
and aquatic environments; Gatlinburg, Tennessee, United States of 
America (USA) (5 Oct 1976). 

Any assessment of the long-term behavior of the transuranics 
in the terrestrial environment must be based on determination of the 
factors influencing solubility in soil. The influence of soil properties 
and abiotic and biotic processes on the long-term solubility of the 
transuranics entering soils is reviewed in detail. Principal emphasis is 
directed toward the role of soil microorganisms. Emphasis is given 
to plutonium, but, where possible, the available information is used 
to discuss long-term behavior of other transuranics. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 29721, 30805, 30814, 30841 


m. 
= F.R.)). Apr '1976. Translation of 1287. 61p. Dep. NTIS 


Results are presented from field experiments for determining 
the deposition and desorption of elemental iodine on vegetation. The 
deposition velocity was dependent on the condition of the surface 
(moist, dry) and type of vegetation (grass, clover). 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 30913 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 29021, 29425, 30911 


30847 ‘CONF-750425—, pp 1-9) Power park concept: ameliorat- 
Odum, E.P. (Univ. of Georgia, 
Athens); Kroodsma, R.L. 1976. 
From 2. Thermal ecology symposium; Augusta, Georgia, 


In Proceedings of thermal ecology II. 

A power park is defined as a designated area of the landscape 
or a complex of natural ecosystems set aside and managed for the 
assimilation of large volumes of dilute and degradable end products 
of energy conversion and urban-industrial activity. An inventory of 
ecological systems on the Savannah River Plant reservation was 
made and maps of habitats were prepared. Landscape pattern diver- 
sity at the Savannah River Plant reservation is discussed. The 
establishment of a reciproca: design coupling the waste maker and 
the waste assimilator into an integrated or symbiotic system is a new 
concept. The large size and high natural diversity of the area make it 
an ideal location for basic research and experimentation needed to 
determine how the coupling can be accomplished without undue 
stress to the biota. (HLW) 


REGULATIONS 


REFER ALSO TO CITATION(S) 29948, 29949 


removal by ground water. This is of — ular importance in deep 
disposal schemes if it is Lae age to allow for possible —— 
intrusion of water. The results obtained in the experiments descri 
It was concluded that any of several remotely-piloted vehi- 
cles (RPV) types already developed and demonstrated for other 
Army applications could be fitted with radiation sensors and flown 
to collect necessary data on radioactivity in a nuclear battleground 
over and on areas occupied by, or contiguous to, forces or other 
would offer — advantages over possible alternative systems. 
Compared with any manned system, it would offer the advantages of 
safety and low cost. Compared with a remote-piloted ground vehi- a 
cle, it would offer the advantages of high area survey rate, survivabi- 
; lity, and simpler, more consistent data transmittal. 
30843 Investigation of solubilization of plutonium and americium 
in soil by natural humic compounds. Cleveland, J.M.; Rees, T.F. 
(Dow Chemical Co., Golden, CO). Contract AT(29-1)-1106. Envi- 
ron. Sci. Technol; 10: No. 8, 802-806(Aug 1976). 
An investigation was conducted under simulated natura! con- 
ditions to determine the solubilization ium in 
contaminated soil by humic compounds. results indicate that the 
solubilization of plutonium and americium by fulvic acid—the more 
soluble humic compound—is slight. In no instance did the plutonium 
and americium concentrations in solution i 
water limits. What little solubilization that jue to 
complex formation and/or colloid peptizati solu- 
tions are unstable, and over a period of a f the 
plutonium and americium precipitate, lloid 
coagulation or hydrolysis. Two other fi it the 
solubilization of these elements: only a re! of 
the plutonium and americium seems to be readily soluble, and 
is med a low saturation value for these elements in both 
and fulvic acid solutions. 
30844 Use and of 
Waite, D.A. (Battelle = 
Total Environ.; 6: No. 
Particulate deposition data have been generated by environ- 
mental surveillance programs since the onset of concern over radio- 
active fallout. However, because the unique characteristics of depo- 
sition collectors have seldom been recognized, such devices have not 
been exploited fully. A combination ag pt ye deposi- 
tien collection device ts hese. is device is designed to 
maximize the usefulness of deposition data in a dose-oriented envi- 
ronmental surveillance program. Design considerations including 
height above ground, protective lip height and collection medium eee—S—SSSCs 
characteristics are detailed. Also discussed are concentration and 
particle-size distribution analysis techniques which are being used to 
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R ALSO TO CITATION(S) 28359, 28361, 29406, 30019, 
50206, Sor, 30734, 30833, 31092, 31191, 31238, 31264 


30848 (BNL—50484) Effects of related activities on the 
Atlantic Continental Shelf. Manowitz, B. (ed.). (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1975. Contract E(30-1)-16. 258p. (CONF- 
7511108—). Dep. NTIS $9.00. 

From Conference on activities on 
the Atlantic continental shelf; Upton, Ni ork, United States of 
America (USA) (10 Nov 1975). 

Sixteen papers were presented and are announced separately. 
Coastal waters, continental shelf geology and aquatic ecosystems are 
studied for modelling basic data for assessment of possible environ- 
mental impacts from offshore energy development. Sediment trans- 
port and wave phenomena are modelled for understanding water 
pollution transport and diffusion. (PCS) 


30849 (BNL—50484, pp 59-60) Turbulence and vertical mixing. 
Gibson, C.H. (Univ. of ‘ornia, San wes ce Rew La Jolla). 1975. 

From Conference on effects of energy-related activities on 
the Atlantic continental shelf; Upton, New ork, United States of 
America (USA) a Nov 1975). 

In Effects of energy-related activities on the Atlantic Conti- 
nental Shelf. 

Analysis of data obtained by towing hig’: - -frequency-response 
velocity and temperature sensors in eect a iayers of the ocean 
shows evidence that turbulence is gen absent or very weak. 
Ocean layers may be separated into three pone turbulent, nontur- 
bulent, and equilibrium. Turbulent layers have the property that 
epsilon is greater than 100 vN?, nonturbulent layers — oe & is 
less than 100vN2 and for equilibrium layers it appears that 
100vN? (note the cgs thumb rule, epsilon/sub equilibrium/ = N?). Tt 
is suggested that a substantial fraction of the ocean may be in the 
equilibrium state and that an important parameter of vertical mixing 

yer. (PCS 


30850 (BNL—50484, pp 61-63) Introduction to shear flow dis- 
and its relevance to dispersion on the Continental Shelf. 
Fischer, H.B. (Univ. of California, Berkeley). 1975. 

From Conference on effects of energy-related activities on 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) (10 Nov 1975). 

In Effects of energy-related activities on the Atlantic Conti- 


nental 

The purpose o' paper is to introduce the shear lect, to 
describe how shear flow dispersion occurs in rivers and estuaries, 
and to offer some thoughts on why the 
continental shelf. Work has been "3 
no familiarity with the hydrodynamics of the shelf is claimed, and no 
conclusions are offered. Nevertheless, it seems apparent that shear 
flow dispersion is an important mechanism on the shelf and that 
those working on shelf studies ought to be familiar with it. For 
anyone wishing to study mixin, 
detail, reasonably complete up-to-date lists of references are 
given in two recent review papers. 


30851 (BNL—50484, 70-95) Plankton processes in Mid-At- 
lantic nearshore and waters and energy-related activities. 
Smayda, T.J. (Univ. of Rhode Island, Kingston). 1975. 

From Conference on effects of energy-related activities on 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) (10 Nov 1975). 

In Effects of energy-related activities on the Atlantic Conti- 


nental Shelf. 
The phytoplankton dynamics in this region and in the coastal 
from Hatteras to Nantucket have recently been re- 


viewed in detail. The potential effects of temperature and petroleum 
hydrocarbons on key plankton processes and events are also consid- 

ered, based on phytoplankton physiology. As for natural processes, 
only some ge ts are considered, without reference to a 
specific region. ore waters are more likely to be affected by 
calefaction and Chlorine discharge from nuclear power generating 
plants; on the continental shelf, oil release is a more likely source of 
contamination. However, shore-based activities of the petrochemical 
industry may also stress recipient waters, as would discharge from 
tankers that collide on shipping lanes or discharges from tankers in 
port. This overview is an attempt to provide some orientation and 
insight into plankton processes for those by 
corporations and regulatory agencies, environmental groups. 
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marine benthic communities in southern New 


Michael, A.D. 
(Marine Biological Lab., Woods Hole, MA). 1975. 
From erence on effects of energy-related activities on 
the Atlantic continental shelf; Upton, New York, United States of 
— (USA) (10 Nov 1975). 


Effects of energy-related activities on the Atlantic Conti- 


nental Shelf. 
In of diverse modelling problems for benthic communi- 


these are reviewed by using data from three near 
Island Sound, Buzzards Bay and Cape Cod Bay. (PCS) 


tions in the Middle Atlantic Bight. —— A.W. Jr. (National 
Marine Fisheries Service, Highlands, NJ). 197. 
From Conference on effects of energy-related 
the Atlantic continental shelf; Upton, New York, United State = of 
America (USA) (10 Nov 1975). 
In Effects of energy-related activities on the Atlantic Conti- 
nental Shelf. 


The early life history of marine fishes, the utility of studying 

stages of fish relative to fisheries and oceanographic prob- 
rye the present state of knowledge of ichthyoplankton studies 
in the Northwest Atlantic Ocean are reviewed. 
studies, ularly in relation to man’s activities in the Middle 
Atlantic it, are suggested. 


30854 (BNL—50484, pp 146-166) Fisheries and renewable re- 
sources of the Northwest Atlantic Shelf. Hennemuth, R.C. (National 
Marine Fisheries Service, Woods Hole, MA). 1975. 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) ee, Nov 1975). 
In Effects related activities on the Atlantic Conti- 
nental Shel 


of energy- 

The following conclusions were supported: (1) The shelf and 
considered as a well-integrated ecosystem. Small, selected areas 
cannot be considered independently in terms of evaluating effects of 
proposed or ongoing activities. (2) The rapid imposition on this 
ecosystem of massive activities and substanves foreign to the natural 
course of events will produce tent disequilibria. Severe and 


reagan senene be required for a return to a previous state. 
ects cannot be predicted with any degree of certainty. 
possible courses of events are almost infinite in relation to our 
ability to define and evaluate them. (4) Almost any activity of any 
fishing activities and 


the objective of catch. 
The present information can define only what the conflicts could 


areas of Long 


— (BNWL—2163) Temporal and spatial fall chinook salmon 

redd distribution near Hanford, 1967-1976. Watson, D.G. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). 6 Dec 1976. 
Contract EY-76-C-06-1830. 9p. Dep. NTIS $3.50. 

Annual surveys of fall chinook salmon in the Hanford section 
(Ringold to Priest Rapids) of the Columbia River have been con- 
ducted annually since 1947. Estimates of the relative numbers of fall 
several aerial surveys made each fall. The possible relationships of 
environmental factors to the size of the local salmon population have 
been reported for the period 1947 to 1969 (Watson 1970) and each 
ear’s survey results are summarized in Battelle Pacific Northwest 
Annual R to USERDA USAEC) Divi- 
sion of Biomedical Environmental Research. This report was 
prepared to provide more detailed information than is available in 

previous reports on the timing of spawning in the principal breeding 


30856 (CONF-750706—, pp 129-150) Hydrologic transport mod- 
eling. Betson, _* Huff, D.D. (Tennessee Valley Authority, Knox- 


ville, TN). 197 

From ERDA-wide conference on computer on envi- 
eee exico, USA (9 

ee describes modeling systems 

paper two that are 

developed for use in regional stedies. Together they pro vide 
erable potential for tou of from the 
micro to the meso. approach used in each is described and some 


contrasts between them are made. 


30857 (CONF-750706—, pp 151-161) Atmospheric calculations 
oN) pom analysis. Patterson, M.R. (Oak Ridge National Lab., 


From ERDA-wide conference on ay ne on envi- 


USA (9 


Jul 1975). 
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major concern in assessing 

impact of increments to the environment. Some computer 
models for the study oa ecological processes are described which 
hic areas that include watersheds 


pp 163-180) Coastal oceanographic 
cesses. Manowitz, B. (Brookhaven National Lab., Upton, NY). 1 
From ERDA-wide conference on Monee, envi- 


i 
ysis. 

A discussion of the impact on the coastal zones by offshore 
nuclear reactors and oil well related activities, especially to 
the eggs and larvae of dominant Also discussed is the 
larly in the near shore zone. 


30859 (CONF-750706—, Real-time acquisition of 
oceanographic data. (Brookhaven National Lab., 
Upton, NY). 1975. 


science and analysis; Albuquerque, Menico, USA (9 
In Conference on computer support of environmental science 


phic 


30860 (CONF-7511120—1) New York bight water stratification: 
Amos, A.F.; Gerard, R.D. (Columbia 
Univ., Palisades, N. Y. (USA). Lamont-Doherty Geo Observa- 
tory). 1975. Contract EY-76-S-02-2185. 35p. Dep. NTIS $4.00. 
From Symposium on the middle Atlantic Continental Shelf 
it 


minimum at base of the thermocline; a isohaline layer 


30862 Bs (Gupte Ue, Coa 
Smith, L.R.; Miller, C.B.; Holton, R.L. ( State Univ., 


lis). J. Mar. Biol. Ecol.; 23: No. 3, 241-253(1976). 
horizontal 


changes in density over linear 


of meters. Maxima of 
occurred simultaneously for most categories of 
direction of the current. (auth) 


Ecology of temperate salt-marsh fucoids. II. In situ growth 

of transplanted Ascophyllum nodosum ecads. Brinkhuis, B.H.; Jones, 

R.F. (State Univ. of New York, Stony Brook). Mar. Biol.; 34: No. 4, 


on the mid-intertidal, Spartina alterniflora-dominated, marsh flats to 
a location near mean low-water developed characteristics normally 
associated with A. nodosum ecad mackaii. The growth of these 
was not affected by the shading of algal fronds by S. alterniflora. 
Unusually high temperatures and light intensities during the winter 
and spring months were major factors 
were subjected to relatively long periods o' The 
presence of S. alterniflora d commer tiny ont in 
protective capacity for mid-intertidal ecad populations. 


and distribution of Ascophyllum nodosum ecads. Brinkhuis, B.H. 

State Univ. of New York, Stony Brook). Mar. Biol.; 34: No. 4, 325- 

of several free-li llum nodosum 
tion of sev Ascophyllum 

te salt marsh is 


occur throu 

were more ly associated with ex 
regions, while scorpioides-type revailed on the S 
alterniflora-dominated marsh banks and flats in the middle upper 
intertidal regions of the marsh. Maximum biomass of ecads occurred 
during the months in the absence of S. alterniflora, whereas 
minimum ecad biomass was associated with maximum S. alterniflora 
densities in the late summer and fall months. pn ante ae differen- 
tiation of dwarf-type ecads was related to environmental compo- 
nents other than exposure to low and/or fluctuating salinites. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 28358, 28360, 28647, 

, 28684, 28685, 28686, 28687, 28688, 28691, 

28699, 28706, 28708, 28709, 28710, 28724, 

30336, 30360, 30363, 30625, 30742, 30748, 

30750, 30756, 30768, 30769, 30814, 30838, 30858, 30888, 

30913, 31234, 31237, 31239, 31240, 31242, 31244, 31245, 
31247, 31254 


30865 Application of ecosystem modeling 
Westerdahl, H.E.; Eley, R.L. (Army Engineer W 
ment Station, Vicksbur (USA)). Jun 1976. (WES- 
76-3). NTIS (US Sales 


lems associated with dredging and 
of models are disc’ 

models. Mathematical ‘models can be divided into a 
pin pn such as those predicting the effect of allochthon- 
ous on the dissolved oxygen budget, determining the parti- 
tioning dynamics of chemical constituents, predicting excessive 
eutrophication and nuisance 7 cami due to high nutrient load- 


and d and ecological 
ings, ynamics 


In Conference on computer support of environmental science 
and analysis. 
ee was investigated by pumping two continuous series of 
Sampling was conducted 1.5 km offshore of Moolack Beach, 
treatment of both grassland and forested ecosystems. Atmospheric Oregon, at a depth of 7 m. Two small boats, each equipped with a 
calculations for watershed analysis are expected to rely increasingly pump of 280 1 min™' capacity, were anchored 40 m apart and 
on model-predicted parameters that are now taken from historical collected a series of 50 consecutive, paired zooplankton samples. 
records. Current and direction were measured at the beginning of each 
juiv- 
. the 
in 
the 
Growth, in terms of length, weight, and number of branches 
and/or dichotomies, in transplanted specimens of Ascophyllum no- 
dosum ecad scorpioides in a temperate salt marsh is described. The 
ecad scorpioides, when transplanted from its characteristic habitat 
remote stations measure low-frequency oceanogra- 
-time data is then verified, correlated and reduced 
to computer readable data base, RAW. The RAW data base is used 
as a permanent data source for subsequent — such as analysis, 
interpretation and modeling in oceanography and other environmen- 
tal sciences. 
United States of America (USA) (3 Nov 1975). 
Thermohaline stratification of New York Bight continental presence or absence of air bladders and reproductive receptacles, 
shelf water during October 1974, is basically of the summer regime. and size and shape of fronds, indicated that several free-living forms 
Salinity increases quite markedly with increased distance from the 
(over the outer shelf) a bottom intrusion of relatively saline and 
warm slope water. Inversions in temperature and salinity are 
common within the thermocline. The pycnocline is continuous over 
the shelf and slope, though some weakening and deepening occurs 
over the shelf break. Over the shelf it is mainly —— by the 
thermocline and over the slope by the halocline. pycnocline 
may not be an effective barrier to isopyncal interchange of surface 
and deep layers in view of the relative slope of isopycnals to eC 
pycnocline. 
30861 (EPA—600/3-76-079, pp 159-173) Mathematical model of 28681, 
phytoplankton growth and class succession in Saginaw Bay, Lake 28694, 
Huron. Bierman, V.J. Jr; Richardson, W.L. (Environmental Re- 28764, 
search Lab., Duluth, MI). Jul 1976. 50749, 
From Annual meeting of the Ecological Society of America 30897, 
with the American Institute of Biological Sciences; Corvallis, OR 31246, 
;USA: (17 Aug 1975). 
In Water quality criteria research of the U.S. Environmental 
Protection Agency. 
A muikemntied model of phytoplankton production has been 
applied to a set of one. chemical, and biological data from 
Saginaw Bay, Lake Huron. The model includes four phytoplankton 
types, two zooplankton types, and three nutrients: phosphorus, nitro- 
gen, and silicon. The phytoplankton types include diatoms, greens, 
and both nitrogen-fixing and non-nitrogen-fixing bluegreens. The 
purpose of this study was to obtain the best possible calibration 
between model output and the pay bag set. This is one of the 
many preliminary tasks which must performed before such a 
model can ultimately be used as a tool for making management 
decisions. The model output agreed reasonably well with the data 
for phytoplankton chlorophyll, total nitrogen, and dissolved forms 
of phosphorus, nitrogen, and silicon. The model output did not od 
well with the data for total phosphorus during the latter part of the 
year, and the output showed a large discrepancy with the total 
zooplankton data. 
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30866 (BM-RI—820) Detection of filamentous iron bacteria in 
open recirculating cooling water systems. Hilliard, H.E. (Bureau of 
Mines, Washington, D.C. (USA)). 1976. 14p. Bureau of Mines, 


Wi DC. 

method was investigated for detecting and counting fila- 
mentous iron bacteria in recirculating coo! systems. It is 
simple and fast and does not require trained microbio! ogists, Sample Samples 
from 26 systems were examined. Cells were cultiva' 
cially prepared ready-to-use media. Cultures grew well on this 
medium and were identified as filamentous iron bacteria by micro- 
scopic examination and by their ability to deposit iron using the 
Prussian blue reaction. 


30867 (EPA—600/3-76-079) Water quality criteria research of 
the U.S. Environmental Protection Agency. (Environmental Protec- 
tion Agency, Corvallis, Oreg. (USA). Corvallis Environmental Re- 
From 212p. (CONF-750838—). NTIS. 
rom meeting 0! logical Society of America 


Soment USA (17 Aug 1975). 
ug 
te abstracts were prepared for the 13 papers presented 
at the conference. (HLW) 


30868 (EPA—600/3-76-079, r®, 13-22) Trace metals in the 
Agency, Narragansett, 

Res Annual meeting of the Ecological 
with the American Institute of Biological Sciences; OR 
;USA: (17 Aug 1975). 

Water quality criteria research of the U.S. Environmental 
Protection Agency. 

Increased input of mercury to the estuarine environment 
resulted in bioaccumulation in marine food chains that affected man. 
Toxic effects of other metals on marine animals have been demon- 
strated under laboratory conditions. However, cause and effect 
between elevated environmental metals levels and — to marine 


mg has pee yet to be conclusively demonstrated under field condi- 
waste water treatment plants, dredging and spoiling 
lustrial wastes 


sein at and the dumping of sewage sludge and 

are the major sources of metals to the marine environment. These 

sources are likely to increase in the near future unless the Federal 

Water ow Control Act Amendments of 1972 (PL-92-500) are 
y 


30869 (EPA—600/3-76-079, pp 3-12) Structural analysis of 
stressed marine communities. Swartz, R.C.; Walker, J.D.; DeBen, 
W.A.; Cole, F.A. (Environmental Protection Agency, Newport, 
OR). Jul 1976. 

From Annual meeting of 


Pollution ioe causes major Cc! in the structure of 
marine communities. The impact of sewage sludg ge on macrobenthic 
assemblages in the New York Bight and in experimental microcosms 
is descril as an illustration of the effects of stress on species 
composition, density, diversity and heterogeneity. Struct =e analysis 
provides an exceptionally good method for assessing ecological 
alterations at specific sites, but quantitative criteria such as diversity 
indices should not be used as universal regulatory standards. Field 
surveys should be closely coordinated with laboratory investigations 
of the toxicity and accumulation of pollutants from those species 
which dominated community structure and prior to human 
perturbation. 


30870 (EPA—600/3-76-079, pp 23-30) Persistence in marine 


systems. Perez, K.T. (Environmental Protection Agency, Narragan- 

rom Annual meeting of the Ecological of America 
of is, OR 


with the American 
3USA: (17 Aug 1975). 

In Water quality criteria research of the U.S. Environmental 
Protection Agency. 

When various stressors and/or disturbances are applied to a 
system, regulatory agencies are confronted with the problem of 
determining what resulting systems changes are “acceptable”. In 
general, previous studies have been arbitrary or unrealistic. We have 
attempted to overcome the above inadequacies by: viewing — 
as holistic, assuming that some systems can be miniaturized ft 
experimental purposes, and attempting to define the 
limits of a system. Experimental microcosms simulating a complex 
marine system are described. Some preliminary results of 
such systems to different artificial sewage stresses are also presented. 


30871 (EPA—600/3-76-079, P. 31-45) Criteria for marine mi- 
crobiota. Cabelli, V.J.; Dufour, A.P.; Levin, M.A.; Haberman, P.W. 
(Environmental Protection Agency, West Kin ton, RI). Jul 1976. 
From Annual meeting of the Eco 
with the American Institute of Biological Sciences; OR 
;USA: (17 Aug 1975). 
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In Water quality criteria research of the U.S. Environmental 
Protection Agency. 

The examination of estuarine and coastal waters for microbial 
indicators of quality can be and, in some instances, already is 
industrial, agricultural and sanitary pollutants discharged therein. 

Such pollutants may affect microbial activities in marine ecosystems 
in a number of ways. Toxic organic and inorganic chemicals can 
destroy those microorganisms responsible for essential biologi 
transformations such as mineralization, nitrification, etc., or 
which act as food sources for higher life forms. Nutrients discharged 
into the water from sewage or industrial wastes or man-induced 


of pathogens for fish or other marine fauna. On the other hand, 
changes in the physical conditions may affect the 
tibility of the fauna to microbial infection and disease. The 
activities of marine microorganisms 
some species degrade pollutants such as pesticides, gents and 
other organic molecules, some accumulate pollutants and pass them 
up through the food chain, and some activate certain chemicals to 
more toxic forms, i.e., 


meeting 
with American Institute of Biological Sciences; is, OR 
;USA: (17 Aug 1975). 

In Water quality criteria research of the U.S. Environmental 
Protection Agency. 

The use of chlorine as a disinfectant and antifouling agent is 
reviewed. Chemical reactions of chlorine in aquatic environments 
of the effect of chlorinated sewage ae ae water from 
a ecosystems are summa- 


30873 Lh ott pp 63-76) Techniques to assess the 
effects of toxic organics on marine organisms. Hansen, D.J. (Environ- 
mental Protection Agency, Gulf Breeze, a oe Jul 1976. 

From Annual meeting of the Eco! 7 to 
with the American Institute of Biological Sciences; is, OR 
jUSA: Aug 1975). 

In Water quality criteria research of the U.S. Environmental 
Protection Agency. 

Acute static or flow-through bioassays generally have been 
used to set marine water quality standards, but few new bioassay 
techniques are available to determine long-term effects of one or 
more toxicants on survival, growth and reproduction of individual 
species of mollusks, arthropods or fish and on communities of 
estuarine organisms. Not only has the duration of bioassays increased 
from 96 hours or less to periods of from one month to two years, but 
the complexity has increased as well. — of toxicants on the 
entire life-cycle of an oviparous estuarine fish, Supseaees 
tus, can now be studied; one bioassay with endrin been a. 
ed. This fish typically develops from an embryo to maturity in 10 
— with about 70% survival overall. Females produce an aver- 

yt fertilization success exceeds 90%. 

a polychlorinated biphenyl, Aroclor 1254, — 
comune on developing communities of estuarine animals ha’ 
been investigated. These studies provide data for prediction of 


30874 (EPA—600/3-76-079, PP 97-113) Models for transport 
and transformation cf malathion in aquatic systems. Falco, J.W.; 
Brockway, D.L.; Sampson, K.L.; Kollig, H.P.; Maudsley, IR. (En- 
vironmental Protection Agency, Athens, GA). Jul 1976. 

From Annual meeting of the Ecological of America 
with the American Institute of Biological Sciences; is, OR 
jUSA: (17 Aug 1975). 

In Water quality criteria research of the U.S. Environmental 


mathematical model has been develope for predicting the 


competing degradation pathways were modeled--alkaline hydrolysis 
and microbial breakdown. Incorporating data obtained from previ- 
ous laboratory studies, the model was used to verify proposed 
degradation mechanisms by predicting the behavior of malathion in 
stem designed to simulate environmental 
simulator were slower than those measured in laboratory studies. 


30875 (EPA—600/3-76-079, pp 114-137) Shagawa Lake recov- 
ery characteristics as by predictive modeling. Larsen, D.P.; 
Mercer, H.T. (Environmental Protection Agency, Corvallis, OR). 


| 
iddaugh, D.P.; Davis, W.P. (Envi- 

ronmen otection Agency, Wadmalaw Island, SC). Jul 1976. 
;USA: (17 Aug 1975). 
In Water quality criteria research of the U.S. Environmental 


JUNE 30, 1977 


From Annual meeting of the Ecological of America 
USA ‘worl of Biological OR 
; : ug 

Environmental 


Protection Agency. 
several mass balance models de- 
hosphorus concentrations result- 
wo of the models predicted a 
rapid recovery bE lake and underestimated 
horus concentrations by about 50%. A 
1. biomass component projected similar wintertime 
horus concentrations but showed how internal sources of 


in lake p 


(EPA—600/3-76-079, pp 138-158) Mathematical model of 
pollutant cause and effect in Saginaw Bay, Lake Huron. Richardson, 
i V.J. (Environmental Research Lab., Duluth, MI). 


From Annual meeting of the 
A 
ug 
—_— Water quality criteria research of the U.S. Environmental 


results, no specific 
tea difere However, the model has revealed Ww to be 
quite ait ferent Lake Ontario which reinforces intuitive 
in the mode higher hosp! me 
in are as ex) 
ll a ratio ly must be lower, especialy in the fall. This 
ates a possible need to alter the model structure. Perhaps this 
ratio is rAd mee 4 due to a shift in the dominant plankton forms. 
reasonable because the tal pop of the 


American 
: (17 Aug 1975). 


Rows, on Ge 
me isolated 


ly expanding industry dra 
ible resources such as water 


annual precipitation in the coastal province 
; water quality characteristics of the 
river that are sometimes limited and critical. —— stream 
i i ceases, dissolved oxygen —— 
conductance may be high (1? (1700. umh umhot), and 
and 12.5 mg/l 
ustry on these water c 


30878 (EPA—600/3-76-079, 185-205) Lake Eutrophication: 
results from the National Survey. Gakstatter, J.H.; 
Allum, M.O.; Omernik, J.M. (Environmental Protection Agency, 
rom Ann Ecological 
Biological Sciences; Conran OR 
USA: Aue 1978 Aug 1975). 
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In Water quality criteria research of the U.S. Environmental 
1972 by the U.S. Environmental Protection 
contiguous United States. In the eastern U.S. of 
the surveyed water bodies are impacted by a 
ment plant effluent and are in various states of enric t. 


oe total nitrogen concentrations were about 5 times greater. 
of total nitrogen concentrations were ~~ yl 5 


fects of dredging (a bibliography with abstracts). Report for ag 
1976. Smith, M.F. (National Technical Information Service, 
field, Va. (USA)). Dec 1976. 214p. NTIS, PC NO1/MF NO1. 
NTIS/PS—75/755 and NTIS/PS—75/050. 
effects 


and spol dispose 
tec! ted bibli h tains 209 abstracts, 73 
GRA) 


an idealized oil 
Ine. Philadelphia) Stark, R.M. Eng.; 3 


listic descriptions for the di 
derived. The model provides for random shifts in wind direction and 


30881 metals and related trace elements. Leland, H.V. 
(Geological yoo Park, CA); Wilkes, D.J.; ver, 
E.D. J. Wate Pol lut. Control Fed.; 48: No. 6, 1459-1486( un 1976). 

Literature on environmental pollution by heavy metals and 
trace elements is reviewed. Areas ussed include measurement 
methods, toxicity, biologi — environmental transport, health 
effects and evaluation of biological indices. 


30882 Capture of Hg” ions from effluent stream by cellulose 
derivatives. Gasparrini, F. (Univ., Rome); Palmieri, G.; Cancelliere, 
G.; a M.; Dolcetti, G. Environ. Sci. Technol; 10: No. 9, 931- 


933( 

of cellulose derivatives with 10-undecylenic acid 
sapored‘n evs sad wih to He 
ions from aqueous solutions is tested. These systems are useful tools 
for removal of Hg™ ions from low concentration (0.5 mg Hg/ml 
10~*) aqueous solutions and can lower them to a safe concentration 
of about 0.05 mg Hg/ml 107°. A os scheme is 
which involves the sequential elution of a Hg** -containing 
solution through a column fi with cellulose y em 
followed by elution through a column filled with o-aminoth- 

cellulose derivative. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29398, 29400, 29675, 30806, 
30807, 30809, 30810, 30814, 30840, 30841, 30843, 30897, 30913 


WATER 


30883 (BNL—50484, Distribution and transporta- 

tion of suspended sediment. Schubel, J.R. (State Univ. of New York, 

Stony Brook). 1975. 
From Conference on effects of 

the Atlantic continental shelf; Upton, New 

America (USA) (10 Nov 1975). 


-related activities on 
ork, United States of 


: . rus-limited and 30% were nitrogen-limited according to algal assay 
phosphorus can delay the attainment of this level. Two of these results. It is believed that the apparent nitrogen-limited condition 
models phosphorus concentrations expect- was frequently the result of excessive phosphorus inputs from mu- 
ed if w ncentrations were allowed to in- nicipal sources. Land use in the watershed was thown to be s 
crease from the — pg/l to 400 nel and 1.0 = ay Both significant factor in determining levels of phosphorus and nitrogen in 
— that at effluent concentrations of 1.0 mg/l, the lake would streams in selected areas studied in the eastern United States. Aver- 
exhibit phosphorus concentrations often associated with a eutrophic age total phosphorus concentrations were about 10 times greater in 
State. streams draining agricultural areas than in streams draining forested 
substantially higher in streams draining agricul 
those streams draining forested lands. Phospho 
23 selected survey lakes were — to 
total phosphorus loading rates to 
tions. The “fit” of observed conditions to predi 
model was compared and discussed. 
pring- 
ental 
tations 
or Ontario an Potomac models mnor et al., 
1973). This may be an artificial compensation for lack of information 
on exact levels of solar radiation and light extinction in the water 83-97(Mar 1976). 
A model for the random drift of an idealized oil patch on 
confirmed by experimental research so the zooplankton parameters water due to influences of wind and currents is developed. Probabi 
remain to be adjusted over large ranges. In conclusion, this effort 
represents a first EPA in-house attempt to apply an existing comput- 
er program/model which had been Sevteed under previous and 
ongoing EPA grants. A close working relationship was established 
between the grantee staff and the EPA research staff which resulted 
in better communications and an overall enhanced program for all of 
the Great Lakes modeling research. The average chorophyll a 
biomass model is a relatively economical research tool which can aid 
in analyzing complex, limnological interactions and has been useful 
in guiding additional research and data gathering activities. 
30877 (EPA—600/3-76-079, pp 174-184) Implications of re- 
source development on the North Slope of Alaska with regard to water 
quality on the Sagavanirktok River. Schallock, E.W. (Arctic Envi- 
ronmental Research Station, rr = Jul 1976. 
- From Annual meeting of the Ecological Society of America 
wi 
;USA 
Protection Agency. 
The Sagavanirktok lope 
of Alaska is undergoing a dis- 
turbed river system to an accessi t is 
caused by: the demands of = i . 
heavily upon some of the avai an 
gravel; the extended arctic conditions that affect the environment, 
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In Effects of energy-related activities on the Atlantic Conti- 
nental Shelf. 

A number of studies of the distribution and character of 
suspended matter in the waters of the Atlantic shelf have document- 
ed the variations in the concentration of total suspended matter in 
both time and space. Very little is known, however, about the 
ultimate sources of inorganic suspended matter, and even less is 
known about the routes and rates of suspended sediment transport in 
shelf waters. Suspended ——_ matter constitutes a potential 
vehicle for the transfer of energy-associated contaminants, radionu- 
clides and oil, back to the coast and therefore to man. The concen- 
trations of total suspended matter in shelf waters are soo eg so 
low, however, that the mechanism is ineffective. Studies 
ed particulate matter have a high scientific priority, but in a ae 
investigator's opinion the state of knowledge is adequate for 
tion of the environmental impact statements that would be required 
for siting of offshore nuclear power plants and for oil drilling on the 
Atlantic Continental Shelf. 


waste-seepage ponds 

. Robertson, J.B. (idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Jan 1977. 76p. Dep. NTIS $5.00. 
Aqueous chemical and low-level radioactive effluents have 

been disposed to seepage ponds since 1952 at the Idaho National 
Engineering Poses 2. . The solutions percolate toward the Snake 
River Plain aquifer (138 m below) through interlayered basalts and 
unconsolidated sediments and an extensive zone of ground water 
perched on a sedimentary layer about 40 m beneath the ponds. A 
three-segment numerical model was developed to simulate the 
system, including effects of convection, hydrodynamic dispersion, 
radioactive decay, and adsorption. The first segment uses an analyt- 
ical solution to simulate transport from the ponds to the 25-m thick 
| menaeedtonynce lens, assuming steady vertical flow through a 15-m 
g saturaged homogeneous column. The second segment simulates 
two-dimensional horizontal transport in the perched-water body 
using finite-difference methods, assuming complete vertical mixing 
with vertical leakage from the bottom. The third segment of the 
model simulates vertical solute transport from the perched-water 
body toward the aquifer, by assuming unsaturated but steady water 
flow in a series of contiguous, nonhomogeneous independent vertical 
columns. The transport equation is solved by a “hopscotch” finite- 
difference scheme for each column. Simulated hydraulics and solute 
migration patterns for all segments agree adequately with the avail- 
able field p an The model can be used to project subsurface distribu- 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 30841 


30885 Transport model for long term radionuclide release into a 
stream ecosystem. Yousef, Y.A.; Gloyna, E.F. (Fla Technol Univ, 
Orlando). Am. Chem. Soc., Div. Environ. Chem., Prepr.; 15: No. 1, 
148-151(1975). 

A mathematical model was developed which can be used to 
predict the behavior and transport of radionuclides into a stream 
ecosystem. The long-term effects resulting from continuous releases 
of cesium-134 and strontium-85 into a stream ecosystem typical of 
the local area were evaluated. The data obtained was used to verify 
a basic prediction transport model. 


30886 Radioactive waste in the freshwater environment. Nelson, 
D.J. (Oak Ridge National Lab., TN). pp 262-272 of In Energy and 
the environment cost-benefit analysis. Karam, R.A. (ed.). Elmsford, 
NY; Pergamon Press, Inc. (1976). 
From Proceedings of vag Ay 
benefit Georgia, (23 975) 
The purpose of this paper is to review some of the research 
concerning radioactive waste releases to freshwater environments 
and to place these in perspective with respect to present and future 
needs for assessments of environmental costs. 


30887 Radioactive waste in the marine environment. Lowman, 
F.G. (Puerto Rico Nuclear Center, ge pp 273-289 of In 
Karam, R.A. 


- cost 


Energy and the environment cost-benefit anal 
(ed.). NY; Pergamon Press, Inc. 


From Proceedings of roe environment - cost 
benefit analysis; Aliant, Georgia, USA (23 ies 1975). 
See CONF-750697—. 


The introduction of radionuclides into near-shore marine 
areas is considered in relation to Federal Regulations and to the 
hazards posed to man and to marine organisms living near the site of 
introduction of the contaminants. The use of the critical pathway 
concept for —— hazards to man from radionuclides in his food 
is discussed, and the specific activity concept is applied to demon- 
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strate the degree of hazard to man which could result from normal 
reactor operation using seawater for the coolant. 
ards to marine or from naturally occurring and reactor- 


produced radionuc! are also evaluated. 
30888 Effects of pollution fish. McKim, J.M.; 
Anderson, R.L.; Benoit, D.A.; S , R.L.; Stokes, G.N. (Environ- 


mental Research Lab., Duluth, . J. Water Pollut. Control Fed.; 
48: No. 6, 1544-1620(Jun 1976). 

Studies of the effects of pollution on freshwater fish are 
reviewed. Subjects include: inorganic industrial pollutants, man- 
made disturbances and radioactive pollutants. Topics include uptake 
distribution, retention, mortality, and lethal doses. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29400, 29717, 30806, 30858, 
30913, 30919, 31183, 31184, 31185, 31186, 31187, 31188, 31189, 
31190, 31191, ot 31195, 31196, 31197, 31198, 31199, 31200, 
31201, 31202, 3 31204, 31205, 31208, 31210, 31211, 31212, 
31213, 31214, 31216. 31223, 31224, 31225, 31226, 31227, 31229, 31230 


30889 pp 27-31) Thermal alteration and the 
Gibbons, J.W. (Savannah River 


— (CONF-750425—, BP 32-38) Heated waste-water effects 
— Polytechnic Inst. and 


ystem 
being degraded are: elasticity, the ability to 
recover from damage, inertia, the ability to resist lacement, and 
ment. 


= CONF-750425—, 121-129) Thermal effluents, 
‘ disease in Lake Michigan. 


fish, 

and gas-bubble Otto, R.G. 
— BIO-TEST Labs., Inc., Northbrook, IL). 1976. 

rom 2. Thermal ecology symposium; Augusta, Georgia, 

USA Ape 1975). 

of thermal ecol: Il. 


Dissotued oxygen and nitrogen levels determined for intake 
and discharge waters at the Commonwealth Edison Company's 
Waukegan ting Station, Waukegan, Ill., during January to 
March 972 indicated cod that heating of Lake Michigan waters d 
condenser passage at Waukegan and at the nearby Zion Station 
result in gas saturation levels as high as 130 orion 
published literature and observations of fish held in discharge water 
at the Wauke; ting Station suggested that such levels may 

levels were determined in the laboratory for yellow 
perch and rainbow trout. Yellow h were unaffected by satura- 
tion levels as high as 115 percent. 8-day median lethal saturation 
level was 126 percent. Trout were unaffected by saturation levels of 
119 Fervent. Fish captared in the vicinity of the Waukegan dlacharge 
percent. in the vicinity o a 
were examined for symptoms of gas-bubble disease. With the excep- 
observed. bsence of that fish are not remaining 
in the canal long enough to paocdg the disease. 


30892 (CONF-750425—, pp 141-144) Thermal tolerance of 
stream minnows. McFarlane, R.W. (Savannah River Ecol- 


cyprinid 
ogy Lab., Aiken, SC); Moore, B.C.; Williams, S.E. 1976. 


ium; A Georgi 
rom 2. ecology symposium; Augusta, Georgia, 
USA (2 1975). 

In ings of thermal once J Il. 

The environmental energy supplement resulting from thermal 
loading is examined as a potential pe se mama to plant and animal 
populations. Examples are given to show that the ey fe is 
often converted into positive returns for populations. Estab’ —s 
the conditions under which populations respond positively to artifi- 
cial thermal elevation should be given equal importance with consid- 
ering negative effects. 

rom 2. The! ecology symposium; Augus' eorgia, 
USA (2 ~ 4 — 

In ings of thermal ecology II. 

The prospects for determining acute gross changes in aquatic 
community structure are excellent. Three case histories are dis- 
cussed, including an —— where corrective action reversed a 
structural change. Use of cluster analysis and other techniques 
should allow the detection of long-term chronic changes in structure 
despite natural variability and successional processes. Although 
functional assessments are available (e.g., nutrient and energy trans- 
fer), more studies of the effects of pollution on function are needed 
to increase their utility. Examination of biological and o—_- 
information redundancy is also essential to increase the cost effec- 
tiveness of the Three criteria in 
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which inhabit tributaries of the Savannah River but are excluded 
from thermally stressed streams, were determined for fish tested 
individually mai in groups. All species exhibited the same precipitous 
response, with excellent survival at five rates of heating, but rapid 
mortality occurred at 33 to 34°C. Slow heating rates did not elevate 
the upper limits of tolerance. Acclimation did not occur when 

temperature was continuously raised but did occur when the fish 
were subjected to constant sublethal temperatures. 


30893 213-218) Relationship between ther- 
mal loading and parasitism in the mosquitofish. Aho, J.M. (Wake 
Forest — NC); Gibbons, J. G.W. 1976. 
USA r — 


3s of thermal eco! 


varying thermal 
Aiken, S. C. Collections were made at 2-week intervals from May to 
August 1974 and again from January to F 1975. The mune 
cercaria of two strigeid Ornithodiplostomum ptycho- 
cheilus and Diplostomum scheuringi were the only species of para- 
sites recovered. Ornithodiplostomum ptychocheilus was always 
found encysted in the brain and eyes, whereas D. scheuringi was 
restricted exclusively to the a The — the body- 
cavity parasite was highest in from areas of ambient tempera- 
tures and declined in fish from areas with 
The density of the brain parasite, on the o' 
ambient-temperature areas. The Mery he parasite was absent 
from mosquitofish from Pond C, but infection percentages were 
relatively consistent in fish from other areas in the Par Pond system 
regardless of water tem The brain metacercaria were recov- 
ered from 95 percent of fish from 


30894 ae Field studies of 
; Paddock, R.A.; Ditmars, J.D. (Ar 


‘model Fr 


1976. Contract W-31- 38. 23p. Dep. $3.50. 
From 15. conference on coastal a Honolulu, 
Hawaii, United States of America (USA) (11 Jul 1976) 
plumes from submerge i 


ysical-model predictions for 
C. Nocear Pleat with rototype measure- 
indicated region, but differ- 
occurred as similitude was not preserved there. 


Combined toxicity effects of chlorine, am- 


monia, temperature on marine plankton. Progress 

ber 16, 1975—September 30, 1976. Goldman, J.C.; Ryther, J 
(Woods Hole hic Institution, Mass. (USA)). Oct 1976 
Contract EY-76-S-02-2532. 67p. . NTIS $4.50. 

Research on the combined fects of chlorine, ammmonia and 
temperature on marine plankton have been carried out for 20 
months. To date continuous-flow bioassays have been conducted on 
lobster larvae (Homarus americanus), oyster larvae (Crassostrea 
virginica), copepods (Acartia po rotifers (Brachionus plicatilis), 
three juvenile and larval fish, killifish (Fundulus heteroclitus), scup 
(Stenotomus versicolor), and winter flounder (Pseudopleuronectes 
americanus), and phytoplankton (the diatom lum tricor- 
nutum). In addition, studies on zooplankton metabolism, — 
rates, and growth were carried out on exposed organisms. In 
of fish: increasing mortality with increasing chlorine dose and 
er sensitivity to chloramines than free chlorine in the former, and a 


a minimal compared to the serious effects on 
zooplankton, particularly larval forms that spawn intermittentlf. The 
overall conclusion of our studies is that chlorine application at 

serious consideration should be given to applying dechlorination at 
all coastal cooling systems. 


30896 Effect of atmospheric stability 
dictions for a thermally looked stream. DeWalle, D.R. (Pennsylvania 


State Univ., University Park). Water Resour. Res.; 12: No. 2, 239- 
244(Apr 1976). 

A steady state one-dimensional energy equation was 
numerically to weter temperatures in a 5.45-km- 
long thermally loaded stream reach for 131 five- or six-hour periods. 
predicted) using Jobson’s Lake Hefner ev equation aver- 
aged -2.11°C and were well correlated (R? = 46 percent) with an 
index to atmospheric stability. Use of a modified form of 
Shulyakovskiy’s evaporation equation, which includes a term for 
evaporation by free convection, si tly reduced the average 
prediction error to 0.89°C and eliminated the effects of atmospheric 
stability (R? less than 1 percent). Correction of wind velocity data 
for the velocity of the air relative to the stream velocity also reduced 
prediction errors. 


pry 


.E. (Du 
, Aiken, S.C. (USA). Savannah Plant). [nd]. 
Contract E(07-2)-1;E(38-1)-0819. 67p. Dep. NTIS $4.50. 

Decapod crustaceans ( y crayfishes and freshwater 
shrimps) are quite numerous in the drainages of the southeastern 
United States and occupy an extremely important niche in aquatic 
systems. As predators they act as disturbance components on benthic 
freshwater communities and may serve an integral position in the 
early stages of detrital decomposition. They constitute an important 
vertebrate rs, including such as Micropterus 
salmoides and on centrarchids. Researchers at the 
Savannah iver t (SRP) employ these crustaceans in studies of 
the effects of thermal and heavy metal pollution on survival and 
behavior, as well as in investigations of the fates of heavy metals and 
radioactive pollution in freshwater environments. A common oo 
lem to these studies is the uncertainty of species determinations, and 
it is our intent to present an illustrated dichotomous key to the 
decapod crustaceans found in the aquatic habitats of the SRP. In 
charter elon, He y with reference to specific 

history, color patterns, etc. A 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 29425, 29974, 30817, 30818, 
30847, 30883, 31264 


30898 (BNL—50484, pp 1-11) Potential power-generating sta- 
tions on the Atlantic Continental Shelf. Mittl, R.L. (Public Service 
Electric and Gas Co., Newark, NJ). 1975. 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) (10 Nov 1975). 
In Effects of energy-related activities on the Atlantic Conti- 
She ward the installation of fl lan 
gress to’ of floating power plants, 
which represent a beneficial use of the continental shell, is ted. 
The demonstration of the feasibility of such facilities wi neers | 
technology, and the thorough mares by safety and environmen 
reviews, have been made possible by the efforts of engineers and 
scientists working toward supplying the nation’s growing energy 


12-30) Nature of potential oil industry 
Shelf. Bell, E.O. (Mobil Oil 


-related activities on 
ork, United States of 


Effects of energy-related activities on the Atlantic Conti- 
A brief overview of offshore oil industry activity from the 


has drilled some 20,000 offshore oil and 
xico and offshore California and 
‘ e the industry has the work force, the technical 
i spoliiinann it, and the organization to meet the future needs 
of the people and to protect the environment at the same time. 


of near-well permeability variation on well perfor- 
C.R.; Huyakorn, P.S. Canberra, A ; Austra- 
Publishing Service (1976). 132p. Australian Water 


improvement on the production capacity 


JUNE 30, 1977 
From 2. Thermal ecology symposium; Augusta, Georgi 
In Proceedings of thermal ; Il. 
30897 Rl decapod crustaceans (Palaemoni- 
dae, Cam Savannah River Plant, South Carolina. 
The relationship between th loading and parasitism was 
examined in 980 | squitofish, Gambusia affinis, taken from areas of 
—— 
from two power plants on Lake Michigan were studied. The system (IN 
for the —— of water temperatures and ambient conditions 
permitted the three-dimensional structure of the plumes to be deter- 
mined. The Zion Nuclear Power Station has two submerged dis- 
charge structures separated by only 94 m. Under conditions of flow 
from both structures, interaction between the two plumes resulted in 
30895 
needs. 
operations on the Atlantic 
Corp., New Orleans). 1975. 
From Conference on effects of me 
the Atlantic continental shelf; Upton, New Y' 
America (USA) (10 Nov 1975). 
first 
threshold level of chlorine and greater sensitivity to free chlorine in 
the latter. Phytoplankton responses indicate that chlorine effects on 
30900 Eff 
mance. Dudgeon, 
lian Government 
Resources Council. 
The purpose of 
permeability reduction 
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and drawdown of fully and partially penetrating wells which are 
screened in a confined aquifer and to present a method for determin- 
ing the average coefficient yf meer pe! in the affected zone and 
the radial extent of this zone. Numerical solutions of several transient 
and steady flow cases were obtained using the finite element = 
grams already documented by Huyakorn and Dudgeon (1973). 
transient solutions covered a range of time values which included 
early times at which the assumption that skin effect is a time- 
i t variable is invalid. results are presented in hi- 
cal form which enables a parametric study of dimensionless relation- 
ships to be conducted readily. Detailed tabulation of these results are 
also given in the appendices. 


REGULATIONS 


REFER ALSO TO CITATION(S) 29948, 29949, 29951, 29998, 
30868, 30887, 31227 


30901 Response of South Platte to effluent limitations. Hen- 
dricks, D.W.; Bluestein, M.H. (Colorado State Univ., Fort Collins). 
; — Eng. Div., Am. Soc. Civ. Eng.; 102: No. EE4, 745-768(Aug 
From 1975 annual convention and CExpo ‘75; Dener, CO, 
USA (3 Nov 1975). 
The South Platte river system is ical of many stream 
systems in the arid west. A computer simulation model was used to 
ject the water quality improvements resulting from implementa- 
tion of 1977, 1983, and 1985 effluent quality limitation requirements 
of PL 92-500 for all waste discharges in the basin. Implementation of 
PL 92-500 will result in continued good quality of waters in the 
mountains zone. The results of the simulation showed that sufficient 
 yplgeente of water quality in the plains zone will be achieved by 
1983 to permit fish propagation and recreation. However, improve- 
ment in water quality alone in the plains zone will result in few 
benefits at very high cost. Their achievement is essentially precluded 
by the modifications brought about by intense human uses of the 
stream and associated lands and by the limiting natural characteris- 
tics of the plains system. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 29725 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 28299, 28365, 28462, 29025, 
29594, 29950, 29990, 30019, 30021, 30901 


30902 (BNWL—2178) Population distribution in 90 mile radius 
of Hanford Mi Station and projections to year 2300 by 
compass sector and 10 mile radii. Yandon, K.E. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Dec 1976. Contract EY- 
76-C-06-1830. 32p. Dep. NTIS $4.00. 

Total population in the 90 mile radius area of the Hanford 
Meteorological Station was estimated to be 446,000 in 1970. By 1980 
the area population was expected to be about 468,000, an increase of 
more than 5 percent over 1970 levels. Between 1980 and the year 
2000 another 52,000 persons were expected to be residing within the 
study area, an increase of nearly 12 percent. The year 2000 total will 
be in the neighborhood of 520,000. Our high estimate for 2300 
indicates a study area population of 774,000 with the low estimate at 
593,209, the same as presented for the 2020 decade. 


30903 Energy and the environment cost-benefit analysis. Karam, 
R.A.; Morgan, K.Z. (eds.). Elmsford, NY; Pergamon Press, Inc. 
(1976). 699p. (CONF-750697—). 

benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 

Papers were presented covering the following topics: energy 
resources and pore nuclear fission reactors and the environ- 
ment; fossil fuel and the environment, with emphasis on coal; fusion 
power and the environment; cost benefit scales; experience of utili- 
ties in financing nuclear power plant; and ecosystem tolerance limits 
of power plant effluents. Each article was abstracted and indexed 
separately. (PCS) 

Survey of world energy resources. Hubbert, M.K. (Geo- 


30904 
logical Survey, Washington, DC). pp 3-38 of In Energy and the 
environment cost-benefit analysis. Karam, R.A. (ed.). Elmsford, NY; 
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benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 

See CONF-750697—. 

In consequence of the large supplies of available energy, the 
period since 1 has been one of an unprecedented exponential 
industrial growth. This also has been accompanied by a worldwide 
ecological disturbance, including that of the human population. It 
can easily be seen that such a period of growth must be ephemeral in 
character and, in fact, is now almost over. One of this 
transition from a state of exponential growth to a state of nongrowth 
is the present alarm over an energy crisis. Actually, the world’s 
— problems are by no means eable in terms of present 

iological and technological knowledge. real crisis contionting 
us is, therefore, not an energy crisis but a cultural crisis. During the 
last two centuries, we have evolved what amounts to an exponential- 
growth, with institutions based on the premise of an indefinite 
continuation of exponential growth. One of the principal conse- 
quences of the cessation of exponential growth will be an inevitable 
revision of some of the tenets of that culture. 


30905 Fusion power: likelihood and promise. Fraas, A.P. (Oak 
Ridge National Lab., TN). pp 39-58 of In Energy and the environ- 
ment cost-benefit analysis. R.A. (ed.). Elmsford, NY; Perga- 
mon —_ Inc. (1976). 


benefit is; ta, Georgi ‘un : 
See CONF-750697—. 


Controlled nuclear fusion as an “ultimate” er source in an 
economically attractive form is still uncertain. Its apparent attrac- 
tions are great, an inexhaustible source of fuel, almost no really long- 
lived radioactive products, and no ibility of an nuclear excursion 
or a meltdown afterheat. The difficulties are immense, both 
from the plasma physics and the engineering eg pt gee 
progress been made in the past 20 yr, and rospects are 
promising. The first portion of paper of 
typical fusion reactor concepts and points out the major A nage 
areas to give some insight into the magnitude of the di ities and 
the likelihood of their solution. The second portion of the paper 
indicates how fusion power plants can be employed to meet the total 
energy requirements of our economy. 


30906 Energy demand and cost/benefit analysis. Gibbons, J.H. 
(Univ. of Tennessee, Knoxville). pp 71-79 of In Energy and the 
environment cost-benefit analysis. } A R.A. (ed.). Elmsford, NY; 
Pergamon Press, Inc. (1976). 

benefit analysis; Atlanta, Georgia, USA (23 Jun 1975). 

See CONF-750697—. 

Cost/benefit analysis is a method of accounting that attempts 
to introduce all costs and benefits into the decision process. It 

significantly from traditional private market decisions since it 

attempts to include externalities and non-market factors such as total 
social welfare. When applied to alternative ways to relieve the 
current U.S. energy problem this kind of analysis inescapably points 
to reduction of aged ge (conservation) as more cost-effective 
than most supply gro alternatives. The main reason that reduced 
demand growth is so relatively attractive stems from the 
energy price shift that has suddenly made many alternatives to 
energy consumption economic, ially increased i of 
energy use. An additional important reason that conservation has 
such a favorable cost/benefit compared with building more supplies 
stems from the existence of large negative environmental externali- 
ties associated with energy supply. Thus, a barrel of oil saved is 
generally worth more than a barrel of oil earned. As a consequence 
an economically sensible response to higher energy price is lower 
energy demand. 
30907 Cost-benefit as weighed on genetic 
gonne National Lab., IL). pp 371-386 of In Energy and the environ- 
ment cost-benefit analysis. , aay R.A. (ed.). Elmsford, NY; Perga- 
mon Press, Inc. (1976). 


i A (23 Jun 1975). 


scales. Grahn, D. (Ar- 


The genetic cost that may be incurred by exposure to muta- 
genic ts in the coal and nuclear fuel cycles is assessed, using as a 
point of departure the presently estimated burden of spontaneously 
— genetic defects in human populations. Risk estimates are 

y derived from ten 
hazards can probably be evaluated relative to the known dose- 
response radiation exposure. Cost-benefit analyses 
for the coal and nuclear fuel cycles are discussed and translated into 

terms. Coal-associated risks are almost entirely somatic 

while nuclear risks are somatic and genetic in equal proportions. 
Dollar costs per man-rem are concluded to be in the $100 range. 
Pollution abatement costs for the nuclear cycle lie in the range of 
several hundreds to many thousands of dollars per man-rem reduc- 
to future generations involve primarily societal and ethical 


benefit 
‘ergamon Press, Inc. (1976). a 
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30908 Quantification and comparison of external costs of nuclear 
In Energy and the environment cost anal 
(ed.). | NY; Pergamon Press, Inc. (1976). 

From Proceedings of energy and the environment - cost 
benefit Atlanta. Georgi, (23 Jun 1975). 

Impacts of ucing electrical energy by fossil ( 
ized to the annual operation of one 1000-MWe nominal 

supporting cycle activities are Where possible, impacts 
are reduced to dollar costs in order to render dissimilar quantities 
comparable and, possibly, additive. 


cooling system 
D.P.; Salomon, S.N.; 
Nuclear egulatory Commission, - 
“1970 ‘im, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc 
From Proceedings of cone end the environment - cost 


Asscsement a incl socio-economic, im- 
pacts of alternative technologies or courses of action is made diffi- 
cult by the inability to adequately quantify the im Matrix 
methods offer a set of techniques which allows analyst to 

om apy the relative impacts of alternative technologies or actions. 
hee ang ap A to develop and adapt these techniques io be used 
in assessing the environmental impacts of alternative cooling sys- 
tems, and other alternative technological and siting options. 


30910 Decision analysis of energy alternatives: 

framework for decision-making. , S.M.; judd, B ; North, 

— (Stanford Research Inst., Menlo Park, CA). 549-571 of In 
(a) the environment cost Karam, R.A. 

(ed.). Elmsford, NY; Pergamon Press, Inc. nc, (1970) 

From Proceedings of ener; my A the en 
benefit analysis; Atlanta, Georgia, USA (23 Jun 1975), 
INF-750697—. 


BY presen 
makes specific public policy decisions the focus for the analysis. It 
provides a framework for relating the many technical factors and 
value judgments that influence those decisions. In addition, it yields 
insights as to sensitive issues on which further analysis or research 
would be socially profitable in the context of the decisions at hand. 
aan ———s decision-making based on the analytical framework, the 

Tan power generation from coal and nuclear fuels. 


30911 Landscaping and land use as related to + 
operations. presented at the seminar Australia; Aus- 
tralasian Institute of Mining and fer me (1976). 292p. (CONF- 


land use as relat- 


landscaping and 
ti Victoria, Australia (Mar 1976). 
for the reclamation of derelict mine lands in Austra. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 29298, 29939, 29999, 30107, 
30901, 30908 


30912 (BNWL—2027) Environmental impacts of nonfusion 
Rec Waa systems. Brouns, R.J. (Battelle Pacific Northwest Labs., Rich- 
Sep 1976. Contract EY-76-C-06-1830. 130p. 


"Date on the of power 
sources that may be competitive with future fusion reactor 
ts. Data are incl on nuclear power plants using ‘using HTOR, 
MBR, GCFR, LMFBR, and molten salt reactors; fossil fuel elec- 
tric power plants; geothermal power plants; solar energy power 
plants, including satellite-based solar systems; wind energy power 
plants; and power plants using hydrogen and other as 
energy sources. 


30913 (ERDA—116(Vol. a> Rens program plan: categorical 
biomedical and 


research. Volume 2. environmental re- 
search. (Mitre (USA)). Mar 1976. 


E(49-1)-3802. 219p. 
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ysis ts to identify the key environmental 
associated the devel t of energy technology 
alternatives and define the necessary health and environmental re- 
search activities has been performed by MITRE Corporation for 
ERDA's Division of Biomedical and Environmental Research. This 
volume contains a description of the generic research program, 

including information on the analytic methodology, research Mock, 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 28702, 28704 


30914 P—21311) Ozone unit plan and final environmental 
statement. (Forest Service, Russellville, Ark. (USA). Ozark-St. Fran- 
on N Forests). 1976. 135p. Dept. of Agriculture, Washington, 


action is to manage the 66,417 acre Ozone Unit 
of the aa rer Francis National Forest. The 10-year plan includes 
regenerating 5,560 acres, thinning and releasing 9,600 acres, increas- 
ing the diversity of wildlife habitat conditions, maintenance and 
improvement of existing developed recreation sites, administration of 
on-going gas and oil leasing activities, managing the range resource 
and the construction or reconstruction by th timber purchasers, con- 
tractors, permittees or ect of a miles of single lane, gravel roads. 
The planned activities may mak — the unit less suitable for 
wilderness or other natural tion. (128 
made by: DOI, EPA, state uals and 
groups. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 30893 


30915 aspects of reproductive strate- 
, W.K. (Kansas State Univ., Manhat- 


and 
gies in two Derickson, 
tan). Ecology; 57: No. 3, 445-458(Spr 1976). 


Two lizard the northern prairie lizard (Sceloporus 
undulatus eee oy AH rom Reno County, Kansas, and the northern 
loporus graciosus graciosus) from Washington 
related to the theory of r- and K-selection. The northern prairie 
lizard is short-lived, matures early, and has a high uctive 
effort (r-strategist) while the northern rush lizard is long-lived, 
has delayed maturity, and a low reproductive effort (K-strategist). 
One of the assumptions of the r- and K-selection theory is that 
competition for food is more intense for K-strategists than for r- 
strategists. Given this assumption, greater food availabilit for the 
irie lizard was hypothesized to result in i a higher level of a 
pids, (2) a higher rate of lipid utilization, (3) a lower percentage of 
energy available for metabolism, and (4) an expenditure of 
less energy per offspring than in the sagebrush lizard. Total li 
levels in the two species collected before and after hibernat: 
indicated that prairie lizards had significantly h lipid levels than 
sagebrush lizards oe collection pe . Sagebrush lizards 
a are better adapted physiologically to lower food levels 
an tm had lower rates of lipid utilization during starvation 
studies ~! they extracted more gy usable for lism from 
food than prairie lizards. Prairie lizards produced more 
spring clutch and therefore expended less energy per offspr- 
~ Prairie lizards produced as many as three clutches per season as 
to two clutches per season for sagebrush lizards. Higher 
precipitation levels (indicating greater insect biomass) occurred at 
the prairie lizard collection site and this species had a smaller 
indicating greater specialization in utilization of 
prey sites. 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 31216, 31217, 31223 
30816 

and of 


180-184) Daily ration, youn 
selection, Stuntz, W.E.; Magnuson, J 
of 1976. 
Thermal 


ecology symposium; Augusta, Georgia, 
USA Apr 1975), 


ings of thermal ecology II. 
tn Bros consequences of variations in daily ration were stud- 
ied in relation to temperature preference. Yearling bluegills held at 


BIOMEDICAL SCIENCES, BASIC STUDIES 
18 paper describes an analytical procedure for extending 
the traditional economic criteria for decision-making to include 
From 
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25°C were fed earthworms at daily rations of 0, 2, 4, and 6 percent 
of body weight. After 2 weeks they (about seven fish per ration) 
were monitored in a temperature-preference device for 5 days. 
Preferred temperature, but not spontaneous activity, decreased at 
lower rations; these were adaptations expected for energy conserva- 
tion. Thus bluegill would be expected to occur at their preferred 
temperature over long periods of time only if sufficient rations were 
available. 2 temperatures they grew on rations of 4 and 6 
percent of body weight but not of 0 and 2 percent. 


30917 (CONF-750425—, pp 185-190) Thermal preferenda and 
behavioral in three centrarchid fishes. Reynolds, 
W.W.; Casterlin, M.E. (Pennsylvania State Univ., Wilkes-Barre). 
1976. 


Thermal ecology symposium; Augusta, Georgia, 


From 2. 
USA (2 Apr 1975). 

In ings of thermal ecology II. 

By use of a new electronic device that permits a fish to 
control ambient temperature by its movements, it was found that the 
modal preferenda of three centrarchid species differed more between 
night and day than did mean occupied temperatures; this reflects 

vanced. 


30918 Seasonal variation in body composition of the meadow vole 
(Microtus pennsylvanicus. Iverson, S.L.; Turner, B.N. (Whiteshell 
Nuclear Research Establishment, Pinawa, Manitoba). 113-141 of 
In Prairie: a multiple view. Wali, M.K. (ed.). Forks, ND; 
University of North Dakota (1975). 

A population of Microtus pennsylvanicus in southeastern 
Manitoba, Canada, was sampled monthly for 15 months to study 
variations in body composition. When corrected for body length, 
both sexes had significantly greater lean dry body mass, protein, 
water and residue contents in the summer than in the winter. Males 
and females showed different patterns of fat content, with the males 
being fatter in the winter than in the summer, while the females 
contained more fat in the summer. When corrected for lean dry 
body mass, both sexes had less water in the winter than in the 
summer. The previously described fall and winter weight loss in this 
vole population is produced by losses of protein, residue, and associ- 
ated water, ag a change to a more dehydrated state in the winter. 
Changes in fat content play a minor role. Since most of the weight 
lost is water, it does not appear that the tissue lost is important in 
filling energy requirements, nor does it appear that large supplies of 
weights of the animals of various body components were 
cycling not only on an annual basis, but also on a longer cycle which 
may be correlated with population fluctuations. 


30919 Resistance of a northwestern crayfish, Pacifastacus lenius- 
culus (Dana), to elevated temperatures. Becker, C.D.; Genoway, 
R.G.; Merrill, J.A. (Battelle Pacific Northwest Labs., Richland, 
WA). Trans. Am. Fish. Soc.; 104: No. 2, 374-387(Apr 1975). 
Pacifastacus leniusculus from two populations in Washington 
State, the central Columbia River and a small tributary, were accli- 
mated at 5°C intervals and exposed to elevated temperatures in 48 
hour thermal bioassays. The — lethal ——— for both 
crayfish populations increased relatively slightly, about 28.5 to 
31.5°C, over the entire acclimation range. A rise of 1°C in test 
temperature often represented the difference between zero and total 
mortality when lethal limits were approached. The ultimate u 
lethal temperature was near 32 to 33°C. Statistically pm 
differences in thermal resistance patterns (slope and spacing of 
ae lines) occurred between the two cra populations at 
was ‘or urposes. Moulting indivi were par- 
ticularly s' tible to high temperature stress. Mature, captains 
female cra from the Columbia River during fall appeared less 
resistant, and egg-bearing females during winter more resistant, than 
other individuals. Larger crayfish from the Columbia River were 
slightly less resistant to elevated temperatures than smaller ones, and 
females were more resistant than males. The upper a 
triangle for P. leniusculus encompasses an area of 424°C? This 
freshwater decapod is more tolerant of elevated tem than 
Se but less tolerant than some introduced “warm- 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 30332, 30338, 30354, 30971, 
31036, 31037, 31060, 31116 


30920 Soybean trypsin inhibitor. and x-ray crys- 
tallographic study. Hw: D.L.; Foard, D.E.; Wei, C.H. (Univ. of 
mn Oak Ridge). J. Biol. Chem.; 252: No. 3, 1099-1101(10 Feb 


’ Five in and a-ch in inhibitors which have low 
molecular weights (ranging to 8600) and are present in 
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soybean seeds of the Tracy variety have been isolated and purified, 
and single crystals which give x-ray diffraction data beyond 3-A 
have from one of them. The trypsin inhibitor 
crystallizes in a monoclinic unit cell of symmetry P2:, and dimen- 
sions a = 25.919(7) A, b = 43.23(1) A, c = 19.905(5) A, and B = 
103.63(2)° The as ic unit contains 1 molecule of molecular 
-—— 6800. The crystal, which has been found to be unusually 
= le to x-radiation, has a solvent content of approximately 26% by 
volume. 


30921 (CONF-751027—, pp 456-461) Carbon-13 NMR study of 
8] angiotension-II. i R. ational Research 
Council of Canada, - -o Smith, I.C.P.; Komoroski, R.A.; Levy, 


G.C.; Paiva, A.C.M. 1975. 

From 2. international on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 

isotopes. 

The nuclear ic resonance and 
spinlattice relaxation times (T:) are reported for [Phe*,Tyr®]-angio- 
tensin-II in D2O at 67.9 MHz. Comparison between these data and 
those obtained for [Ile*]-angiotensin-II show that the mobilities of 
the aromatic rings in angiotensin-II are affected both by the positions 
the rings occupy in the sequence as well as by the nature of the ring 
substituents. Moving a phenylalanine residue from position 8 to 

lowever, when tyrosine occupies position 8, it does not exhibit the 
same degree of freedom as does phenylalanine at this position. 
30922 (CONF-751027—, pp 462-469) Vibrational spectra of cho- 
lorophylls a and b labeled 26Mg and “N. Lutz, M. (CEN de 
Saclay, Gif-sur-Yvette, France); Kleo, J.; Gilet, R.; Henry, M.; Plus, 
R.; Leicknam, J.P. 1975. 


tions of C=N stretching modes, which have maximum activity in 

tion of chlorophyll in which the magnesium atom is not at a center 
of symmetry. 


30923 (CONF-751027—, pp 536-542) Analysis of abused drugs 

by selected ion monitoring: quantitative comparison of electron 

and chemical ionization. Foltz, R.L.; Knowlton, D.A.; Lin, D.C.K.; 

Fentiman, A.F. Jr. (Battelle Columbus Labs., OH). 1975. 
international confi 


From 2. ini erence on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 


comparison was made of the relative sensitivities of elec- 


gas gave the largest single m/e ion current response i i 
of sample. However, if maximum sensitivity is desired it is important 
maximum interference 
and endogenous materials. 
30924 (CONF-751027—, pp 543-546) Programmable selected ion 
monitoring for of biological samples with a GC- 
MS-computer Watson, J.T.; Pelster, D.R.; Hubbard, W.C. 
(Vanderbilt Univ., Nashville). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 
Maximum sensitivity of a mass spectrometer used as a detec- 
tor for a gas chromatograph can be achieved by monitoring only the 
ion current at a single mass per charge. However, greater confidence 
in the analytical results can be achieved by monitoring at least 2 ions 
from a com; of interest. Since a biological sample may contain 
several different compounds of interest, it may be desirable to 
monitor as many as 8 to 12 different ions so that all components ma‘ 
be quantified. However, the greater the number of ions moni 
the poorer the signal to noise ratio available for monitoring any 
given ion current. A compromise between obtaining maximum sensi- 
tivity and confidence in analytical results can be achieved by moni- 
toring only 2 or 3 ions during any given time interval of the gas 
chromatogram when the corresponding compounds are expected to 


| | | erence on | | 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
stable isotopes. 

Chlorophyll molecules having their central natural magne- 
sium — by **Mg and their natural nitrogens by “N were 
obtained by biosynthesis and examined by infrared and resonance 
Raman ee These observations provide unequivocal as- 
signments of the molecular vibrational frequencies which involve the 
magnesium and nitrogen atoms. In particular, in both infrared and 
resonance Raman spectra, the absence of displacements in bands of 
than 1550 cm™! indicated the icant contribu- 
tron impact and chemical ionization when used | selected ion 
monitoring analysis of commonly abused drugs. For most of the 
drugs examined chemical ionization using ammonia as the reactant 


aa pp 561-568) Intramolecular distribu- 

tion of carbon isotopes in acids. von Unruh, G.E.; Hayes, J.M. 

From 2. international conference on stable isotopes; Oak 

pre 

In Proceedings of the second international conference on 
isotopes. 

It is well known that biochemical reactions fractionate the 


With the god! of eventually 
isotopic distribution pattern in acetate 


chains, we are working to dev: methods for ee tn 
distributions within fatty acids. there are no ly instru- 
mental sufficient precision to allow isotopic mea- 


p ion and 
inv us far, sui ve 
determination of the isc 


(CONF-751027—, 574-578) of certain 
deuterated .; Boczon, 


tetrahydrofuran-3,3,4,4-D, gave D,L-proline-3,3,4,4-D,. Perdeuterio- 
line was prepared by the same synthesis from perdeuterio-tetra- 
ydrofuran and also from butadiene-De despite an unfavorable iso- 
tope effect at one stage. 


30927 (CONF-751027—, pp Synthesis of 4 
trifluoroacetic acid catalyzed exchange with 


mic by 
deuterium oxide. L. (Univ. of Chicago); Blair, J.A.; Rosen- 


Palladino, 
berg, I.H.; Hachey, D.L.; Klein, P.D. 1975. 
rom ternational 


acid (PGA) was desterated by triffuoroace- 
yzed exchange with deuterium oxide. The juct, 
pteroylglutamic acid-3’,5’-*H2, was specifically deu in the 
aromatic of the i yl (PABA) moiety; the pro- 
and C® and in the glutamic acid residue were not 
exchanged. Baayen incorporation was measured by chemical 
mass spectrometry (CI-MS). Pteroylglutamates were 


percent *He species. procedure may be to label i ly 
various analogs of PGA with deuterium in the PABA portion of the 


Brook, Illinois, USA (20 Oct 1975). 
i second international conference on 
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these possibilities. The **C NMR of the oxidation product 
of Bor-12 was complex and not readily ameasble to detailed caalysin. 
spectrum of Oty itself, the oxidized product contained onl 
molecular t fragments, and this was confirmed by bee then 
gelfiltration. Bos-12 is thus an a-2,8/a-2,9 Pon «tg 


30929 (COO—3139-24) Protein nutrition and metabolism during 
SA) the -W. (Connecticut 
Storrs (U: of Animal Genetics). 1976. Contract 
“to Dep. NTIS $3.50. 
rom In jum on nuclear techniques in 
animal ‘ae and healt 


as related to the soil plant system; 
Vienna, Austria (Feb 1976). 

Cultures of intact early chick have been used as a 
model system in which to study the nutrition and metabolism of 
proteins during early embryonic development. Previous studies have 
shown that these embryos require nutrient proteins for growth + 
development. The protein requirement was found to be 
that at least two wie enn 
conalbumin or yo transferrin) and the other either ovalbumin or 

vitellin. Variations i in the or type of protein provided in 

medium altered the gro’ of embryo regions through a. 
changes of protein breakdown. This was 

ugh protein synthetic studies with isolated polyribosomes. More 
such variations in — nutrition have shown 

ect of protein synthesized y regions 

embryo. These compl ey ed responses to protein nutrition have been 
difficult to reconcile with our observation that proteins as such did 
within the yolk-sac membrane. Studies on the synthesis of serum 
pro‘eins y hy yolk-sac membrane have provided a possible expla- 
nation in that the relative synthesis of individual serum proteins was 
dramatically influenced by the protein composition of the culture 
proteins are indeed the mediators of the response of embryos to 
protein nutrition. 


30930 (COO—3326-53) Photochemistry and enzymology of pho- 

tosynthesis. Progress report, August 1, 1976—January 30, 1977. Kok, 

B.; Fowler, C.F.; R.J.; Hardt, H.H. (Martin Marietta Labs., 

Baltimore, Md. (USA)). Feb 1977. Contract EY-76-C-02-3326. 4ip. 
Dep. NTIS $4.00. 

Ss. reported on studies of photooxidation and photo- 

utation of HzO: in dark-adapted chloroplasts or after 


flash (oom flash-induced proton uptake and re in chro- 
matophores isolated from photosynthetic bacteria; the of 
base-induced fluorescence on the redox potential of chloroplasts in 
in whole algae. 

30931 


of unsaturated fatty esters in argentation 
chromatography. Chen, S.L.; Stein, R.A.; Mead, J.F. (Univ. of Cali- 
fornia, Chem. ’Phys. Lipids; "16: 161- 166(1976). 
chromatogra) graphy of unsaturated esters on silver 
ion-silica gel columns leads to formation of epoxides, if solvents 
containing peroxides are used. With small samples of radioactive 
esters the epoxide is formed 
analytical procedures will rev 


sion of the inv r. Data on behavior of epoxides of 

common fatty esters in TLC and GLC are presented. 

at from the cteno- 


Mnemiopsis and Beroe and the ——- jellyfish 
Acquorea are protein luciferin complexes (photoproteins) which 
upon the addition of Ca* ions. photoprotein mnemiopsin 

has an oxygen-independent quantum yield for photoinactivation of 
bioluminescence as high as 0.5, placing it among the most light- 
sensitive proteins known. We have measured the action spectrum for 
this photoinactivation at 107 narrow (3.4 nm) wavelength bands 
between 230 nm and 570 nm, covering a range of four decade units 
in the action. The action spectrum in the visible region is identical 
with the absorption spectrum of native —— implicating 
pal thr mg The uv action spectrum implies that absorption by 
aromatic amino acid residues also leads to extremely efficient pho- 
toinactivation. Although photoinactivation is a rapid first-order reac- 
tion, destruction of the luciferin is a slower, multiple-order process. 
Therefore, protein-bound luciferin is not the ultimate target of the 
photoinactivation. Absorption of light results in the dissociation of 
‘active oxygen” from the photoprotein. Therefore, the ctenophore 
is a pre-charged enzyme already containing bound 


30933 Intensity dependence of the fluorescence lifetime of in vivo 
chlorophyll excited by a picosecond light pulse. Campillo, A.J.; Koll- 


JUNE 30, 1977 BIOMEDICAL SCIENCES, BASIC STUDIES mz 
emerge from the GC. This procedure is illustrated with a computer 
(PDP-12A)-controlled dodecapole chromatograph-mass spec- 
trometer with analyses of poulagiealion and biogenic amines. 
stable isotopes of carbon, distributing them unevenly among their 
products. For amino acids and biosynthesized acetate, it has been 
shown that the isotopes are fractionated on an intramolecular basis, 
in °C relative to others. 
the extent to which the 
surements on the intact fatty Cc e; m must 
— in order to prepare CO, from each position of interest. 
inetic isotope effects during the chemical reactions and vapor 
molecule can then be determined by the diffrence after the overall 
13C content has been determined by combustion. 
30926 spe- 
cifically 
Leitch, 975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
stable isotopes. 

L-Proline-2,5,5,-Ds was prepared from L-(N-nitroso)-proline 
by base catalyzed exch»nge followed by denitrosation and resolution 
with dehydroabiethylaaine. A projected synthesis of proline-3,3,4,- 
Ds was the hitherto unobserved of succindia- 
Brook, Illinois, USA (20 

In Proceedings q 

cleaved by a base-catalyzed, oxidative hydrolysis to PABA, which 
was converted to the methyl ester, N-trifluoroacetate for analysis by Ctenophores are bioluminescent marine invertebrates closel 
gas chromatography-chemical ionization-mass spectrometry. Prod- 
ucts from the contained 1 and 90 
molecule. 
30928 (CONF-751027—, pp 728-733) Studies on meningococcal 
polysaccharides: characterization of the antigens from E. coli:Bos-12 
stable isotopes. 

An E. Coli strain (Bos-12) produces an << which cross- 
reacts with Group C meningococcal antibodies which is a oe 

: polymer of sialic acid. Comparison of natural abundance °C R 
spectra of the purified Bos-12 antigen with Group B and C meningo- 
coccal polysaccharides, established that Bos-12 was either (a) an 
equimolar mixture of a-2,8 and a-2,9 linked sialic acid homopo- uciferin and oxygen. 
lymers or (b) an a-2,8/a-2,9 heteropolymer. The fact that Bos-12 
exclude (a). Periodative oxidative cleavage was used to distinguish 
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man, V.H.; Shapiro, S.L. (Los Alamos Scientific Lab., NM). Science; 
193: No. 4249, 227-229(16 Jul 1976). 


New data on intensity-dependent lifetimes indicate that all 
previous in vivo fluorescence studies of chlorophyll by picosecond 
techniques must be reinterpreted. Anomalously short lifetimes result 
— -intensity effects due to exciton-exciton annihilation Loi 

easurements in Chlorella pyrenoidosa with 
Soushetansii excitation indicate a longer “true” lifetime of 6 
150 


Ribosome slowed by mutation to streptomycin resistance. 
Seen D.J.; Branscomb, E.W. (Univ. of California, Livermore). 
Nature (London); 262: No. 5569, 617-619(12 Aug 1976). 
The effect of mutation to streptomycin resistance on the 
—_ of polypeptide elongation in Escherichia coli was investigated. 
ranslation speed was determined by measuring the time required 
for the first newly synthesized B-galactosidase molecules to appear 
after induction of the lactose operon. The results showed that 
ribosome speed is not a fixed parameter inherent to the protein 
synthetic apparatus, but a variable determined by the kinetics of 
translation and ultimately by the structure of the ribosome. (HLW) 


30935 Presence of diadenosine 5’,5’’-P',P‘-tetraphosphate 
(A@A) in mammalian cells in levels widely with proliferative 
activity of the tissue: a possible positive pleiotypic activator. Rapa- 
port, E.; Zamecnik, P.C. (Hun m Memorial Hospital, Boston). 
Contract E(11-1)-2404. Proc. Natl. Acad. Sci. U.S.A.; 73: No. 11, 
3984-3988(Nov 1976). 
An accurate assay of diadenosine 5’,5’’-P’,P*-tetraphosphate 
[AG) pppp(s’)A], ain was shown to be formed in vitro in the 
amino acid activation dew 2 has been developed 
toma in vivo. Use of 
to specific activity follow y chromatographic 
yielded levels of varying from 5 to 0.05 p 
30 pmol/mg of protein to 0.15 pmol), depending on ry dowtl 
time of the cell line or the proliferative state of the cells. The lev 
of Ap.A in cells is inversely related to their doubling time, varying 
from 0.1 x 10~‘ of the cellular ATP levels in slowly growing cells to 
20 x 10~* of the ATP levels of cells with rapid doubling times. The 
steady-state levels of ATP of different cell although showing 
some fluctuations, are not related to the doubling time of the cells. 
Arrest of cellular proliferation by serum deprivation or amino acid 
starvation, which does not alter the cellular ATP levels more than 2- 
fold, does nevertheless cause a decrease of 30- to 50-fold in the ApsA 
levels. Inhibition o' pce synthesis by pactamycin or puromycin 
or inhibition of DNA synthesis by hydroxyurea leads to a more 
dramatic decrease of 50- to 100-fold in intracellular Ap,A levels. 
The metabolic lability of ApsA is also demonstrated by its rapid 
after ATP/ADP ratio. The possibility of 
nucleotide” that is at the 
onset of protein synthesis is active in positive growth regulation 
(positive pleiotypic is 


30936 Covalently linked chlorophyll a dimer: a biomimetic model 
of special pair chlorophyll. Wasiclewski, M.R.; Studier, M.H.; Katz, 
J.J. (Argonne National Lab., IL). Proc. Natl. "Acad. Sci. U.S.A.; 73: 
No. 12, 4282-4286(Dec 1976). 

The synthesis of a covalent dimer of c hyll a which 
possesses ies strikingly similar to those exhibited by P700 
ee 2 lorophyll in vivo is described. The covalent dimer is 
c by several spectroscopic techniques. Hydrogen bond- 
ing nucleophiles, such as —_. primary alcohols, primary 
thiols, are effective in genera’ a species from solutions of 104M 
covalent dimer in hydrophobic solvents which absorbs light near 700 
nm. Formation of this in vitro special pair is a rapid, spontaneous 
process at room temperature. The range of fi nt which 
promote this process suggests that amino acid residues may function 
in a similar fashion to form P700 in chlorophyll-protein complexes. 
The photochemical properties of this in vitro special pair mimic 
those of in vivo P700 species. The 697 nm absorption of the in vitro 
special pair undergoes photo-bleaching rapidly in the presence of 
iodine that results in the production of a cation radical which 
exhibits an electron spin resonance signal similar to that of oxidized 
P700 observed in Chlorella vulgaris. 


30937 Demonstration of a transitory tight binding of ATP and of 
committed P/sub i/ and ADP during ATP synthesis by 

Smith, D.J.; Boyer, P.D. (Univ. of California, Los Angeles). Con- 
tract E(04-3)-34. Proc. Natl Acad. Sci. U.S.A.; 73: No. 12, 4314- 


4318(Dec 1976). 
Rapid mixing, quenching, and filtration experiments with 
pas ay thylakoid membranes, with energization by acid-base 
tion, demonstrate that an ATP tightly bound to the isolated 
ATP synthesis. The experiments also show that most of the P/sub i/ 
and ADP bound at a catalytic site is committed to ATP formation 
without interchange with medium P/sub i/ or ADP. Other results 
give evidence that upon energization, the tightly bound ADP that is 
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detectable in isolated thylakoid membranes or coupling factor 

site model in which an energy- 
requiring conformational transition loosens ATP binding at one site 
and simultaneously promotes P/sub i/ and ADP binding at the other 
site in a manner favoring ATP formation. 


30938 Endonuclease II, apurinic acid endonuclease, and exonu- 
clease III. Kirtikar, D.M.; Cathcart, G.R.; Goldthwait, D.A. (Case 
Western Reserve Univ., Cleveland). Contract E(11-1)-2725. Proc. 
Natl. Acad. Sci. U.S.A.; 73: No. 12, 4324-4328(Dec 1976). 

An endonuclease of Escherichia coli active on a DNA treated 
with methylmethane sulfonate has been separated from an endonu- 
clease active on depurinated sites. The former enzyme is designated 
here as endonuclease II, while the latter enzyme is designated as 
— acid endonuclease. Endonuclease II is also active on DNA 

with 7-bromomethy]-12- 
po y-irradiation. A third fraction which 
contains activities for both Paavo vere and alkylated sites needs 
further study. Endonuclease II, molecular ae 33,000, has been 
purified 12,300-fold and does not have exonuclease III activity. 
Apurinic acid endonuclease, molecular weight 31,500, has been 
— 11,000-fold and does not have exonuclease III activity. 
onuclease III, molecular weight 26,000, has been — 2300- 
fold and does not have endonucleolytic activity at depurinated 
reduced sites or at alkylated sites in DNA. Therefore, these are three 
separate proteins. Exonuclease III can produce, presumably by its 
exonucleolytic activity, double-strand breaks in heavily alkylated 
DNA under conditions where it does not make single-strand endonu- 
cleolytic breaks at either depurinated-reduced or alkylated sites. 


30939 DNA unwinding component of the nonhistone chromatin 
Thomas, T.L.; Patel, G.L. (Univ. Pes Athens). 
wane Proc. Natl. Acad. Sci. U.S.A.; 'T3: 12, 4364- 


chromatin proteins from rat liver, 
affinity for DNA, has been frac- 


tionated by singl A-agarose affinity 
The protein fraction that bound to DNA-agarose in 0.19 acl. 


ultraviolet light at 
260 nm. observed hyperchromiciy doesnot result from any 
nuclease activity in the protein fraction, because addition of M 
results in partial hypoc’ a 


Exciton annihilation in the two photosystems in chloro- 
a 100°K. Geacintov, N.E.; Breton, J. (Centre d'Etudes Nu- 
cleaires de Saclay, Gif-sur-Yvette, France). Biophys. J.; 17: No. 1, 1- 


15(Jan 1977). 

The fluorescence yield (F) of spinach at 100°K 
measured at 735 nm (photosystem I fluorescence, F 35) and at 685 
nm (photosystem II fluorescence, F 685) has been determined with 
a sin, Pp uences 0} 

pulse (or low-power continuous 


the 

band is quenched by a factor of 45 as the 
intensity is increased from 10" to 107* photons/cm? per pulse train 

and the 685-nm fluorescence is quenched by a factor of 10. In the 

MP mode, the quenching ‘actors are 25 and 7, resectively, in the 

measurements 


same intensity range. Fluorescence quantum 
with different pulse sequences indicate that relatively 


to another within the pulse train. The excitonic 

proceses porible in the photosynthetic uns are diacused in det 
erences in the quenching factors between the MP and PPT 

modes of excitation are attributed to he yey annihilation, 
ible when picosecond pulses are utilized, but minimized in the 
mode of excitation. The long-lived quenchers are identified as 
triplets and/or bulk chlorophyll ions formed by -singlet anni- 
hilation. The preferential quenching in photosystem is attributed to 


bleaching, and 

to be negligible. 

30941 Role of apolipoprotein A-I in the structure of human serum 
reconstitution studies. 


high Ritter, M.C.; Scanu, 
A.M. (Univ. of Chicago). Contract E(11-1)-69. J. Biol. Chem.; 252: 


hicag: 
No. 4, 1208-1216(25 Feb 1977). 
For a better definition of the role of human serum apolipopro- 
lipoprotein structure, a systematic 


tein A-I (apo A-I) in high density 


A subclass of nonhistone 
previously shown to exhibit high 

Componen approaimately ZU,UUU Gaitons and 

binding to denatured DNA. This nonhistone protein fraction specific 

for single strands binds to DNA in a non-species-specific manner, 
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=> 


support the esetial role of apo At in the 
structure of human 


forms from placenta. eT ae S.; Penhoet, E.E.; Linn, S. (Univ. of 
me Berkeley). J. Biol. Chem.; 252: No. 4, 1235-1242(25 Feb 
Six distinct forms of endonuclease 
active on apurinic sites in DNA 
away from DNA poh ang DNA N-glycosidases, and other 
DNases of human placenta. The forms seem to be ——— 
proteins of 27,000 40 31,000 daltons, and although catalyt 
similar, they can be distinguished from one another on the of 
substrates indicates that the enzyme forms probably act at an appre- 
lacking a (purine or DNA; such sites 
DNA N-glycosidases, and, = x-rays and OsQ,. The 
is made so as to form a deoxyribose 5 tad 0 


30943 Novel enzymic for the metabolism of oxalace- 

tate, phosphoenolpyruvate, and p citronellolis. 

O’Brien, R.W. (Univ. of at Chuang, D.T.; Taylor, B.L.; 

Utter, M.F. J. Biol. Chem.; 252: No. 4, 1257-1263(25 Feb 1977). 
The metabolic ——— for the interconversion of oxalace- 

tate, phosphoenolpyruvate, in citronello- 

regulatory mechanisms to permit a proper flow o' 


decarbox 


A 
the hypothesis of an intricate regulatory system. 


30944 
(Univ. of Wisconsin, Madison); 2 
N. J. Biol. Chem.; 252: o 4, 1421- 1424(25 Feb 1977). 
The luction of Ds in vivo in 
been demonstrated from 


vitamin t rats has been either 25- 
po een Ds or 1,25-dihydroxyvitamin Ds. The stereochemi- 

cal configuration of the hydroxyl on the 24 position of 1,24,25- 

R. Nephrectomy failed to eliminate the conversion of 1,25-dihydrox- 
yvitamin Ds to the 1,24,25-trihydroxyvitamin Ds, establishing that 
the 24-hydroxylase can be demonstrated in at least one organ in 
addition to kidney in contrast to the 1-hydroxylase. 1,24,25-trihy- 
droxyvitamin Ds can also be produced in vivo from la-hydroxyvita- 
min Ds or from 24-hydroxyvitamin Ds, analogs of vitamin Ds which 
are not naturally occurring. Using chick kidney mitochondrial 


1,24,25-trihydroxyvitamin Ds, x h~ this hydroxylase is unable to 
on the 24-hydroxyvitamin Ds. These results demonstrate that 
renal vitamin D hydroxylases require that a ar be on 
carbon of the vitamin D molecule bef be 1- 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 30984, 30985, 30986, 31007 
30945 3-18) Possible roles of deuterium in 


the initiation and and other biochemical mecha- 
and TR. (Univ. of Ene.) 1975. 


From 2. international on stable isotopes; Oak 
inate’ In Proceedings of the second international conference on 


isotopes. 

The differences in physical and stereochemical properties 
between protons and deuterons, when chemically bonded to carbon, 
oxygen, nitrogen and sulphur, have been considered as possible 
critical factors in the initiation and propagation of mecha- 
nisms. For example, the origin of the error proteins in Orgel’s theory 
may be explained naturally, without recourse to defective enzymes. 
The principle that, on chemical considerations, an organism will 
retain some of the deuterium present in 

stuffs is outlined and examined in the experimen- 
tal evidence, and the possible contribution of deuterium enrichment 


including genetic effects, the loss of with 
time, oncogenesis and other areas where this theory has impact have 
been assessed. Parallels are drawn between the deleterious effects of 
to organisms oO bioc pro- 
cesses. Some experimental results are discussed and future experi- 
ments outlined. 


30946 pp 32-40) Use of 
with stable for studies on rate-limiting step in microsomal 
Bjorkhem, I. Hospital, Sweden). 1975. 

ternational conf on stable isotopes; Oak 


Brook, ‘lino, USA (20 Oct 1975). 
In Proceedings of the second international conference on 


isotopes. 

To characterize the mechanism of some hepatic microsomal 
hydroxylations, a number of steroids and fatty acids have been 

y labeled with deuterium in the position which is hydroxy- 

lated in the reaction. The following substrates have been used: [7a- 
2H] cholesterol, [68-*H2] testosterone, | cholestane- 
3a,7a,12a-triol, 56-[24-?He Ta-| 
oic acid, [9-? Hs) decanoic acid and [11-2 ] lauric acid. The 
isotope effect in the hydroxylation of these specifically beled 
substrates by rat liver microsomes has been determined. In some 
labeled molecules. The intramolecularly labeled compound was 
mixed with the co **C-labeled compound and the iso- 
tope effect was analyzed by rmination of the ratio between *H 
and '*C in the product. Marked isotope effects were observed in the 
hydroxylation of some of the substrates. It is concluded that clea- 
vage of the C-H bond might be rate limiting in some microsomal 
hydroxylations. 


30947 (CONF-751027—, pp 129-137) Application of ion count- 
ing selected ion in 
Finn, C.; Schwandt, H.J.; Sadee, W. (Univ. California, San 
Francisco). 1975. 

conference on stable isotopes; Oak 


From 2. international 
In Proceedings of the second international conference on 
tography 


stable isotopes. 
A computer controlled ion counting mass fragmen 
system has been developed which provides for greater sensitivity 
p equipped with a wide range accelerating 
(AVA) with 3 msec settling time (50% mass range). 
i tional electrometer mea- 


abundant component. This system has 

number of compounds, i.e., 5-Fluorouracil (5- 

lites, at very low levels. Appropriate standards labeled with stable 
isotopes have been synthesized for the quantitation of these sub- 
stances. 


30948 (CONF-751027—, pp Pharmacological studies 
using chemical ionization and aos 
mass . Jardine, I. (Johns Hopkins Univ., 
Baltimore); Kan, M.N.N.; Fenselau, Cs Brundrett, R.; Colvin, M.; 

Wood, G.; Lau, P.Y.; Chariton, R. 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 


NIN bis(2,2-de-2-chloroethy I)amine has been synthesized as a 
pores r for a variety of labeled alkylating pe mg including 
»N: 2-chloroethyl)phosphorodiamidic acid, an active me- 


JUNE. 30, 1977 
investigation was carried out on factors influencing ME vitro 
association of this apoprotein with lipids obtained from the pocest 
high density lipoprotein (HDL); these lipids include + ipids, 
free cholesterol, cholesteryl esters, and triglycerides. results 
indicate that in vitro complexation of apo A-I with lipids is under 
kinetic control; apo A-I can ~~ a lipid protein complex with 
properties similar to those of the parent lipoprotein; the process 
requires well defined experimental conditions and, most importantly, 
the pour in solution of monomers and dimers of apo A-I; the 
number of - A-I molecules a into R-HDL determines 
aging processes iS examined. since many atyp' 
conditions are commonly attributed to error reactions, due to mal- 
functions in a biological pathway, the origins of such situations are 
considered. are often Thus 
- pathways and to prevent futile cycling. Oxalacetate 
ylase, P-enolpyruvate synthase, P-enolpyruvate carboxy- 
lase, and pyruvate kinase are constitutive enzymes in this organism. 
Pyruvate carboxylase is inducible and has its highest activity in cells 
grown on glucose or lactate, moderate activity in cells grown on 
acetate, citrate, or pene. and virtually no activity in aspartate- 
grown cells. P-enolpyruvate carboxykinase was not detected. The 
ayo of these five enzymes in a single cell has not been previous- 
y reported. In Scheme 1, three futile cycles are possible: the 
simultaneous operation of Reactions I and VI; of Reactions II and V; 
tory properties of 
surements are eliminated, and the background in typical GC-MS 
conditions is 10 to 100 ions/second; thus a dynamic range of greater 
arations it has been demons that the 24-hydroxylase is able to 
utilize 1,25-dihydroxyvitamin Ds as a substrate whereas it is unable 
to utilize la-hydroxyvitamin Ds. In addition, the chick kidney 1- 
hydroxylase is known to convert 24,25-dihydroxyvitamin Ds to the 
act 
the 
25 
24- 
hydroxylated. 
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tabolite of cyclophosphamide. The two labeled compounds named 
have been used to study mechanisms of alkylation, itting the 
distinction to be made between S/sub N/1 an S/sub N/2 processes 
by a procedure which is applicable to all alkylating agents which 
contain the nitrogen mustard moiety. These two labeled compounds 
and also d4-cyclophosphamide, have been used as internal standards 
for assaying their unlabeled chemoth: utic analogs in blood and 
urine. Assays by chemical ionization field desorption have been 
compared using similar samples. 


30949 (CONF-751027—, pp 149-153) Pharmacokinetics and me- 
tabolism of clonidine in man studied by stable isotope techniques. 
Draffan, G.H. (Inveresk Research International, Edinburgh); Bell- 
ward, G.D.; Clare, R.A.; Dargie, H.J.; Dollery, C.T.; Murray, S.; 
Reid, J.L.; Wing, L.; Davies, D.S. 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, —— USA (20 Oct 1975). 

In Proceedings of the second international conference on 

stable isotopes. 


Using stable isotope dilution with clonidine-?H, and GC-MS, 
a plasma assay enabling measurement at 0.25 ng/ml has been devel- 
oped and pean Bey in pharmacokinetic studies. In 5 subjects after a 0.3 
oral dose the mean plasma concentration at 90 minutes was 
dg 0.52 ng/ml (SD) and in a second group, 1.36 +- 0.40 ng/ml. 
was a close relationship between plasma concentration, 
ine of sedation, and reduction in salivary flow. After intravenous 
administration, the post distribution plasma half-life ed from 6.9 
to 9.4 h and the apparent volume of distribution from 1.3 to 3.2 1/kg. 
Following administration of clonidine-?H,, the metabolite, p-hydrox- 
yclonidine has been identified in human urine by reverse isotope 
dilution and accounted for <10% of the dose. The absence of an 
isotope effect was indicated when, on co-administration of clonidine 
and Pionidine*H, (0.15 mg ae each form orally), similar urinary 
excretion rates of the metabolised forms were determined and elimi- 
nation half-lives were 11.3 and 11.5 h, respectively. A total of 55% 
of the dose was recovered unchanged in urine to 96 h. The apparent 
equivalence of the 2 forms opens the possibility of bioavailability 
comparison by route or formulation in a single subject. 


30950 (CONF-751027—, pp 186-197) Stable isotope methods for 
pharmacokinetic studies in man. Dutcher, J.S.; S , J.M.; Lee, 
W.K.; Atkinson, A.J. Jr. (Northwestern Univ., 1975. 

From 2. international conference on stable isotopes; 
Brook, _— USA (20 Oct 1975). 

In Proceedings of the second international conference on 

stable isotopes. 

Pharmaco! 


kinetic studies of drug biotransformation and bioa- 
vailability are formally similar in that they require deconvolution of 
two separate sets of data. In biotransformation studies, both the drug 
and its metabolic product must be administered; to assess absolute 
bioavailability, the drug must be given both orally and intravenous- 
ly. The feasibility of this approach has been demonstrated in a study 
of the bioavailability of a potential new cardiac antiarrhythmic drug, 
N-acetylprocainamide (NAPA). Three normal subjects were inject- 
ed gee with 250 mg of NAPA-'°C at the same time that a 
compounds were mass to Y, 
with chemical ionization and NAPA-ds as the internal 
Results were analyzed by deconvoluting the plasma curves resulting 
from the simultaneous oral and intravenous —a of this 
drug and by comparing the amount of unc ed NAPA and 
NAPA-}°C excreted in the urine for 24 hours ards. It was 
found that approximately 85% of the oral NAPA dose was absorbed 
and that in two subjects an initial rapid phase of absorption was 
followed by absorption at a slower rate that effectively prolonged 
the apparent elimination-phase half-life. 


30951 (CONF-751027—, pp 351-357) Mass-fragmentographic 
——— of 25-hydroxy- on” Ds deuterium labeled inter- 


nal standard. Bjorkhem, I.; (Huddinge Hospital, 


international conference on stable isotopes; Oak 
Brook, ‘ino USA (20 Oct 1975). 
a gpa of the second international conference on 


le iso 
23-26 Hydroxy-vitamin Ds; has been synthesized ac- 
to the following route: 5-en-25- 
yields yields [26- 
,7-diene-38,25-diol yields 25-[26-?Hs] 
min Ds. A fixed amount of 25-[26-?Hs] ogee Bg Ds, usually 
250 ng, is added to a fixed amount of serum, usually 2.5 ml, and the 
mixture is extracted with a chloroform-methanol mixture. The ex- 
tract is chromatographed on a Sephadex LH-20 column together 
with a trace amount of 25-[26-*H] hydroxy-vitamin Ds. The chroma- 
tographic fraction mr ae to 25-hydroxy-vitamin Ds is col- 
lected and the amount of unlabeled 25-hydroxy-vitamin Ds is deter- 
mined from the ratio between the mass fragmentographic recording 
4 ao 131 (base peak of unlabeled 25-hydroxy-vitamin = and m/e 
34 (base peak of 25-[26-7Hs] hydroxy-vitamin Ds). The relative 
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standard deviation of the method was about 5%. The mean value for 
25-hydroxy-vitamin Ds; obtained from 23 different serum 

from healthy Swedish men and women was 27 ng/ml 
standard deviation of 10 ng/ml. 


30952 (CONF-751027—, pp 358-366) Synthesis of S 
pregnanolone and 


studies in pregant women. Baillie, T.A Hospital 
a Herz, J.E.; Anderson, R.A.; Sjovall, J. 1975. 


rom 2. international conference on stable isotopes; Oak 
Brook, USA Oct 1975). 
In Proceedings of the second international conference on 
stable isotopes. 


A series of specifically deuterated isomers of pregnanolone 
sulphate and pregnanediol mono- and disulphate have been synthe- 
sized for use in a study of the formation and metabolism of Ca- 
steroid sulphates in the plasma of pregnant women. Hecogenin, the 
starting material for the synthesis, was equilibrated with NaO?H- 
2H2O and the resulting 11,11-*H2 derivative converted directly to its 
tosylhydrazone. Reduction with sodium borohydride and 
tion of the sapogenin side-chain gave 3B-hydroxy-5a-{11,1 -*He] 
pregn-16-en-20-one (isotopic purity 91.6%). Further deuterium 
atoms were introduced in the 3a and 3a,208 positions by reductions 
with sodium borodeuteride and lithium aluminum deuteride, respec- 
tively. These reactions led to 38-hydroxy-5a-[3a,11,11- Ht) preg- 
nan-20-one (isotopic purity 87. ~ and 11,208-?H,] preg- 
nane-38,20a-diol (iso! purity 83 9%). S teroids possessing the less 
readily accessible 3a-hydroxy-Sa-[38-*H] configuration were ob- 
of by of the 38 isomers. 

gnanolone sulphates pregnanedio phates were prepared 
directly from the free st. while the pregnanediol 3-monosul- 
phates were synthesized from the appropriate pregnanediol 20-mon- 
oacetate derivatives. 


30953 (CONF-751027—, pp = Studies on the metabolism 
and turnover of steroid in pregnant women. Baillie, T.A. 
(Hammersmith Hospital, London); Sjovall, K.; Sjovall, J. 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 

isotopes. 

As part of an investigation into the role of neutral steroid 
sulphates in human pregnancy, a study of the metabolism in healthy 
a = women of the following compounds has been carried out: 

8-hydroxy-Sa-pregnan-20-one sulphate, 20a-diol 
m phate, 20a-diol phate 
== -20-one sulphate. Specifically deuterium-labeled 
of these conjugates were employed as tracers while 
analysis was carried out by computerized gas chromato- 
prom ale spectrometry. Following intravenous injection of the 
led com; — samples were taken at intervals over the 
following 15 to 24 h period and the deuterium content of a number 
te group, pregnanolone 
wi to w i isulp was 
formed irreversibly from hate and longer turnover 
time than its precursor. 
30954 pp 427-444) Application of label- 
ing to topics in molecular hematology. Lapidot, A.; Irving, C.S. 
(Weizmann Inst. of Science, Rehovot, Israel). 1975. 
From 2. international conference on stable isotopes; Oak 


Brook, USA Oct 1975). 
In Proceedings of the second international conference on 


stable isotopes. 

The amount of information which can be obtained from many 
types of spectrometric analysis of compounds of hematological inter- 
est can be greatly enhanced when measurements are made on a series 
of erythroleskemic labeled compounds. A murine Friend virus-induced 

cell (FLO) culture was found to be a i 


was found — for the IE larger quantities 
of <90 it enric ro’ yrin-IX- and 
N.A comparison ofthe and *C NMR 
xy-[Gly-'*N]-hemoglobin, perp ly- 


pha/] demonstrated 1 

sequence, whereas a-carbon 
(2) variations in is be oe solvation of the N-H 
could. These studies indicated that in hemoglobin the glycyl N-H 

peptide C=0 groups. In denatured globin, the majority 

residues are rapidly exchanging between these two states. 


30955 CONF-751027—, 470-484 Biosynthetic and biophys- 
ical free C nuclear magnetic 
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resonance. London, R.E. (Los Alamos Scientific Lab., NM); Koll- 
man, V.H.;-Matwiyoff, N.A.; Mueller, D.D. 1975. 

From 2. international 


conference on stable isotopes; Oak 

In Proceedings of the second international conference on 
stable isotopes. 


Carbon-13 enriched molecules exhibit multiplets due to “*C— 
13C scalar coupling. Although generally viewed as a complicating 
factor, these multiplets can be used in a variety of ways to obtain 
different types of information. Biosynthetic applications are based on 
the fact that the relative multiplet intensities are related quantitative- 
ly to the percent enrichment of the carbons. Thus, ™*C enrichment 
during the course of a biosynthetic experiment can be monitored 
an analysis of the **C—**C multiplet intensities. In addition, mi 

of scalar coupled carbons. Biophysical measurements are 
based on the dipolar coupling 
cant contribution to the of carbons. This 


technique can be for studying internal rota 

coupling. Biosynthetic studies of the hotosynthetic fixation of 
marine red 


side [galactosyl glycerol] by species of the 
conducted. 


spectrometric measuremen 

the yl glycerol consists of a pool of unlabeled material and a 

as time progresses. Spin lattice relaxation 

conate were made. 

30956 (CONF-751027—, pp 495-507) Carbon-13 NMR studies 

of membranes enriched with carbon-13. Matwiyoff, N.A.; London, 

R.E.; Kollman, V.H. (Los Alamos Scientific, ., NM). 
From 2. international conf 


gradien increased mobility 
and toward the choline methyls. The temperature depen- 
the relaxation times gives activation energies of approxi- 


: HE 


parison 


membrane system A dynamical model 
unsaturated bonds which determines the relaxation of the 


with chain position inferred. In addition, an estimate 
mole can be obtained for AE for carbons near the end of fatty acid 


30957 (CONF-751027—, pp 511-517) New method for the deter- 
mination of **N and * 3C for excretion balance studies of foreign 


From 2. i conf 
Brook, USA (2 Oct 1973). 
In Proceedings of the second international conference on 
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1 using 


(CONF-751027—, pp of methadone 
in biological fluids deuterium 


internal standards. 

Hachey, D.L.; Mattson, D.H.; Kreck MJ. 1975 1975. 
From 2. international conference on stable isotopes; Oak 
ene In Proceedings of the second international conference on 


Deuterium labeled methadone which contained five 7H atoms 
in one aromatic ring was synthesized for use as an internal standard 
for quantitation of methadone in biological fluids. The method can 
measure plasma and urine levels of methadone down to 5 ng/ml. 
Plasma methadone levels were measured in several patients under, 
ing methadone maintenance therapy. Plasma levels generally fall 
po Bem 100 and 400 ng/ml at an oral dose of 1 mg/kg. The half-life 
of methadone is estimated at 28.8 +- 4.8 hours and the volume of 
distribution is 312 liters. 


30959 (CONF-751027—, pp 711-715) Identification and 
tation of bile acids using stable isotope labels. Bose, A.K.; 

B.N.; Fujiwara, H. (Stevens Inst. of Tech., Hoboken, "ND). ae 
From 2. international conference on stable isotopes; Oak 

stable i 
A convenient mass 


identification of normal as well as unus 
samples without extensive 


second international conference on 


ique is described for the 
A. 
prior purification. A rapid, quantitative 
ysis has been devel for any bile acid for which a pure 
Mubivle pe (without isotope ) is available as an internal 

M ion detection technique using chemical ionization mass 
gules dieu rapid measurements with very small samples. 


30960 apn ae pp 716-724) Oxygen isotope ratios of 
organic matter: analyses of natural compositions. Ferhi, A.M. (Univ., 
Paris); Letolle, R.R.; Lerman, J.C. 1975. 
From 2. international conference on stable isotopes; Oak 
1975). 
In Proceedings of the second international conference on 


and Friedman have recently developed a tech- 

of organic matter quantitatively pyrolyzing it 

reducing the CO produced to COs This This technique might be useful 
for analyses of consequently may 
lems. We pon ee plage analytical procedures of Hardcastle and 
Friedman, anal the two different sugar ~ as 
reference and found good interlaboratory agreemen’ t [wi 
+- 0.2) oo]. However, we found a discrepancy ome 5 3 Yoo 

paper sample. We tested the method for isotope exchange between 


and found two effects ‘a? a tem of 1250°C): 
)temperature ° 5 for CO, with delta 


dependent, 
at +32 oo, and (b) °/o9/100°C for CO2 with delta*O at 
+6 foo; and (2) amount dependent, approximately +0.3 °/oo/mg for 
amounts of sample varying in the borhood of 5 1 SS ae Sy ee 
this technique of analysis to fossil peat a biochemical 
variation of delta '*O with temperature was ee estimat- 
ed (approximately -1.7 °oo/°C), while from analyses of modern 


30961 Sor SEE on differential solu- 


and sulfate. 
Reuveny, Z.; Filner, P. (Michigan 
Biochem.; 75: No. 2, 410-428(Oct 1976). 
A new assay for ATP sulfurylase (ATP:sulfate aden ra 
ferase, EC 2.7.7.4) has been devised, the key feature of which is 
itation of the unreacted substrate as in in 
water (5:1), leaving the 5'-phosphosulfate 
(APS) | in solution with an 80 This separation proce- 
dure, coupled with the use of fesiso.F a makes it possible to assay 
o——- le amounts of [**SJAPS and thereby deter- 
fe initial —— of the forward reaction catalyzed 
from cells synthesized 


sis of [**SJAPS according to this assay. The assay is suitable for use 
of [= SIAPS organism, provided that the product APS 


suitable as a 
conductivity 
taken at various times 
after the initial exposure to ‘*COs and the galactosyl glycerol was 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 
stable isotopes. 
Carbon-13 FT NMR has been used to study the lipid struc- 
ture and dynamics of fractionated Candida Utilis cell membranes. 
Measurements of the spin lattice relaxation times indicate the exis- 
| Gal | WHI Ch have repo foe O 
unsaturated carbons is also proposed. Measurements of chemical 
shifts with temperature also exhibit a correlation of AE, the energy 
difference between gauche and anti-conformations for yy carbons, 
ute substantially to AE since a value of approximately 0.5 kcal/mole 
can be ascribed to intramolecular interactions. These results contrast 
in important details with those obtained for carbon-13 enriched 
membranes of Chinese Hamster Ovary cells and of the blue-green 
alga, Anacystus Nidulans. 
Perczel, Strolin, Larue, Assandri, A. 1975. 
stable isotopes. 
We have developed a new method for the detection of stable 
isotopes by a gas chromatographic procedure. The sample to be 
analyzed is transformed into a suitable gas and then injected into a 
gas chromatograph, using as a carrier the same gas with natural 
isotope abundance. A gives a proportion to the 
difference between the thermal conductivity of the sample and of the but they did not synthesize 3'-phosphoadenosine 5'- 
carrier gas, and therefore measures directly the isotope excess in the [S}phosphosulfate (PAPS) under the assay conditions adopted, so 
sample. Hence, no measurement of the natural abundance is re- that the **S remaining in solution after ethanol precipitation of 
—_ This method is now applied to the detection of **N and “C [**S]SO,*" is a valid assay of the ATP sulfurylase reaction in these 
or pharmacological research. Nitrogen gas is readily obtained by extracts. This assay is simple, rapid, and suitable for assaying multi- 
combustion of the '*N labeled biological samples. The excretion le samples. Extracts of four additional species of plants were 
balance study of a pyridazine derivative belonging to a class of 
agents having hypotensive properties is ~~ ee using this 
method, and compared to a parallel study using ™*C radioactive 
labeling. For the detection of **C, the CO: obtained by combustion 
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30962 (LA-tr—77-4) Heterochromatin in mosses. Part I. Heitz, 
E. Translated from Jahrb. Wiss. Bot.; 69: 762-819(1928). 70p. Dep. 
NTIS $4.50. 

A detailed Sue is given of the behavior of chromo- 
somes during mitosis in liverworts and mosses. Most of the studies 
were conducted on the liverworts, Pellia epiphylla and P. neesiana. 
Heteropycnosis of the sex chromosomes is described for the pn 
and diploid — of the life cycle. Illustrations and 
presented of chromosomes in various stages of mitosis. (HLW) 


30963 (ORNL-tr—4328) Morphological study of shoot forming 
process in the rice callus, Nakano, H.; Maeda, E. ig ete! H. 
Kubota from Nippon Sakumotsu Gakkai Kiji; 43: No. 2, 151. 
160(1974). 17p. Dep. ep. NTIS $3.50. ini 
e various external morphological changes taking 

shoot formation cultures of two varieties of rice were Eas 
according to growth stages, and the seca of 2 types of shoot 
formation processes was established. Comparisons of the various 
growth stages and the shoot generation period by the 2 types of 
processes were made, and it was shown that the period of generation 
differed in the 2 processes and in the two varieties. The effect of 
plant hormones in the generation of external morphological changes 
was also studied. 


30964 v-bodies in mitotic chromatin. Howze, G.B.; Hsie, A.W.; 
Olins, A.L. (Univ. of Tennessee, Oak Ridge). Exp. Cell Res.; 100: 

Electron micrographs of mitotic chromosomal fibers from 
Chinese hamster ovary cells resemble very closely published elec- 
tron micrographs of chromatin from interphase nuclei. The mitotic 
fibers are com of particles tandemly aligned along the fiber 
length, with short connecting strands between the particles. The 
average diameter of the particles or v-bodies is 89 A. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 31011 


30965 (CONF-751027—, pp 71-85) High-level '*C-enrichment of 
synchronous populations 


random and of Chlamydomonas reinhardii. 
Price, R.L.; Crissman, H.A.; Martin, J.C.; Kollman, V.H. (Los 
Alamos Scientific Lab., NM). 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
stable isotopes. 

The alga i Coat lomonas reinhardii has been grown in sus- 
pension culture at high levels of **C-enrichment (98 mole %) both in 
synchronous and random populations for the purpose of investigat- 
ing possible macro- and ultrastructural changes in the cell as induced 
by essentially total carbon replacement. The <. wn in spinner 
a have been analyzed using a newly deve multiparameter 

flow-system technique applied to characterizing various algal 
genera. The verity of this technique provides for measuring and 
several characteristics simultaneously and 


to selected combinations of pane. 
ume (by Coulter aperture) and DNA and chlorophyll 


simultaneously. Cell ultrastructure was 
examined at various levels of isotope enrichment and time periods by 
electron microscopy. The data presented for synchronous growth of 
this or, demonstrate the absence of biological effects (consid- 
ering the parameters measured) due to the almost total replacement 
of Cellular 2C with 'C. Interpretational problems encountered 
a ects on random populations are 


GENETICS 
REFER ALSO TO CITATION(S) 30934, 31081 


30966 ee ee Genetic analysis of the Microsporum gyp- 
seum complex at the molecular level. Canales, J.A.C. (Puerto Rico 
boa San Juan). 1976. Contract E(40-1)-GEN-33. 113p. Dep. NTIS 


Thesis. 

An attempt is reported ues 
of molecular bialo in the of myco to the 
nucleic acid homology techniques can be used as a tool for the 
differentiation and classification of fungi. The main objective was a 
detailed genetic analysis of the members of the Microsporum gyp- 
seum complex at the molecular level. 118 references 


CHO-cell mutant with a defect in cytokinesis. Thom 
-H.; Lindl, P.A. (Univ. of California, Livermore). ‘Somatic’ Cell Cell 
Genet.; 2: No. 5, 387-400(1976). 


ERA VOL. 2, NO. 12 


In a selection procedure desi to enrich for 
sensitive mutant cells blocked in mitosis a CHO-cell mutant was 
isolated which has a defect in cytokinesis as the basis of its tempera- 
high -sensitive the had abnormally 
percentage (ie, 34 percent) o' yploid cells at permissive 
temperature of 34°C and showed a increased uencies of 
lyploidy as well as many multinucleated cells at 38.5° and 39.5°. 
When the mutant cells were synchronized in metaphase by Colcemid 
arrest and then placed into fresh medium at nonpermissive tempera- 
ture, they did not divide although the completion of —— ap- 
peared cytologically normal. Ultrastructural examination by electron 
— y of such synchronized cells at telophase revealed no 
ects in cellular components other than failure of develop- 
ment pan a normal midbody. The sensitivity of the mutant ——— 
lasin B and to Colcemid was the same as for wild- This 
mutation behaved as recessive in tetraploid cell hybrids constructed 
by fusing the mutant with a CHO strain which was wild-type with 
respect to temperature sensitivity. 


METABOLISM 


REFER ALSO TO CITATION(S) 30892, 30943, 31025, 31044, 
31100, 31183, 31193, 31212, 31213, 31214 


30968 (CONF-751027—, wind oe New technique for the 
fragmentography. Sano, M. Pharmaceutical , Ltd, 
Tokyo); ne os Abe, H.; Sasaki, S. 1975. 
From international conference on stable isotopes; Oak 
Brook, lini, USA (20 Oct 1975). 
In Proceedings of the second 
stable isotopes. 
Recently, the detection of metabolites of drugs labeled with 
stable iso has been carried out by mass fragmentography or by 
the cluster ion method. We wish to report a new technique to detect 
the metabolites labeled with ‘°C via determination of the ratio of 
13CO, vs. '*CO, using mass fragmentography. The unique instru- 
combustion furnace is in’ 
the GC-column and the He sepz:ator in the GC-M 
— > the metabolites mixture is in 
effluents are converted into ich i 
pod. to a mass spectrometer. Ions with m/e 45 and m/e 44 are 
alternately every 0.5 second. A computer records all the 
ratios of **CO, and **CO, continuously. The results are fs bey out 


carried out - the computer. 


— (CONF-751027—, pp 621-629) Geochemical importance 

of isotopic fractionation Schleser, G.; Foerstel, H. 

2. international conference on stable isotopes; Oak 

Brook, USA Oct 

In Proceedings of the second international conference on 


isotopes. 

In 1935 it was found that atmospheric oxygen contained a 
relatively greater abundance of the '*O i _— than did the oxygen 
bound in water (Dole effect). A ma) oie oe ition to the fractiona- 
of microorganisms. In this respect our interest centers on the soil 
within the soil. The oceans are less important because the primary 
productivity on land is twice the value for the oceans. Ina first 
approach we measured the oxygen isotope fractionation ge mt 
respiration of E. coli K12 for different respiration rates. 
results, accomplished with a chemostat, indicate that the fractiona- 
tion factor a of the oxygen isotopes increases with the increasing 
respiratory activity, measured as Q/sub O2/. At low dilution rates or 
growth rates ively of about 0.05 h~’, the fractionation factor 
amounts to 1. increasing to 1.017 at dilution rates of oon | a 
h~*. The results are interpreted as a kinetic mass fractionation d 
the slightly different of and HOMO. The 
respiration rates in conjunction wi 

such as Azotobacter, in order to deduce fractionation data 
‘or these organisms. This is necessary to calculate a mean global 
fractionation factor. Understanding the Dole effect with these frac- 

and the oceans, on 
antneftie havior of the stable oxygen isotopes. 


30970 (CONF-751027—, pp 630-644) Carbon isotope discrimina- 
tion implications for the bio- and geosciences. 
Lerman, J.C. of Arizona, J.H. 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 


3178 
Po determination of metabolites are also 
= 


spectrometer, 
being expressed as delta *C vs. PDB, in per 
ranges between -39 and -9 
of determined by the 
between Cs (Calvin-Besson) typically -28 and 
h-Slack) plants —— -13 oo. These corrections are 
tant for archaeo! and groundwater dating. Since the 
pole, pat, sl, coe and oi it's posible to investigate previous 


(CONF-751027—, 
fractions 


(CAM): methodology. Garnier- 
Lerman, J.C. 1975. 
F tional conference on stable isotopes; Oak 


er-HCl which was fraction- 

ated with different solvents. These first carbon isotope analyses on 
pure metabolites from CAM lants indicate that the delta values of 
the leaf components vary ly, ranging from *°C rich fractions (- 
11 to 12 oo) such as or ic acids and starch, to *C poor fractions 
°/e0) such as li The first indicates 


30972 (CONF-751027—, pp “2 Tracer method for deter- 
mining symbiotic nitrogen fixation in field studies. Legg, J.O.; Sloger, 
C. (Beltsville Agricultural Research Center, MD). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 


requires 

inbeing the sll organe nitrogen with to obtain a measure of 

td from uptake by the plant. Fixation of atmospher- 

ic nitrogen, calculated from dilution of the i nitrogen derived 
from the soil, was com with estimates of 


were much lower. Nitrogen fixation o the method increased 
from about 70 mg at floweri 2000 ang N/plont at materty, 
comprising 35 to 80 percent of the total content of the 
plant. There was linear relationship between the log mg N fixed and 
time during the 3rd- to 9th-week sampling rg = 0.993). It 
was concluded that the “*N method offers a precise measure of 
nitrogen fixation and is adaptable to field-scale plots. 


30973 (CONF-751027—, pp seem Use of emission spectrom- 
etry to trace “N-labeled ammonium and nitrate nitrogen in amino 
acids of rice panicle. Muhammad, S. (Univ., Bern); Kumazawa, K. 


1975. 
international conference on stable isotopes; Oak 
Brook, USA (20 Oct 1973). 
In Proceedings of the second international conference on 


The use of emission spectrometry to trace '°N in amino acids 
is important for nitrogen metabolism studies. The distribution of 


ino acids and 
fooding then in the "NO. fi . Among 
acid had a considerably larger dicributios of both total 
nitrogen and Probably played a dominant role in the synthesis of 
other amino acids. Generally, the amino acids that were formed 
primarily or secondarily in the Krebs cle i 
amounts of nitrogen from and " 


30974 eT oP 734-738) Fractionation of sulfur 
Inland Burlington, One 


international 
Brook, USA Oct 1975). 
In Proceedings of the 


pe ge Nitrogen—-silicon interaction in plants grown in desert soil 
with nitrogen deficiency. Wallace, A.; Romney, E.M.; Mueller, R.T. 
relationshi 


of N to some other anions was investigated 
orcas ertile soil low in soil organic matter from bare 
desert rown in more fertile soil from 
tive was to determine nutri- 
soils even when su 
Benth. 
vulgaris Tendergreen’) were grown in such 
latter two were with and without addition 
soil had greatly decreased yields, were low in N, generally 
increased concentrations of Si, and had slightly less total cation 
concentrations. Nitrogen fertilizer improved yields only slightly in 
the infertile soil but it increased N concentration and decreased that 
of Si in plants. The Si seemed to enter into the cation-anion balance 
in the plants. 


30976 Survival of fetal rat pancreases frozen to -78 and -196°. 
Mazur, P.; Kemp, J.A.; Miller, R.H. (Oak Ridge National Lab., 
ransplantation of pancreases may have clinical utility in 
treatment of diabetes, for it has been shown that Ganiadiy wheat 


to 17Yeday intact fetal pancreases. The anal: 
achieve success would have to be cooled ed. <1°/min an 


The infusion of calcitonin into intact rats increases the accu- 
mulation of 1 a Ds from 25-hydroxy- 
| te, vitamin blood, but has no effect on 

vate using a variety of Is. Fur- 
— D status of the animals not alter the 
results. Inasmuch as no effect of calcitonin could be found on the 
accumulation of other vitamin D metabolites as well as 1,25-dihy- 
droxyvitamin Ds, it is concluded that calcitonin no 
direct role in the regulation of vitamin D metabo 
vivo is ly the result of a secondary response of the parathy- 


JUNE 30, 1977 BIOMEDICAL SCIENCES, BASIC STUDIES 3179 
In Proceedings of the second international conference on ammonium and nitrate nitrogen supplied through roots was studied 
stable isotopes. : in free amino acids of developing panicle of rice (Oryza sativa L.). 
Land plants are depleted in the heavy isotopes of natural The amino acids were separated by thin-layer chromatography and 
carbon C (radioactive) and '*C (stable) compared with the isotope 18N analysis of the amino acids was carried out by the emission 
composition of atmospheric CO2. These depletions can be assayed on spectrometric technique. The rice panicle had large reserves of 
of matter converted to CO. and ana- | and acid. The distribution in the 
tion with the environment and evolution of photosynthetic mecha- 
nisms. The delta value also tags the commercial products derived : ; 
from plants and animals allowing their — to be traced in investi- d international conference on 
gations of fraud. Some of these naturally labeled products have stable isotopes. ; 
medical applications. Chlorella grown in a large pool of the sulfate can accumulate 
considerably more sulfur than is required for growth. The metabolic 
30971 Syne Carbon isotope composi- sulfate uptake is accompanied by preferential removal of the lighter 
tion of from a plant with crassulacean 2S a The isotope fractionation factor between the cells and 
the initial solution is constant (6 per a and much larger than is 
sameany believed. Selective transport of **S across the cell mem- 
ranes is believed to be responsible for the observed isotopic effects. 
Too! 
In Proceedings of the second international conference on 
stable isotopes. 
The assay of natural “C in more or less pure biochemical 
fractions of plants has been used as a source of information about the 
complex metabolic pathway known as crassulacean acid metabolism 
(CAM). Isotope analyses, ape as delta values vs. PDB, were 
panes on CO, obtained from combustion of milligrams of meta- 
lites from fresh leaves of Bryophyllum daigremontianum Berger. 
The soluble components were extracted in 80 percent boiling metha- 
nol and the organic acids, amino acids and —_ were separated by 
ion exchange resins. The proteins, lipids, cellulose and starch were 
second group indicates interaction of different metabolic = 
and dependence on the pools of endogenous carbon. Th:3 shows 
assay of natural carbon isotopes to be a useful method for studyin 
biologic and environmental effects on the metabolism of CAM 
plants. 
produce serious immunological problems, but the p co 
ameliorated if tissue-typed organs could be stored in the frozen state. 
Unfortunately, nearly all attempts to freeze organs have failed. 
stable isotopes. Nevertheless, recent developments in the physical-chemical analysis 
A tracer method to determine symbiotic nitrogen fixation was of freezing injury and its successful application to the freezing of « 
and red cells indicated that high survivals might require high con- 
me reduciion memod. since soyoeans Of DOM nodulalng and centrations of protective solutes and slow warming. These predic- 
nonnodulating isolines were used in the test, fixation by difference tions were accurate. After freezing to -78 or -196° and thawing under 
was also obtained. The amounts of nitrogen fixed, according to the optimal conditions, the fetal pancreases synthesized 80-100 percent 
three meth were determined at 10 weekl 1 following the as much protein as unfrozen controls and they yielded viable allo- 
—_ Optimal conditions included suspension in 2 M dimethylsul- 
oxide, freezing at 0.3°/min, and slow dilution to preclude osmotic 
shock. 
30977 Lack of effect of calcitonin on the regulation of vitamin D 
metabolism in the rat. Lorenc, R.; Tanaka, Y.; DeLuca, H.F.; Jones, 
G. (Univ. of Wisconsin, Madison). Endocrinology; 100: No. 2, 468- 
472(Feb 1977). 
Old glands. 
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TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 30952, 30953, 31107 


30978 ——* 1027—) Proceedings of the second international 
1975. Dep. NUS $1875. 

National Til. A Pp 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

Separate abstracts were entered for the individual papers 
published in the proceedings. 


30979 pp 41-54) Metabolic 
pathways as a consequence of deuterium substitution. H ve 
Haegele, K.D.; Sommer, K.R.; Nowlin, J.; Stafford, M . (Baylor 
Coll., Houston, TX). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, —— USA (20 Oct 1975). 
In Proceedings of the 


stable isotopes. 
An investigation was made of the metabolism of deuterated 
may of caffeine (1-CDs-caffeine and 7-CDs-caffeine) and antipy- 
-CDs-antipyrine and 3-CDs-antipyrine) because both caffeine 
yrine are metabolized by multiple alternate pathways. Since 
it is ris well established that carbon-deuterium bonds are more stable 
than carbon-hydrogen bonds, it was postulated that oxidation of the 
= group would be depressed and that metabolism of the labeied 
~~ 4 would be shifted to another pathway that did not 
ined ve cleavage of a carbon-deuterium bond. Metabolic switching 
of drug pathways was observed in vivo for both of the caffeine 
analogs and was observed both in vivo aud in vitro for 3-CDs- 
antipyrine. 


30980 (CONF-751027—, PP 55-60) Heavy water effects on the 
183C/"C ratio of exhaled CO. in rats. Duchesne, J.; Lacroix, M.; 
Mosora, F. (Univ., Liege). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, =. USA (20 Oct 1975). 
In Proceedings of the second international conference on 
stable isoto) 


It + water has multiple effects in biological 
systems but these are stil fa fom ben fully understood especially 
concerning perturbations in metabolism. It was shown 

that there exist Bae effects which affect the “C/C ratio of 
exhaled CO, in the case of intermediary metabolism variations 
induced, for instance, by starvation or hormone injections. It was 
then interesting to study how heavy water affects this metabolism by 
the = of modifications at the level of the *C content of CO2. For 
, Tats, receiving heavy water in such a way that their 

blood reaches a 27% content in D2O, were observed and the °C/ 
"2C of their CO2 was measured daily. An important °C variation 
was detected following the increase as well as the decrease of the 7H 
content variations. Unfortunately, it was prety that this effect was 
mainly related to a variation in ‘7O content of the CO2 from which 
mass is affected in the same way as from a ‘°C variation. This 
70 enrichment comes from the fact (apparently usually neglected) 
that deuterium enriched waters — not exactly the same content in 
oxygen isotopes as natural w ite the necessity of this 
fect of ‘°C variation is still 


30981 (CONF-751027—, pp 61-70) Search for biological effects 
of '°C-enrichment in in developing mammalian systems. Gregg, C.; Ott, 
D; Deaven, L.; Spi a oe Krowke, R.; Neubert, D. (Los 
Alamos Scientific Lab, NM). 1 
From 2. international on stable isotopes; Oak 
Brook, ~~ USA (20 Oct 1975). 
In Proceedings of the second international conference on 


stable isotopes. 
We studied mouse embryos at various stages of dev 
including the differentiation of li buds in organ Lim! bud 


as j or bioc criteria, even 
though some Sim ot A carbon was replaced by °C. Of 271 
preimplantation canes van in vitro, 95.2% devel nor- 
mally to blastocysts; in **C enriched medium, 96.5% showed normal 
development; these embryos were 15 to 20% enriched in 'C. 
Administration of glucose-U-'*C to pregnant mice during organo- 
genesis leads to enrichment of maternal liver glycogen to over 17 
mole % *°C, about one-third this overall level in the embryo, and a 
lower level in maternal blood. The absolute *C content of the 
embryo increases for several days after the end of isotope administra- 
tion, while the enrichment in maternal tissue falls. The lipid fraction 
of the fetus is most highly labeled shortly after the end of isotope 
administration. These studies have not yet revealed an alteration of 
normal development due to stable isotope enrichment. 


30982 (CONF-751027—, pp 86-93) Mechanism of carbonic an- 
hydrase studies by ‘*O and ‘°C labeling of carbon dioxide. Silverman, 
D.N.; Tu, C.K. (Univ. of Florida, Gainesville). 1975. 


ERA VOL. 2, NO. 12 


international conference on stable isotopes; Oak 
Brook, USA 1975). 

— the second international conference on 
stable isotopes. 


— and indicates that the enzymatic dehydration of '*O-en- 

hed bicarbonate can label the active site, resulting in the basic 
EN **OH. The buffer dependence of the rate of type I 
II exchange at low buffer concentrations suggests — er 
enhancement of the '*O-labeled (a) 
become pro EN**OH2* and ey 
of labeled * water a led water from the boty or (b) 
remain unprotonated and be incorporated into bicarbonate by under- 
going a catalyzed hydration step. At higher buffer concentrations, 
the data show a c e in rate-determining step; the maximum 
enzyme activity is reac’ and further buffer does not affect the 


catalytic rate. These data support the hypothesis that the maximal 
ers in solution. 


30983 (CONF-751027—, pp 97-104) Use of ethanols labeled with 
te in vivo. Cronholm, T.; Curstedt, 

T.; Sjovall, J. (Karolinska Institutet, Stockholm). 1975. 
From 2. international conference on stable isotopes; Oak 
In Proceedings of the second international conference on 


isotopes. 

Metabolism of ethanol and relationships between ethanol oxi- 
dation and normal intermediary metabolism may be studied with the 
aid of ethanol labeled at C-1 or C-2 with *H or *C. Examples are 
given of the coupling between ethan»l oxidation and syn of 

hatidylcholines as evaluated from the extent of transfer of 
deuterium ‘hon [1-?H2] ethanol to the glycerol moiety of these 
ycerolipids. A 1 of 3 that is more highly 
led than to 
precursor ede +4 administration of 
oethanols the 


predominan' 

gly Un of de lycerol moiety of 
a ag oy has been found to involve the 1-pro-R hydro- 
ie., the hydrogen abstracted in the reaction catalyzed by 
ed dehydrogenase i in the cytosol. The low degree of utilization 
of the 1-pro-S hydrogen supports the concept that acetaldehyde is 
oxidized ‘oo. in the mitochondria where > pee of NADH 
exchanged with protons of water. It is suggest- 

ond and compartmentation may be studied 
also im many administration of compounds Such 2H. and 13C. 


30984 (CONF-751027—, pp 117-122) Use of deuterium labeled 
methadone to measure state during metha- 
done maintenance treatment. Anggard, E. (Univ. of Uppealny Holm- 
strand, J.; Gunne, L.M.; Sullivan, H.R.; McMahon, R.E. 1975. 


stable isotopes. 


measure both the unlabeled and labeled Mi 
pee bw | her Is in plasma were followed for 48 hours using a 
senna D. +- 4%) sensitive (< 16 pmoles/ml) MF technique. 
half-li ves (T/sub '/2/) for both M-do and M-ds were calculat- 
samples obtained 8 to 24 hours following the dose of M-ds. 
T/sub 1/2/ for M-ds was shorter (21 +- 2.8 hours) when 
compared to the T/sub '/2/ of M-do (67 +- 20 hours). In these 
subjects elevation of M-do levels were seen for 2 to 4 hours follow- 
These preliminary results indicate either existence of mul 
equivalent. 
30985 (CONF-751027—, pp 123-128) Some applications of mul- 
tiple labels in the Mastic of 


The very rapid rate 
ic anhydrase has been explained by the hypothesis that there is a 
proton transfer step between buffers in solution and enzyme. This 
work tests the hypothesis by measuring the buffer dependence at 
chemical equilibrium of the catalysis by bovine carbonic anhydrase 
of two t of exchange involving stable isotopes of oxygen and 
carbon. mn I exchange results from the catalyzed hydration- 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 
For many drugs the kinetics obtained from single dose studies 
are not those which apply in the steady state (SS) due to concentra- 
tion- and time-dependent changes in distribution and elimination 
following continued dosage. The study of SS kinetics is therefore 
more relevant to clinical practice. In this communication a technique 
is resented for the | of methadone | SS kinetics | a | 


; Carson, V.G.; Booth, R.A. (Univ. of 
California, Los Angeles). 1975. 
From 2. international conference on stable isotopes; Oak 
In Proceedings of the second international conference on 


by solving a set of linear simultaneous equations 

mass spectra and relative total ion currents are 
experiments, pulse in of *He-choline, *H»-cho- 
ine and (10 pmol were given mie 
intervals. After a further 30 s, mice were sacrificed by fast 


and unlabeled variants of choline and acetylcholine were measured 
by GC-MS wih ten ?H,-choline and 
acetylcholine as internal on the base 

both choline and acetylcholine of m/e se 64, and 66 td 
He and *His variants, respectively. The results provide a 
means of estimating the rate of acetylcholine synthesis in vivo over a 
90 s time course. A similar experiment in which all the variants were 
injected simultaneously showed that no significant isotope effects 


pon | and choline 


30986 (CONF-751027—, pp 154-162) Novel metabolic 
in the metabolism of 5-(4'-chloro-n-butyl)picolinic acid. Miyazaki, 
(Nippon Kayaku Co., Tokyo); Takayama, H.; Minatogawa, Y.; 
Hamano, H.; Umezawa, H. 1975. 

on stable isotopes; Oak 


From 2. international 
Brook, USA Oct 1975). 
In Proceedings of the second international conference on 
sable COPA inhibits dopamine B-hydroxylase and exhibits an h 
tensive effect. In order to investigate the metabolic fate of CBPA, 
and were synthesized b introducing and me 
into the carboxyl group, respectively. CBPA-'*C was administered 
orally to rats and, without complete purification, the metabolites in 
the urine were converted to the derivatives suitable for analysis 4 
chromatography-mass (GC-MS), and subj 
-MS. Four metabolites were identi 
the evidence of the McLafferty 


the chain 
oo corresponding i elongation of fatty acids exists 


30987 (CONF-751027—, pp 163-168) Studies on the a= 
of amobarbital using a stable isotope: 


N-hydroxyamobarbital as 

urinary metabolite of amobarbital. Inaba, T.; Tang, B.K.; Kalow, “Ww. 
(Univ. ay 1975. 

2. international on stable isotopes; Oak 

Brook, USA @20 Oct 197) 

In Proceedings of the second international conference on 

labeled with *N was synthesized from *N-urea 


at m/e 225 and 227 corresponding to [MH* -18]. UV, IR, and 
ith diazomethane followed 
N-methylamobarbital (CI-MS: a 
cn ions at m/e 241 and 243), — 
single hydroxy group on a ring nitrogen. is 

= first example of N-hydrosylation of barbiturates. 


30988 (CONF-751027—, pp 169-176) Plasma levels of d1-3-(1,1- 

(Lilly 109514) by mass frag- 
om Sullivan, is) 1975 Kau, D.L.K.; Wood, P.G. (Lilly Re- 


on stable isotopes; Oak 
the second international conference on 


Lilly Pig ares 109514 produces alterations in behavioral 
Sneek ge Its relaxant and sedative properties 
are being studied clinically. uantitative mass fragmentography 
COME) secthod for Lilly 109814 been devel which is sensi- 
tive to 2 pmoles/4 ml sample. A similar assay has developed for 
the major metabolite (formed by reduction of the 9-keto group). 
Both assays use deuterium labeled internal standards. Plasma concen- 
dogs following oral administration of single and multiple 400 pg/kg 
doses of Lilly 109514. Results indicated the Concentrations of the 
absorbed and metabolized in this species. Concen 
metabolite were significantly higher than those of the it drug. 
These results implied that multiple-dosing of Lilly 109514 did not 
metabolic process in the dog. the plasma concen- 
tion have permitted the calculation of bioavailability and 
data. The ability to follow plasma levels for 48 hours after a 


i.v. administration of 100 g/kg of 109514 y illustrates 
value of quantitative mass y in kinetic 
cannabinoids. 


30989 (CONF-751027—, nly 34 -185) Quantitative determination 
of derivatives MS. , * J.; Hodshon, B.J.; Cho, 
A.K. (Univ. of California: Loe Angeles). 197 

From 2. in conference a stable isotopes; Oak 


ternational 
In Proceedings of the second 


intravenous administration of the parent 

formation of the two metabolites was observed, and i 
phenobarbital in the rat brain was found. The plasma levels of the 
three compounds were also measured in man after oral doses. It was 
concluded that a significant aspect of the anticonvulsant action of 
phenoberbital i is its rapidconversion in vivo 


ment of plasma levels of imipramine and desipramine in patients with 
.K.; Markey, S.P 1975 

From 2. conference on stable isotopes; Oak 


international 
In Proceedings of the second international conference on 


"A GCMS method has been applied for the 


limidazole as derivatizin, reagent. Speci 


trifluoroacety 
performed by selected ion recording o' ions, formed upon 
chemical ionization with methane as reagent gas. Quantitative analy- 
sis is achieved by stable isotope dilution techniques, using *H-labeled 
—— standards. Results on patient samples are includ- 


tol in plasma and by GC-CI-MS using a deuterated internal 
standard. Blair, A.D. ar, of Washington, Seattle); Forrey, A.W.; 
i her, T.G.; Maxwell, B.; Cutler, R.E.; Jenkins, R.G.j. 1975. 
rom 2. international conference on stable isotopes; Oak 
Brook, USA Oct 1975). 
In Proceedings of the second international conference on 
stable i 


isotopes. 

In order to study the p 

tuberculostatic ) in with renal 

developed a GC-CI-MS analytical procedure which overcomes the 

problems inherent in the existing colorimetric, microbiological and 

= methods, i.e., that of specificity, sensitivity and reproducibility. 
The method involves the use of a tetradeuterated ethambutol (eth- 

ambutol-d,) standard. (+)-2,2'-(Ethylene-d,-diimino)-di-l-butanol is 

added to each biological sample prior to extraction with chloroform. 

The dried residue was allowed to react with trimethylsilyl imidazole 
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Stable isotopic labels in conjunction 
graphy-mass spectrometry allow several labe! 
compound to be used as tracers in kinetic s 
discriminated by their mass spectra, and the concentrations of each 
were present. In vitro experiments wereconducted on acetylcho! ae 
up using acetylcholine labeled with *H in both ; international conference on 
the moieties. stable 
ytical methods based on stable isotope labeling in con- 
junction with gas chromatography-mass spectrometry have been 
developed for the new anticonvulsant 1,3- 
bis(methoxymethyl)phenobarbital and two of its metabolites, 1- 
analogs of the three on were synthesized for use as internal 
standards in measuring the concentration of the unlabeled drug and 
its metabolites in biological fluids. The compounds were extracted 
from the acidified biological fluid, and the parent drug was separated 
from its two metabolites. The latter were methylated with diazo- 
methane before GC-MS analysis. Selected ions in the spectra of the 
three compounds and their respective internal standards were moni- 
tored using a quadrupole mass spectrometer controlled by a digital 
selected ion monitor. The sensitivity of the assay was 50 pmoles/ml 
for each compound. The method was applied to the study of the 
plasma and brain levels of the three compounds in the rat after 
zation. Stable isotope labeling reagents, CD;OD and LiAID, were 
useful for elucidating the structures of metabolites. Three of them 
were found to be elongated by a C, unit in the carboxyl group on the 
. and accounted for 50% of the radioac- 
stable wre 
deterniinalion Of levels lMipramine ana its N-demethy- 
lated metabolite, desipramine, in plasma samples. The method in- 
and ethylisopentylmalonic acid methyl ester. Healthy male volun- volves a 
teers ingested 120 mg of amobarbital containing about 1:1 ™*N and 
15N isotopes mixed with a trace amount of 14€-amobarbital. Urine 
samples were collected over a period of 7 days and 79 to 92% of the 
administered dose was recovered. Fecal excretion was only 4 to 5% 
of the dose. One of the two r metabolites in the urine was 
Brook, Illinois, USA (20 Od 
In Proceedings of 
stable isotopes. 
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ter SP-2250 DB column in a Fi 
lodel 3200E GC-MS, interfaced with a Finnigan Model 6100 
hy was monitored at m/e 349 and 353, 
M + ras ions ay di-TMS derivatives of ethambutol and 
ethambutol-d,, respectively, and at m/e 333 and 337, corresponding 
to the M-CHs ions for ethambutol and ethambutol-d,. The pharma- 
cokinetics of ethambutol in anephric patients can be fitted by a two- 
compartment open model which has a zero asymptote when the 
samples are analyzed by the GC-CI-MS method, as compared to 


measurement ethambutol which gives a 
closed model with a positive non-zero asymptote, indicating the 
buildup of metabolic by-products. 


30992 (CONF-751027—, 4 219-245) Predictive value of '‘*CO, 
breath tests for clinical use of *CO, breath tests. Glaubitt, D.M.H. 
(inst. of Nuclear Medicine, Krefeld, Ger.). 1975. 


From 2. international conference on stable isotopes; Oak 
oF 
In Proceedings of the second international conference on 
stable isotopes. 


The knowledge ofthe efficiency of “COs breath tests makes 


possible the com the efficiency of analogous tests using the 
stable isotope studies render overall informa- 
tion. After teral administration of a “C labeled 


substrate, 
“CO, tests permit — into the metabolism of the “*C 
substrate and the associated metabolism. If the *C 


le 
y ts, y in in 
course of a disease of therapeutic effects. y ma impor- 


—_ (CONF-751027—, pp 246-251) Clinical **CO, breath 
tests: methodology and limitations. Schoeller, D.A.; Klein, P.D.; 
Schneider, J.F.; Solomons, N.W.; Watkins, J.B. 1975. 
From 2. international conference on stable isotopes; Oak 
iia In Proceedings of the second international conference on 
iso 


topes. 

We have developed the methodology to perform ‘CO, 
breath tests and have explored the limitations and sources of error in 
these tests. The random error introduced during each step of the 
analysis was determined, and it was found that the precision was 
limited by the fluctuations in the isotope ratio of the patient's 
isotope ratio corresponds to an oxidation rate of 1 nmoles/kg 
. hr of singly labeled substrate to CO2. The use of the stable i 

BC provides a safe and sensitive alternative to the use of 
previously excluded populations of children and pregnant women. 


30994 (CONF-751027—, oe Breath analysis of hepatic 
microsomal function in man. Kuepfer, A.; Gikalov, L,; 

Preisig, R. (Univ. of Bern). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, USA (20 Oct 1975). 
In Proceedings of the second international conference on 


isotopes. 
In order to a clinicall: test for the 
develop a simple 


measurement of hepatic “nc. 
dimethy’ (DAP, aminopyrine) was 


primary biliary cirrhosis (PBC) in a dose of 9 mg/kg and a total 
radioactivity of 2 wCi. The demethylation reaction was assessed by 
the disappearance rate of specific activity of *CO. from breath (K/ 
sub Breath/). The procedure was validated by a correlation with the 
DAP-plasma disappearance rates (r = 0.87). Compared to normal 
controls (K/sub Breath/ = 21.5%/hour) the values were significant- 
ly depressed in cirrhosis (8.2%/hour) and in PBC (14.1%/hour) and 
seemed to reflect the severity of functional im; it as rev 

by other quantitative tests of liver function. use of *C-DAP 
would combine the assets of a noninvasive clinical test with the 
advantages of a stable isotope. 


30995 (CONF-751027—, Breath analysis of *CO, 
following N-demethylation of a measure of liver 
microsomal function. Schneider, J.F.; Schoeller, D.A.; Nemchausky, 
B.; oy | Klein, P.D. (Univ. of Chicago). 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
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The hepatic microsomal mixed function oxidase 
tivity has been measured by of 4-dimethyl-“C- 
aminopyrine (DAP). Analysis of **COz in expired breath has recent- 
ly been validated in the rat and man as a measure of this function. In 


ae 


variation in baseline after ingestion of 
In normal subjects the 
occurred in the first 1/2 hour sample. 

measured in exhaled breath confirming 

gt an increase in exhaled 
CO, was observed. Measurement of '*CO: in breath following 
DAP provides a reproducible clinical measure of microsomal func- 
tion and drug induction. The use of stable carbon-13 labeled DAP 
permits measurement of liver microsomal function in patients who 
cannot receive radioactive labeled DAP. 


30996 ‘CONF-751027—, pp 265-273) Animal model for the com- 
of ™C-with “C-breath test. test. Sasaki, Y. (St. Marianna Univ., 


975. 
2. international conference on stable isotopes; Oak 
Brook, USA Oct 1973). 
In Proceedings of the second international conference on 


As a preliminary study prior to the clinical application of a 
a a animal experiment using the rat was carried out 
for the comparison of “COs and COs excretion after administra- 
Under pentobarbital anesthesia, the 
trachea of male rats of Wister strain was cannulated and the cannula 


kept under control. Vials were attached to the outlet o! aoe 

tor and CO, in the exhaled breath was collected by the neutraliza- 

tion of the alkaline solution. *C and ‘°C specific activity i 
coun 


one 120 minutes lat later suggests the possibi 
and loading dose of SCeckpeae may cause 


30997 (CONF-751027—, pp 274-281) ie? trioctanoin: a sensi- 
tive, safe test for fat malabsorption. W: J.B. (Harvard Univ., 
Boston); Schoeller, D.A.; Klein, P.D.; Ott, D.G.; Newcomber, A.D.; 
Hofmann, A.F. 1975. 


From 2. international on stable isotopes; Oak 
In Proceedings of the second international conference on 
stable isotopes. 


the rate of labeled CO; excretion following odunisitention of 
a tracer dose of 1-'*C-trioctanoin. cult 

trioctanoin labeled with carbon- 


patients demonstrated 
ages 3 months to 5 years, were then evaluated for fat 
with a "°C trioctanoin breath test and a 72 hour fat balance ly. In 
the 4 patients with normal fat cumulative **CO, excre- 
tion by 2 hours equalled 25 +- 2. sat ws Be SD) of the dose 
whereas the 5 patients with cystic fibrosis steatorrhea (28 +- 3% 
fat intake excreted/day) cumulative **CO, excretion equalled 3.5 +- 
replacement, 
fat absorption improved to 12.5% of intake wnt 
excretion 4 fold. These data indicate that a *C-trioctanoin 
breath test may be used to accurately detect fat malabsorption and 
that the use of °C labeled substrates provides a means for perform- 
ing sensitive and safe metabolic studies in children without radiation 


30998 (CONF-751027—, 282-286) Study of diabetes using 
naturally enriched J.; Mosora, F.; Lacroix, 
M. of 1975. 


on stable isotopes; Oak 
Brook, USA (20 Oct 1973). 
tiie In Proceedings of the second international conference on 


isotopes. 
Following the work undertaken by Duchesne et al. since 
1968, results from the use of a new method in the area of glucose 


In Proceedings of the second international conference on 
the present study we examine the use of DAP labeled with the stable 
isotope carbon-13, in order to it broader clinical application of 
© mg/kg of 86% en- 
ormal subjects and 5 
subjects were fasted 
were collected at 1/2 
2 excess of was 
breath tests supply information not only about gastrointenstinal 
absorption and digestion but also about the intermediary metabolism 
yielding ‘*CO:, after the administered substrate or its ———— 
products have been absorbed in the gastrointestinal tract. The frac- 
tion of COs: arising from ——— digestion and intermediary 
metabolism can _be_ estimated by additional methods. stable 
spectrometer, respectively. Excretion of *CO2 and CO, after 
simultaneous administration (i.v. and p.0.) of *C- and *C-1-glycine 
hazard. 


an oral glucose load into CO: during a glucose to! 
same time, measurements of blood glucose and of 


tient are made. They permit a comparison 0! 


30999 (CONF-751027—, pp 287-299) **C/"C natural abun- 
dance ratios as an indicator of in 


been estimated by this technique. 
(CONF-751027—, pp 303-309) Use of stable helium tracer 
detection of function. 


31001 (CONF-751027—, a Direct measurement of 
bone calcium release in man. Hansen, 3.W. ( 


international 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the 
stable isotopes. 
Radioactive calcium tracers have been used in non-pregnant 
administration (PTA) studies and 


tion (CTA) technique made feasible by the availability of stable 
calcium calcium (96.97% “Ca) is replaced by “Ca 
anni ) and blood levels of the naturally occurring “*Ca are 
hes a value, E, which is the fraction of the 
fail miscible calcium turnover from the skeleton. E is 
ith a standard error of 2% and provides a precise, 
sensive index of Utilizing the CTA vo/sub -/ 
is measured with a 4% standard error as compared to 10% standard 


error using PTA data. The estimates of vo/sub -/ by the two 
techniques are not tly different. Thirteen studies conducted 
in 4 adults in and hormonally altered states confirm the 

and accuracy of the CTA technique which is safe and may 
calcium metabolism is of particularly great importance. 


31002 (CONF-751027—, 330-335) Glucose-l-"*C as a tracer 
for the measurement of pr pated. 4 Kalhan, S.C.; 
land). 1975. Adam, P.A.J. (Case Western Reserve Univ., Cleve- 


international 
Brook, USA Oct 1973). 
In Proceedings of the second international conference on 


Glucose-1-"*C was used as a tracer for the 


336-343) Estimation of fasting glu- 
cose flux in malnourished hypoglycemic children by 
infusion of U-"*C-glucose. Kerr, D.S.; Stevens, M.C.G.; Picou, 
D.LM. (Univ. of West Indies, Jamaica). 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 


Glucose flux was estimated in 
constant infusion of U-*C-glucose, 
lowed by 3 hours during which alanine was 
with glucose oxidase, the gluconic acid separated 
combusted in vacuo (recovery 70%). Enrichment of CO, was 0.2 to 


Vio? years ok gluconeogenesis. In 5 sev 
ears old, glucose flux was 3.0 mg/kg/min ( 
a panae study, 3 twins with “ketotic” h 
con with their larger unaffected identical twins. After becom- 
ng while fasting, flux in the hypoglycemic 
min (2.4 to 2.8) was similar to the controls, 3.0 
pom SK .5 to 3.3). The lower alanine observed at this time was 
becoming hypoglycemic, i i 


oon 
rapidly, 5.7 mg g/min 24 to 29) 1.5 14 to 1.7) n the control 

it to account for the h ycemia and 

was more than fo account fr luce epinephrine. 


31004 (CONF-751027— 
flux 


infusion 
ing, — ay of California, Sen Francisco). 1975. 
international conference on stable isotopes; Oak 
Brook, USA (20 Oct 1979). 
In Proceedings of the second 


isotopes. 

Although hypoglycemia is a frequent paion, 
been possible before the advent of practical, stable isotope micro- 
techniques. Using the well-establi constant isotopic infusion 
procedure, glucose flux has been measured in newborn infants for 
the first time with the metabolically non-recycling tracer, glucose- 
poe he ~ infants from 650 to 4330 grams (25 to weeks 
ere studied at various times during the first week of 
sare Rog 100 to 200 microliter capillary blood samples, obtained 
infusion of dideuterioglucose, were processed by rapid ion — 

derivative for ub 3 
n-butane-borony])-a-D-glucofuranose derivative for subsequent 
measurement of isotopic enrichment by combined GC-MS with 
selected ion recording using an AVA:Voltage Sweeping circuit. 
Glucose flux rates were calculated by steady-state equations, where 
i or by non steady-state approximations when blood 
from 3 to 43 mg/min (3.7 to 11.1 mg/kg.min) and was directly 
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metabolism are presented. Because of differences in their photosyn- 
thetic pathway, some vegetables, e.g., maize and ——-. are a 
little richer in °C than most common foodstuffs. This weak, but 
significant, enrichment allows the use of maize glucose as a natural 
and nonradioactive tracer. In this procedure the variations of the 
13C/"C ratio of exhaled CO. are measured by mass spectrometry. 
By this method, we can follow, in man, the complete conversion of 
nce test. At the 
espi tory 
if the al of 
med and the 
‘ollowing oral 
these studies 
MemOOlsm. ine was used in normal 
subjects and in obese and diabetic patients. Some of the diabetics stable isotopes. As. 
were receiving an oral antidiabetic treatment. Significant differences quantitative mea- 
were Obtained in these cases, not only between them but also with surement OF Systemic glucose producuion in + dogs and one human 
the information given by the classical methods (glycemia and Q/sub subject. The C-1 carbon atom of glucose was extracted as CO; by 
R/. , enzymatic decarboxylation of glucose with coupled hexokinase, a 
cose-6-phosphate and dehy 
genase activities. The **C/"C ratio of the COz was measured using 
a magnetic deflection, double collector, mass spectrometer. The 
IN. ™ 5 3 ; methods were checked in three normal and one diabetic dog by 
From 2. international conference on stable isotopes; Oak infusing glucose-1-"*C and glucose-1-"*C simultaneously according 
Brook, Illinois, USA (20 Oct 1975). to the prime-constant-infusion technique. The systemic glucose pro- 
In Proceedings of the second international conference on duction rates measured by the two methods were similar. Systemic 
stable isotopes. — production rate was also measured in one normal adult man 
Changes in metabolism which involve a shift in endogenous y infusing glucose-1-"*C at the rate of 5.4 wg/kg min following a 
respiratory substrate can be detected from isotopic ratios of respired prime injection of 22.8 mg. The calculated glucose production rate 
COs. Various plant tissues including seedlings, flowers and storage was 2.1 mg/kg min which is similar to results from previous radioi- 
tissues, which during development or in response to environmental sotope dilution studies in man. 
stimulus experience a change in metabolism, have been examined. 
Respiratory CO. was collected in a series of traps from a stream of 
CO:-free air. Biochemical fractions were combusted at 800°C and 
the CO, recovered for analysis. Samples were then analyzed on an 
isotope ratio mass spectrometer. Due to large isotopic differences 
between lipid and carbohydrate fractions, change from one to the 
other as respiratory substrate can be detected. Storage starch in 
lor new growth is received. Similarly, the time of onset of lipid stable isotopes. 
utilization in fatty seeds can be detected during germination. Flower- 
ing in the Araceae involves a ry burst of carbohydrate-base 
respiration followed by a shift to lipid metabolism. The endogenous 
source of ethylene in peanuts and the extent of CO: refixation during 
photorespi 
31000 0.4 atom %. Glucose flux was estimated after glycogen oxidation 
for the had become negligible (measured by the respiratory quotient), so as 
Richards, P.; Atkins, H.L. (Brookhaven National Lab., Upton, NY). 
1975. 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 
stable 
M lology and instrumentation are being eantes 
measure distal airway closure, a very sensitive diagnostic technique 
for the early detection of emphysema and other obstructive lung 
diseases and premature closure indicating abnormalities. The proce- 
dure is rapid and involves the inhalation of only a 1 ml bolus of 
tration in e air with a helium detector t of mass 
spectrometer, and the subsequent analysis of the single-breath wa- Pt pp 344-350) Measurement of deuter- 
ut curve. Helium appears to be an ideal tracer, well-suited for wborn infants by the continuous isotope 
testing in clinics and hospitals, as well as for epidemiological studies 
relating the effects of atmospheric pollutants and lung eee 
and for screening of large populations for pulmonary dys’ ion. 
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correlated with body weight, estimated brain weight, and average 
blood sugar concentration during the course of the study. These data 
agree closely with previous indirect estimates of glucose metabolism 
in the newborn period and represent the first direct measurements of 
new glucose production and utilization in the human neonate. 


ies in patients with testicular their relatives, and in 
normal subjects. Zachman, M.; Zagalak, M.; Voellmin, J.A.; Prader, 
A. (Univ., Zurich). 1975. 

From 2. international conference on stable isotopes; Oak 
(20 Oct 1975). 

— of the second international conference on 

stable isotopes. 


os ol (4 with testicular feminization, 2 mothers, 1 
led NHC! before 6 daily injections of 
(T) 15 mg/m?). In 24-hour urine collected on 
the test days, 5N was calculated from total N (Kjeldahl) and the 
of (mass spectrometry or **N-anal Isocommerz). 
normal subjects, urinary ‘*N-balance was enced postvely 
by T (+31.3 +- 8.4 percent), in prepubertal boys more (+43 to +66 
percent) than in women (+20 to +30 percent) and men (+6 to 
+23). In testicular feminization, ‘*N-balance not only failed to 
become more positive, but was even reduced (-24.7 +- 17.6 percent). 
one of the normal males, probably because of hi 
to + 1.5 percent). In the mother, the balance became slightly 
positive (+10 percent) on oral contraceptives. The other mother, 
who was on estrogen treatment prior 
positive but insufficient change of balance (+1 ow It is 
concluded that this test allows detection of patients with testicular 
feminization and possibly also healthy female carriers. In these cases, 
estrogen treatment appears to positively influence the response to T. 


31006 (CONF-751027—, 378-384) Measurement of whole 
protein 


infusion of ‘N- biopsies. Halliday, D.; 
McKeran, R.O. (Clinical Research Centre, Middlesex, es 1975. 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 

In Proceedings of the second international conference on 
stable isotopes 


Five healthy male volunteers were studied by continuous 
infusion of L-(a-'*N)lysine over 20 to 30 h with timed blood and 
urine samples and 2 or 3 percutaneous needle biopsies of vastus 
lateralis muscle. A standard creatine-free diet, quantitatively related 
to body surface area, was given for 5 days prior to the infusion. The 
18N-lysine was administered at a constant rate in an amino acid 
solution containing 0.96 moV/1 1 N. which constituted the sole source 
= exogenous nitrogen during the infusion. A age level of plasma 

N-lysine enrichment was achieved after 14 h infusion. The 
plasma lysine fu calculated from the plateau was 73 mmol 
(range 4.8 10.9.6). Total body protein turnover calculated from the 
lysine flux was 3.5 g day~! kg y wt (range 2.5 to 5.) a 

— and myofibrillar fractions were separated, 

N enrichment measured. The sarcoplasmic 


protein 
synthetic rate was calculated as 3.8 percent d~* (range 2.2 to 5.1). 

myofibrillar protein synthetic rate was 1.46 percent d™* (range 
1.09 to 2.44). 


creatinine excretion, 
it body weight. Total 
to account for 53.2 percent 


was 33.7 kg which represented 50.0 
muscle ee synthesis was cal 
of total body protein synthesis. 


31007 (CONF-751027—, pp 385-391) Use of deuterated tyrosine 
and phenylalanine in the study of catecholamine and aromatic acid 
metabolism. Curtius, H.C.; Redweik, U.; Steinmann, B.; Leimbacher, 
W.; Wegmann, H. (Univ., Zurich). 1975. 

From 2. international conference on stable isotopes; Oak 
Brook, _— USA (20 Oct 1975). 

In Proceedings of the second international conference on 

stable isotopes. 


Deuterated tyrosine and phenylalanine have been used for the 
study of their respective metabolism in patients with phenylketon- 
uria (PKU) and in healthy persons. Urinary excretion of dopamine 
and its metabolites was studied by GC-MS after oral administration 
of deuterated L-tyrosine in 2 patients with PKU and in normal 
controls at low and high plasma phenylalanine levels. From these 
studies it seemed that the in vivo tyrosine 3-hydroxylase activity and 
thus the formation of L-dopa depend on the phenylalanine concen- 
tration in plasma and also in tissues. After loading 3 mentall 
retarded patients with 3,5-[?H2]-4-hydroxyphenylalanine, we 
among others, excretion of deuterated m-hydroxyphenyl-hydracrylic 
acid, p-hydroxymandelic acid, p-hydroxybenzoic acid, p-hydroxy- 
hippuric acid, benzoic acid and hippuric acid. An intramolecular 
rearrangement is postulated. Deuterated phenylalanine was used to 
investigate phenylalanine and dopa metabolism in PKU. In addition, 
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one untreated person with PKU of normal intelligence and normal 
excretion of catecholamines at high plasma phenylalanine concentra- 
tion was investigated in order to see whether there exists an alterna- 


31008 pp Use of stable isotopes for 

Hae vivo study of metabolic disorders. Faull, K.F.; Gan, I.; Halpern, 
B.; Danke, D.M. (Univ. of Wollongong, Melbourne). 1975. 

From 2. international conference on stable isotopes; Oak 


Brook, 
spe the second international conference on 


GC-MS instrument operating — control using 
time ave and mass fra 


tivity o! method suggests the procedure ue in ly 
metabolic defects. 


31009 (CONF-751027—, pp 400-410) Studies on nitrogen metab- 
H.; (Karl Mara U; 975. 
|-Marx-Univ., Leipzig). 1 
conference on stable isotopes; Oak 
In Proceedings of the second 
investigation of nitrogen 
stable nitrogen i in human betngs tll inthe fis stages 
of devel it. To stimulate this research a new automated 
analyzer, on SS technique and the ae 
— principle, is introd The most importan i 
tity and chemical form of — Tauplicese analysis + 
blank) : 120 yg N, NH,C1; 18 capacity, 380 
samples. In term experiments under hard routine conditions a 
relative error of 2 ...5 percent was found. Several improved routine 
a sample tion of nitrogen compounds in urine and 
are presen’ ults from clinical metabolic studies, in 
which 15N-glycine was given to patients and healthy by oral 
administration or continuous infusion, demonstrate igh qualifi- 
cation of the analyzer for nitrogen metabolic and nutrition studies. 


31010 pp 411-415) Urea and water balance 
during of patients with renal failure. Schmidt, H.L.; 
a Traut, G.; Keller, H.E. (Univ., Munich). 1975. 
rom 2. international conference on stable isotopes; Oak 
Brook, ‘noi USA (20 Oct 1975). 
In Proceedings of the second international conference on 


isotopes. 
The total body water and its equilibration with dialysis liquid 
mined by means of isotope analysis with Under the 
treatment, water exchange between the 
weight of the patients to their loss of water. From the 
2 patients was calculated; the volume, in which it was dissolved, 
proved to be identical with the total body water. The decrease of the 
activity of the urea during dialysis yielded the de novo- 
synthesis of this metabolite; the equilibration rate of urea between 
body water and dialysis liquid was about half of that of water. The 


diffusion; the ts aim toward improvement of the 


31011 pp 445-455) of '*C-valine 
metabolism in methylmalonic acidemia using nuclear magnetic reso- 
nance: identification of propionate as an obligate intermediate. 

Tanaka, K; .~- (Yale Univ., New Haven). 1975. 
From 2. international conference on stable isotopes; Oak 
ee (20 Oct 1975). 
In Proceedings of the second international conference on 


stable i isotopes. 
[a-**C]- and [a,8-'*C]valine were administered sequentially 
peer | of valine from methylmalonic acid semialdehyde to methyl- 
CoA. Methylmalonic acid was isolated from multiple urine 
ae purified, and analyzed by **C nuclear magnetic resonance 
Sa Contrary to the widely accepted view, the results 
w unequivocally that methylmalonic acid semialdehyde is decar- 
boxylated to propionate before conversion to methylmalonyl CoA. 


31012 (CONF-751027—, pp 485-494) *H and °C tracer studies 
of ethanol metabolism by Fourier transform ™“C{[?H, ‘H] NMR 


| 
lism in one normal and two tyrosinemic patients. labeled tyro- 
sine was ingested orally, after which urine and serum samples were 
examined at reg intervals for residual labeled tyrosine and tyro- 
OU we nav Deen av LO CUUCE LOIS ‘a: any 


difference spectroscopy. (Univ. of 
ley); Burlingame, A.L.; Cronholm, T. 1975 
From 2. international on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second 


steroids from x 

beled with and/or was administered to ble fala rts, 
bile acids were collected, derivatized and 
spectra from ™C[?H, 

brackets imply complete ——_ upling 


J 
are J-coup 


31013 (CONF-751027—, 
13C incorporation 


in of 
dee ., Sunnyvale, CA). 1975. 
conference 


international 
Brook, ino, USA (20 Oct 1975). 
In Proceedings of the 


Mode! 3300F, GC-MS with 6100, Data'§ 
enrichment and to evaluate the distribution of 
show that the method described is suitable for 


of the °C incorporation into glucose. 
MEDICINE 


(USA). 1976. Contra 18080. 

p- 3. 

on breast carcinoma, the radiologist’s ex- 

New York, United States of America (USA) 


Geometric arrangements and exposure conditions used in 
ificati i i 
as in various 


clear medicine. Henne, R.L.; Erickson, J.J.; McClain, W.J.; Kirch, 
D.L.;. (Oak Ridge National Labs Ten, (USA). Jan 1977. Contract 
$8.00. 


are listed the type of studies for whic 


naire is included. (HLW) 
31016 Effects of tissue on dose patterns in cylin- 
ders irradiated by beams. Hamm, R.N.; Wri H.A.; 
Turner, J.E. (Oak Ridge National Lab., Tenn. (USA)). Med. 
Biol; 21: No. 6, 982-987(Nov 1976). 


fal 
welch based on the technique, 
has used to calculate isodose contours showing the effects of 
bone and air inhomogeneities in tissue targets irradiated by parallel 
and converging beams of negative pions. The results demonstrate 
that the presence of bone, air cavities and other regions of different 


the general nature of the differences in dose patterns qualita- 
tively understood, the examples indicate that it is difficult to extrapo- 
late from one case to another, even for the same pion beam. It is 
however possible to perform detailed calculations _ 
out undue cost, using a Monte Carlo code such as PION. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 30343, 31015 


31017 Bleomycin *"'In scanning: a new technique for detecting 

subclinical metastatic cancer. Silverstein, M.J.; Verma, R.C.; Touya, 

J.J.; Bennett, L.R.; Morton, D.L. (Univ. of California, Los Angeles). 
Surg. Forum; 26: 129-131(1975). 

Preliminary experience shows bleomycin '''In to be a promis- 

t for earlier detection of subclinical 


ell Radiopharmaceuticals. Subramanian, G.; Rhodes, B.A.; 
J.F.; Sodd, V.J. (eds.). New York; Society of Nuclear 
Inc. (1975). 568p. 
From Interna‘ um on radiopharmaceuticals; At- 
lanta, Com USA (12 Feb 19 1974). 
The objectives of the symposium were to generate compre- 
hensive reviews of the major 


31019 Radioactive diagnostic agents: current problems 
14 of In Radiopharmaceuticals. Subramanian, G. (ed.). New York; 
Nuclear Medicine, Inc. 

on radiopharmaceuticals; At- 


International symposi 
lanta, Georgi, USA (12 Feb 1974). 
INF-740203—. 


31020 Dynamic studies with radiopharmaceuticals. Potchen, E.J. 
Johns Medical School, Baltimore). PP. 15-20 of In 
Subramanian, G. (ed.). New York; Society of 
Nuclear Medien Ine Inc. (1975). 
From International symposium on radiopharmaceuticals; At- 
USA (12 Feb 1974). 


the basic Thea of the three relatively 


of In Radiopharmaceu 
Subramanian, J. 2 of Medicine, Ine. 


(197 
F International s radiopharmaceuticals; At- 
lanta, Georgia, US USA (12 
-740203—. 


Some topics discussed are as follows: 
99m/Tc in various radiopharmaceutical preparations; /sup 99m/Te- 
labeled polyhydroxy compounds and their behavior on on sephadex 
elution of reduced Tc from sephadex columns by 
solutions of polyhydric alcohols, and solutions of new jo 
droxy acids; /sup 99m/Tc-labeled human serum albumin; and /sup 
99m/Tc-labeled sulfur colloid. (HLW) 
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Stable isotopes. 
A novel form of NMR difference spectroscopy has been 
developed to monitor low levels of deuterium incorporation in 
y la- 
3C 
the 
lei, 
s. Particular sites 
skeletons could 
fhus be cValualcd ang COmparcd WIth ini ysis. A practical 
lower limit of approximately 20 nanomoles of “C—?H couples = - = - 
could be observed using this technique, through use of sample a low | results. 
microcells, quadrature detection and long-term signal averaging. When the clinical findings are correlated with the scans and obvious 
areas of acute inflammation or edema are excluded, the bleomycin 
569-573) Analysis of uniformity of 111Tn scan becomes a highly valuable, atraumatic, clinical staging 
interest. Heron, EJ. tool. 
on stable isotopes; Oak 
international conference on 
stable isotopes. 
One problem encountered in biochemical and clinical applica- 
tions of stable isotopes is the a of the uniformity of °C 
incorporation in compounds uced by in vivo photosynthesis 
using CO». Such aa were analyzed for ‘einai of present recent developments in radiop aceutical technology, and 
label, percent unlabeled material and percent enrichment by com- to provide a forum for the exchange of ideas. Separate abstracts 
ing a Finnigan were entered for the individual papers. 
m. Both electron 
used to obtain total 
the °C. The results 
the detailed analysis 
a ollowing topics are discussed: gamma emitters incorpo- 
rated into compounds or es important current diagnostic 
problems in medicine; search for new useful radiopharmaceuticals; 
problems of radiation dose for internally administered radioactive 
materials; and problems of availability of radiopharmaceuticals. 
(HLW) 
(11 Oct 1976). 
See 
Many 
ed by 
simple apho: 
implication i 
intended for use in ¢ y dynamic function studies. it is mpor- 
tant to appreciate that dynamic function studies measure physiologi- 
cal processes and not pathological entities. Although abnormal 
physiology frequently correlates with an observed pathology, it 
section and a Vendors’ section. The Users’ section consists of de- seems equally important to define disease on the basis of abnormal 
tailed installation descriptions and indexes to these descriptions. A pathophysiology rather than simple static anatomical pathology. The 
ical description contains the name, address, and size of the understanding of both the time-dependent processes of the physiol- 
the ogy being observed and the time-dependent phenomena of radionu- 
the clide transit should lead to improved clinical use of 
computers are utilized, including the languages used, the method of radiopharmaceuticals. It is obvious that considerable research re- 
output and an estimate of how often the study is performed. The mains to be done not only in the development of 
Vendors’ section contains short descriptions of current commercially radiopharmaceuticals but also in an improved understanding of the 
available nuclear medicine systems as supplied by the vendors them- physiological processes they detect. 
include 
31021 Chemistry _of technetium _as__ applied _to 
erapeu' are now beginning for negative pion bes 
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31022 Labeling proteins with /sup 99m/Tc. Lin, M.S. (Stanford 
Univ., CA). pp 36-48 of In Radiopharmaceuticals. Su! G. 
(ed.). New York; Nuclear Medicine, Inc. (1975). 

From Interna +07 um on radiop ; At- 
lanta, USA Feb 1 


Efforts to Tc are 
by the wn 


regard By anion 
parative separation with AG1- 
procedure; nature of reduced, unbound technetium; breakthrou; of 
stabilized /sup 99m/Tc-Sn(II) colloid in anion exchange 


filtration column separation; and thin-layer chromatography; : 
and saline paper chromatography of /sup 991m/Tc-HSA and *5]- 
HSA-torption of of HSA to No. 1 paper. (HLW) 


31023 Labeling blood cells with /sup 99m/Tc. Eckelman, W.C. 
vr, Washington Univ., Washington, 
49-54 of In Radiopharmaceuticals. 

New Yark webeg aed of Nuclear Medicine, Inc. (1975). 


International s: on 
lanta, Georgi, USA USA 2 Feb 1 


The labeling of red blood cells with /sup 99m/Te has brought 
about improved diagnostic accuracy in blood pool and splenic 
development of a satisfactory /sup 99m/Tc red cell 

‘kit should greatly facilitate the read use of /sup 99m/ 
Tc-red blood cells. The preliminary communications on the labeli 
this area will result in truly specific radiopharmaceuticals analogous 
to the iodinated tumor anti being proposed but using the ideal 
physical characteristics of 


31024 /sup 99m/Tc-penicillamine complexes. Tubis, M.; Krish- 
namurthy, G.T.; Endow, J.S.; Blahd, W.H. (Wadsworth Hospital 
eles). pp 55-62 of In harmaceuticals. Subra- 
oa (ed.). New York; Society of Nuclear Medicine, Inc. 


From USA on radiopharmaceuticals; At- 
lant, Georgia USA Feb 1974) 


nan teuierien ures and in the formation of chelates, 
heptavalent /sup ‘c-pertechnetate ion is reduced by a variety 
of reducing agents such as the stannous ion or ferric-ferrous ions and 
dimethylcysteine) or carrier-free /sup 
is a vast excess ucing agent providing proper 
milicn for the maintenance of the reduced /sup 99m/Tc at the lower 
oxidation state until chelation is complete and during the useful 
ae ne In this chapter we will concern ourselves 
with the preparation of /sup c-penicillamine per se and its 
combinations as well as chelates of technetium with closely related 
congeners of | and their application to nuclear medicine. 
is the D-isomer of 3-mercaptovaline or £,8-dimeth- 
ylcysteine, a sulfhydryl-contai 
teristic degradati 


8 and G-25 columns in a pl cal 


31025 Phosphonate moiety: labeling with /sup 99m/Tc(Sn) after 
synthetic attachment to diverse biological compounds. Castronovo, 
F.P. Jr. (Massachusetts General Hospital, Boston); McKusick, K.A.; 
Potsaid, M.S.; Dolphin, D.; Callahan, R.J. pp 63- 
70 of In Radiopharmaceuticals. Subramanian, G. (ed.). Sow Wad: 
Society of Nuclear Medicine, Inc. (1975). 


From Interna symposium on radiopharmaceuticals; At- 
lanta, > USA (12 Feb 1974). 
-740203—. 


The possibility of using the phosphonate moiety as a carrier 
of /sup 99m/Tc(Sn) while chemically attached to a compound 
Fearon different biological p was realized when 3-amino- 

xypropylphosphonic acid ACPA) wa was synthesized. The non- 
phosphonate of the molecule was chosen because of its 
chemical si ity to the alpha-aminocarboxyl group of an amino 
acid. It was theorized that if the Mp meres 


ami 


however, its ultimate biologi 
the following: The site of / 
molecule; the effectiveness with which the 


by measuring the 7.0 
by several phosphonate compounds. The sequestration index of 
ACPA was comparable to that for diphosphonate (HEDSPA) and 


ERA VOL. 2, NO. 12 


that sn amino acd, nine, di acid). 


dioxide (S.L. The dia sgget tha he 
of the ACPA molecule binds 
aminocarboxyl portion. 


31026 Solution chemistry of carrier-free indium. Welch, M.J. 
aa Inst. of Radiology, St. —— Welch, T.J. 
jharmaceuticals. Subramanian, G. 


. (ed.). New Y 
of Medicine, Inc. (1975). 
From International symposium on Gin sneak At- 
lanta, USA (12 Feb — 
-74020: 


and B. Above all, it must be noted that all injected preparations do 
not act simply as blood pool agents because of the slow dissociation 
rates of the indium complexes, even though equilibrium constants in 
all cases considered favor the formation oft the indium-transferrin 
complex. Once again one must stress that the mechanism for any 
reaction is always initimately tied to relative rates of pertinent 
reactions. 


31027 111Jn-labeled radiopharmaceuticals and their clinical use. 
Goodwin, D.A. (Stanford Univ., CA); Sundberg, M.W.; Diamanti, 
C.L; Meares, C.F. of In Radiopharmaceuticals. Subraman- 
ian, 'G. (ed.). New York; Society of Nuclear Medicine, Inc. a 

From International symposium on radiopharmaceuticals; A 

lanta, ae USA (12 Feb 1974), 
'-740203—. 

Several scanning procedures require a delay of one to several 
days following administration of a 
maximum target accumulation and sufficien 
background activity (8). For such procedures 2.8-day 1"In has near- 

uch studies include radionuclidic 
bone marrow visualization, and 


ill greatly enhance the 
pharmaceutical label not only of '“"In but also of other radionuclidic 
metals. This chapter will also briefly describe the use of '"In as a 
tomography. Both techniques depend on 
coincidental gamma rays in high attendance. 


31028 Preparation of /sup 113m/In radiopharmaceuticals. Al- 
varez, J. (National Inst. of Nuclear Energy, Mexico City). pp 102- 
107 of In Radiopharmaceuticals. Subramanian, G. (ed.). New York. 
Society of Sasiier Medicine, Inc. (1975). 

From International symposium on radiopharmaceuticals; At- 
lanta, Georgia, USA (12 Feb 1974). 

See CONF-740203—. 


pure 
degree of internal conversion), versatility, 
harmaceuticals, and ease of processing. rather long useful 
life of the indium generator has made it valuable to certain laborato- 
113m/In should be 


a leader in the diagnostic arma- 
mentarium and a radionuclide with great potential for development. 


—.. Production and use of ‘I. Sodd, V.J. (Nuclear Medicine 
125-133 of In Iharmaceuticals. Subra- 
rain, G. (ed. York; Society of 


From International symposium on radiopharmaceuticals; At- 
lanta, yay USA (12 Feb 1974). 
-740203—. 


Iodine-123 has been produced by a variety of nuclear reac- 
tions and is presently available commercially with a few percent 
evaluation of the mpure Fadion 

uation uc! it to 

image quality to that obtained using ‘"I. The impure ‘I is pre- 
ferred to "1 because, if administered near calibration time, lower 


“exposure to 
thyroid images when 
with and The production of large-scale 
quantities of high-purity '**I may soon be realized. 

31030 Comparative evaluation of ‘**I and /sup 99m/Te for thy- 
roid studies. Atkins, H.L.; Ansari, A-N.; Bradley-Moore, P.R.; Lam- 
(Brookhaven National Lab., Upton, NY). pp 


brecht, R.; Wolf, A. 


The same 
solubilize tin 
pnate portion 
/Tc({Sn) but not the 
compli 
carrier 
immun| 
ISOLODEs, OF ings tfig Y CILik 
preparation of the radiopharmaceutical or in the p mecha- 
nism for its use is based on three main points: (A) equilibrium 
constants for all reactions involved, (B) rates of all reactions in- 
volved, and (C) similarity between indium(II]) and iron(II) for A 
lymphatic studies. Currently we are studying a new technique that 
will allow a wide variety of organic compounds to be tagged with 
This brief review points out some interesting applications of / 
sup 113m/In, a radionuclide possessing very attractive features, 
duced synthetically. Of the stereoisomers, the D-form is the natural 
form and the least toxic. 
m could be a function of 
n) binding on the ACPA 
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134-140 of In i Subramanian, G. (ed.). New 
York: Society of Nu th 


Both / 
i function and anatomy. The nuclides have similar 
i gamma photons, and their short physical half-lives result in 
radiation dove, thus allowing admintrtion of lrg iti 
not bear a consistent and 


Necker Medicine, ne Inc. pa 
rom 


on radiopharmaceuticals; At- 
lanta, USA Feb 1 


studies. 
of potentially useful molecules with '*F. Such labeling techniques 
Given the difficult chonical probleme associated with labeling, i 
associated with **F labeling, it 


exists or when its use will result in a significant improvement over 
available radiopharmaceuticals. 


International s 


Experience i 
to nuclear medicine since they are unique sources of several impor- 
tant short-lived radionuclides—notably “O, ™N, and “C. Some 
half-lives (e.g., 1 and 
make only on a 


vide scale routine radiopharmaceu' 
31033 Cyclotron-produced 
niv. of California, Los | 
lanta, Georgia USA (12 F198). 


MacDonald, N.S. 
165-173 of In 
York; Society of 


on radiopharmaceuticals; At- 


). 
G. (ed.). 


York; Society of 


See CONF-740203—. 


tical. 

ae ee nuclear medicine. Some have become clini- 

cally val Je; ™'In and Ga, for example. A table lists cyclotron- 

jluced nuclides and their medical applications with references. 

—_— of oxygen, nitrogen, carbon, and fluorine are omitted 

from the table because they are covered in a recent comprehensive 

review by Wolf, et al as well as in Chapters 14 and 19 of this volume. 

We also call attention to the reviews of cyclotron of 

radionuclides compiled by Silvester, Svoboda, and Pinajian. 


31034 Production of high-purity *'Rb. Rich, B.; 
). pp 174-179 of In Radiopharmaceuticals. S' 
ed). hg of Nuclear Inc. (1975). 


lanta, USA USA (iF Feb 


At- 


of ®Rb are described. 
or appokimaely dese 
used to bombard aon 


target material. The rection several advange (A) 
at an energy below 7.4 MeV 


the 190-keV image to /sup 81m/Kr 
“Rb. A) ximate values for myocardi- 
in a normal volunteer are 


Sequential enzymatic synthesis and 1 
glutamic acid and ‘*N-L-alanine. Cohen, M.B. (Veterans Administra- 
—_ CA); Spolter, L.; MacDonald, M.; Chang, 
184-188 of In Radiopharmaceuticals. Subra- 
York; Society of Nuclear Medicine, Inc. 


1 
lanta, USA USA (1 Feb 


volves the synthesis of ‘*N-L-glutamic acid by one enzyme, the 
The 
13N-L-alanine was evaluated in ani- 
distribution studies and showed good 


kinetics of 


e, Orsay, France). 
In 


jubramanian, G. (ed.). New 
of Nuclear Medicine, Inc. Se 
From International symposium on pee At- 
lanta, ‘Se Snr USA (12 Feb 1974). 
-740203—. 
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the known radionuclides, only a few combine suitable 
of 
favor as the agent of choice for routine clinical bone imaging, ap 
rimarily because of its relatively high cost and the high energy ons ean te 
(051 MeV) of its positron annihilation photons. Although organic 40% Kr a mi luce much less /su 
uorine compounds have been applied to many diverse areas of the 
fluoro-organic molecules as radiopharmaceutical tracers in clini 
nuclear medicine. Classical methods of fluorination have only re- 
cently been adapted for the multimillicurie synthesis of ‘*F-labeled y mCi is significantly lower it from 
organic compounds at high specific activities. Although initially *He preparation (approximately 230 mrads/mCi *'Rb); (C) the pro- 
promising with model compounds (18-20), hot atom pt tech- cedure is — to compact cyclotrons with deuteron capability 
niques have oe Ses for direct production of biologically only as well as to machines with *He capability. Using the high- 
interesting ‘*F- cman my molecules. “Exchange” label- purity *'Rb, pilot observations on a human suggest the feasibility of 
ing — displacement) been successfully applied to the noninvasive 4 
synthesis of '*F-fluoroaliphatic compounds for use in several radio- blood flow ( 
to-*'Rb ratio 
with 511-ke 
al perfusion 
consistent with values reported in normal persons. It appears justi- 
fied to pursue this + to validate the present results using 
alternative and more direct methods in man and experimental ani- 
question is often ——. That is: which peed compounds mals. 
and/or procedures are likely to prove most useful to the practicing 
clinician (assuming that appropriate labeling methods are available). 31035 = N radiopharmaceuticals. Harper, P.V.; Lathrop, K.A.; 
The answer, in general seems obviously simple. Future devel- Krizek, H.; Lembares, N.; Dinwoodie, R. (Univ. of ars Pp 
180-183 of In a. Subramanian, G. (ed.). New 
York; Society of Nuclear Medicine, Inc. (1975). 
From International symposium on radiopharmaceuticals; At- 
lanta, oo USA (12 Feb 1974). 
See CONF-740203—. 
31032 Biomedical cyclotron in a medical center: capabilities and A variety of production methods and rapid chemical synthe- 
problems. Silvester, D.J. (Hammersmith Hospital, London). pp 157- ses have been worked out for “*N. The following topics are dis- 
164 of In iopharmaceuticals. Subramanian, G. (ed.). New York; cussed: i aiLw) methods; physiology of ™NHs; and syntheses 
with 
radiopharmaceuticals; At- 
ture machines for medical 
centers may be the need to provide fast neutrons for radiotherapy, 
and that implies deuteron beams of at least 15 MeV be available. 
radiopharmaceuticals; At- 
s and separation of **N-L- 
plutamic acid and -L-aianine are uescribed. Basically, that in- 
relatively small } gl, TY 
linear accelerators such as BLIP. That will leave the ical ma- 
chines more free to concentrate on the development of 
radiopharmaceuticals incorporating the short-lived nuclides--where 
the full extent of their capabilities has yet to be realized and the 
are perhaps most challenging. If the a aS pancreatic agciit. 
. dual role in radiotherapy as well as radiopharmaceuti uction, 
however, it becomes particularly important to pay poem attention 31037 Synthesis and distribution EE C-chlorpromazine 
to the provision of ancillary equipment (beam-switching and target- in animals, Maziere, M.; Sainte-Laudy, J.L.; Crouzel, M.; Comar, D. 
changing devices, for pe oe which will enable it to operate pp 189-195 of 
both rabbits and monkeys, a very early radioactivity build-up in the 
brain and lungs (immediately after injection). The lung and brain 
activities develop and decrease during the experimental period 
(about 60 min) whereas that of the liver increases. Quantitative 


activity obtained by intravenous injection rpromazine 
hydrochloride prove that the radioactivity observed is indeed an 
accumulation and is not due to of the blood flow, the blood 
activity tumor fixation of ''C-chlor- 
mice ender cor cond 
tions. Kinetic study of "C-chlorpromazine in vivo is 
not easy to pursue in animals such as rabbits or monkeys, and even 
less so in mice, in view of the size of the animal and the resolution of 
the camera collimator. But this, we think, is relatively 
rtant as the aim of this work is to prepare for the 
to humans of this new pharmacokinetics method. 


H. ‘National Lab., Upton, NY). pp 
Radiopharmaceuticals. Subramanian, G. (ed.). New York; Society of 
From In on radiopharmaceuticals; At- 
lant, Georgia, USA 
We have recently been in a program designed to 
od to C-labeled catechola- 
to explore the potential use of these catecholamines as 
scanning agents and as unique tracers in biochemical research. 
are discussed: The use of **C as a tracer; the 


methods of radiopharmaceutical quality 
M. (Centre d'Etudes > 
Sook pp 207-227 of In Radiopharmaceuticals. S' i 4 
(ed.). New York; Nuclear Inc. (1975). 
From International +r 7 on radiopharmaceuticals; At- 
lanta, ——S USA (12 Feb 1 
-740203—. 


In this c ter we have attempted to review the analytical 
methods used in of 
well as 


: pp 228-235 of In 
Radiopharmaceuticals. Subramanian, G. (ed.). New York; Society of 
Nuclear Medicine, Inc. 

From International on radiopharmaceuticals; At- 
lanta, USA Feb 1 


ably sufficient. The elution column with 15 
ml eluting agent can be done faster than the application, drying, and 
the method, however, is that it can be performed in a c iosed 
system at the preferred pH value and in inert atmosphere if desired. 
This is a great advantage over TLC where one must consider the 
effect of laboratory atmosphere and developing solvent. The GCS 
method is especially valuable for analysis of poor! 


bate and /sup ‘c-pol 


macroaggregated particles may easily fall off tes rsuing 
lv 
system. In comparison with TLC the 
tion of /sup 99m/Tc-labeled compounds. 


31041 Radiopharmaceuticals: regulatory ELL. 
(Dept. of Health, Education, and Welfare, Welfare, Weshington DO pp 238. 
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In Radiopharmaceuticals. Subramanian, G. (ed.). New York; 
Society of Nuclear Medicine, Inc (1975). 
From International on radiopharmaceuticals; At- 


lanta, Coe USA 


We atthe FDA fea investi 


ihe investigation ibelng being 


cological research cannot be 
design clinical protoco must 
to answer the questions such studies 


31042 Particulate 
— M.A. (Peter Bent Brigham Hospital, 
In Radiopharmaceuticals. —— (ed.). New 
tiopt tical 


lanta, Usa (iF on 


i currently in 

c-HAM, and 
have an av particle size of about 30 
ts range from 20 to 50 


segmen: 
ety factors of 10? to 10* for acute 
for lethal complications. True capillary blockade would yield 
off than 10° Chronic toxicity 
ation only with macroaggregated iron hydro 


use. Rhodes, 
Baltimore). pp 283-291 of In Radiopharmaceu' ticals. S 


lanta, USA USA (i Fe 


croaggregated albumin, and 
Fo tm Cohen, P. (Bureau of Biologics, Bethesda). 
In Radiopharmaceuticals. Subramanian, G. (ed.). New 
of Nuclear Medicine, Inc. (1975). 
From International symposium on radiopharmaceuticals; At- 
lanta, y= USA (12 Feb 1974). 
of NSA (normal albumin), 
Antigenic serum 
MAA (macroaggregated albumin), and HAM (human albumin mi- 
crospheres) were determined in vivo in guinea pigs and in vitro in 
gel diffusion plates. Results showed that HAM could sensitize but 
seldom elicit when used to 
contrast, NSA and MAA were 
laxis clube alumi, a 
determinants of albumin may be altered or 
these determinants may be less available to 
sonst with af ts oben GHLW) 


31045 Radioactive gases: production, properties, handling, and 
uses. Ponto, R.A.; Loken, ME. (Univ. 
pp 296-304 of In Radiopharmaceuticals. Subramanian, G. (ed.). New 

rom International symposium on radiopharmaceuticals; At- 
lant, Georgia USA (12 Feb 1974). 

INF-740203—. 

A number of radioactive gases are used for nuclear medicine 
procedures. Many gases have been used, including the radioactive 
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onal radiopharmaceuticals 
should to other investigational new 
drugs and that radiation constitutes an additional hazard. We have 
found no basic difference between reactor- and accelerator-produced 
hazards of pharma- 
31038 Carrier-free ‘C-labeled catecholamines. Fowler, J.S.; 

0 3 a control s mi 
the hospital as well as supplier, based on the research work on 
product development and complete production scheme, to give 
significance to clinical investigations and to maintain appropriate 
standards of identity, strength, quality, and purity. 

use of C-labeled catecholamines as scanning agents; 
evaluation of the catecholamines as eye agents; and the pharma- use 
cological interaction of catecholamines and the metabolites of alco- sup 
hol. pm. 
pin; 
almost entirely in the 15 to 40 ym range. From anatomic and 
morphometric data on the microvasculature of the lung, it is clear 
that these agents primarily block precapillary arterioles rather than 
gives 
to 
safety 
31043 Albumin microspheres: current methods of preparation and 
the in the pharmacopeias and the methods G. 
popular among qu ity control laboratories--chromatography, elec- ; 
trophoresis, etc. We have distinguished among radiopharmaceuticals ticals; At- 
derived from reactor-produced radionuclides, prepared from gener- 
accelerators. Since new kits are ming available every day . : : 
to hospital radiochemists and radiopharmacists, we emphasized the - yi of albumin 
4 p 99m/Tc, /sup 
necessity of rapid quality tests for the new radiopharmaceuticals 113 and other nuclides; labeling efficiency; testing the micros- 
produced from these kits. This review has considered only the ter te 
iterature of the past 3 years. The field of radiopharmaceuticals is of otter a pore 
g quickly thanks to the rapid development of nuclear medi- basic applications. (HLW) 
31040 Gel chromatography column scanning: a method for identi- 31044 __ Immunologic relationships of human serum albumin, ma- 
fication and quality control of /sup 99m/Tc radiopharmaceuticals. 
The GCS method is technically easier to use than convention- 
al gel chromatography with fraction collection. It requires about 15 
min to perform a 15-ml elution of a column filled with Sephadex 
G25 M. This time can be shortened to a few minutes by pressing the 
eluting agent through the column. This technique gives reduced 
Emphasis is placed on the inert gas Xe which is the most 
commonly used at the present time. 
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31046 Doe EE 
N.D.; Dore, E.K.; Ramanna, L. (Uni¥ 
305-315 of In Radiopharmaceuticals. S' 
(ed.). New Fork Society of Nuclear Medicine, Inc. (1975). _ 
International symposium on 
lant, Georgia USA (12 Feb 1974). 
INF-740203—. 
The following topics are discussed. 
test agents, and ; normal 
images using /sup 113m/In, /sup 
patency and radioaerosol deposition; aerosol lung images in chronic 
imaging in in 
tions and possible future advances. (HLW) 


31047 Evaluation of /sup 99m/Te-labeled 
as Subramanian, 


California, Los 


ticals. 
eae of Nuclear Medicine, Inc. (1975). 
rom International s +7 on radiopharmaceuticals; At- 
lanta, Georgi U USA (12 Feb 1 
-740203—. 


/sup 99m/Tc-labeled methylenedip apy 


for the study of bone and 
International sym 


circulation; and 
tion by tracer washout methods after direct intramedullary injection. 
dew /sup 99m/Tc, ps and Graphs 


(Johns Hopkins Medical Institutions, Baltimore 
In Radiopharmaceuticals. Subramanian, G. ed). 


From Ini 
lanta, USA (12 F Feb 1 
See CONF-7 


Properties following bone 
tabulated: 


tage 
emission of 140 keV, and relatively lower radiation 
ized small human serum albumin 

99m/Tc with particle si initi 

seem to offer ee 


31050 Evaluation of colloids for RES function 


W.B. iv. of W Seattle). — ISS of 4 
i ubramanian, G. Rew York; Society of 
Nuclear Inc. me ine. (973). 


From jum on radiopharmaceuticals; At- 
USA USA Fel Feb 
of the RES has been elucidated 


ed. Few Yor Society of 
Nocleer Medicine, Ine. (1973). 


vailable. 
but as yet, myocardial has not become an 


Radioiodinated lipophilic dye for 
.G.; Diemer, J.E.; Watts, R.S. (Univ. of New Mexico, 
Albuquerque). of In Radiopharmaceuticals. 
G. (ed.). New of Medicine, Inc. 


lanta, USA USA Feb 


lanta, Georg USA USA 
See 
Some 


c, "Ia, /sup 113m/In, /sup 114m/In, /sup 
115m/In, and Fig: tubular secretion; measurement of renal 


Subramanian, G. (ed), New York; Society of 


Inc. 
ticals: A 
lanta, Georgi, USA USA Feb 


Fe BIOMEDICAL SCIENCES, BASIC STUDIES 3189 
largely an evaluation of the diagnostic or potential oo ic agents 
used in nuclear medicine. A father large variety © colloids and 
radioactive labels have been used or considered. 
lanta, Goong. USA (12 Feb 1974). 

See CONF-740203—. 
Investigations with imaging of the heart were begun as soon 
phosphate compounds or other diseases of the heart. Part of this failure is due to the 
fee, J.G.; Blair, R.J.; relatively small size of the heart and its continued state of motion; 
-D. (Upstate ter, Syracuse, NY). pp 319-328 af 
Y, reg By performed by one of two alternative ap- 
proaches: either abnormality appears as an area of diminished 
uptake attributable to a localized relative decrease in blood flow or 
as an area of increased uptake caused by a predilection for certain 
Results of evaluation of /sup 99m/Tc-labeled phosphate com- comgoea to concentrate in damaged tissue. The former technique 
pounds for possible use for bone imaging in nuclear medicine are has more extensively explored. Monovalent cations which 
summarized. Data on preparation of compounds and their bio- behave as potassium analogs have received the greatest attention 
logical distribution are ted. Clinical applications of selected (*K, °Cs, **Rb). These analogs are rapidly cleared from the blood 
after intravenous administration and therefore can be used as indica- 
tors of relative blood flow both to and within organs. However, 
these ions are not specific to the heart and an intracellular exc’ 
occurs to some degree with all cells in the body. Lesion i 
radiotracers have so far been found only for acutely damaged 
enna In general this class of compounds will concentrate in 
i ry tissue anywhere in the body. There is general agree- 
ment that myocardial ~y + will detect most major acute and 
recent myocardial infarcts. In severe coronary artery disease without 
recent infarction, the image is often entirely normal at rest. During 
an — attack, perfusion abnormalities can develop that are not 
seen during a symptom-free period. 
On O ilacer VY DOT ind ‘ 
relation to blood flow v-sre conducted in two areas; measurement of 
overall bone blood flow by extraction of bone-seeking tracers from 
Orange dye identified as ee 
thol (TAN) was synthesized by coupling the diazonium salt of o- 
toluidine with 2-naphthol and ——- was radiolabeled with 
1251Cl. As part of the toxicology studies before human use, excretion 
and distribution studies in rats have been conducted. This report 
deals primarily with the results of rat distribution studies which have 
been carried out 1/6, 3, 6, 12, 24, 48, and 168 hr after intravenous 
, injections of the radioiodinated dye ('**I-TAN). It also describes 
marrow scanning agents are briefly some of the labeling procedures and the results of rat excre- 
k 99m/Tc-sulfur colloid, / tion and whole-body retention of intravenously injected '*I-TAN. 
h-59 is a useful agent but has 
uch a high-cneigy galina ciussion tat the sites of active erythroid 31053 Radiopharmaceuticals for quantitative study of renal func- 
bone marrow cannot be delineated adequately. Technetium-99m tion. Blaufox, M.D.; Chervu, L.R.; Freeman, L.M. (Albert Einstein 
suitable gamma Coll. of Medicine, Bronx, NY). pp 385-395 of In 
dose. Standard- Radiopharmaceuticals. Subramanian, G. (ed.). New York; Society of 
with / 
tes of othe posium on radiopharmaceuticals; At- 
Ww) 974). 
are as follows: the role of glomerular 
filtration and tubular reabsorption in renal function; measurement of 
glomerular filtration rate using inulin and derivatives labeled with 
4C, 15], 451], and *'Cr, radioactive vitamin B12, contrast agents 
such as diatrizoate labeled with '*I and ‘**I and iothalamate labeled 

microscopic localization of a variety of radioactive and nonradioac- of renal blood -, using *’Hg-chlormerodrin, /sup 99m/Tc-per- 

tive particles and emulsions. The functional capacity of the RES has technetate, /sup 99m/Tc-Fe-ascorbic acid, /sup 99m/Tc-penicilla- 
been evaluated in animals and man in excellent eo using mine-acetazolamide, /sup 99m/Tc-glucoheptonate, and /sup 99m/ 
131]-labeled microaggregated albumin. This type of y, however, Tc-dimercaptosuccinic acid. (HLW) 

accounts for a very small fraction of the medical use of radiocol- 

loids. Likewise, radiocolloids are used infrequently in cancer therapy 31054 Radiopharmaceuticals for gamma cisternography. Bell, 

but may be useful as a relatively localized radiation source following E.G. (Crouse-Irving Memorial Hospital, Syracuse, NY); Maher, B.; 

intracavitary or interstitial injection in certain cancer patients. By far McAfee, J.G.; Su 

the largest use of radiocolloids in nuclear medicine is for medical i ticals. 

diagnosis. Liver imaging, for instance, is a primary diagnostic test for 

many = in gastroenterology, oncology, and infectious dis- t- 

eases. Well over a million diagnostic studies of the RES are - 

formed annually. Thus the current evaluation of radiocolloids ids is 
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Of the many agents offered for gamma hic evalu- bleomycin 57Co-bleomycin, *Zn-bleomycin, and ™*In- 

ation, only two have ——_ wide popularity, aes a —- and pea watt their simultaneous injection in tumor 

111In-DTPA. On evaluation of these two compounds, there seems rats. Tumor-to-bl ratios of ©*Zn greater than 2 were not ob- 


little question that "I does not provide the excellence of image 
quality needed; moreover, the diagnostic information provided is 
severely ham by the less-than-acceptable counting statistics. 
The y stated prerequisite that the agent be a normal con- 
by Goodwin 


ility with es a limited improvement in counting 
rate over ite DTPA does not favor its choice. In view nad the 
availability and general satisfaction of '"In-DTPA, there to 
be little need fort the longer-lived °° Yb-DTPA. Our own e 

in more than patizats studied with /eup com- 
plex has been favorable as far as the i 
there have been no adverse reactions or febrile responses to date. 
While the image quality within 6 hr after the injection is superior to 


the ved labeled radiop! 


31935 Tumor-seeking radiopharmaceuticals: gallium-67. Larson, 
S.M. (Johns Medical Baltimore); Milder, M.S.; 
Johnston, ticals. Subraman- 


Mechanisms of tumor uptake are discussed with regard to: 
agents as substrates; tumor-associated antigens; altered blood flow; 
and comparison of tumor-seeking nuclides. Regi photoscan in- 

m is discussed for the head and neck, thorax, 


Comparative study 
of ®'Ga-citrate, and . Saha, G.B.; 
Subram Univ., Montreal). pp 435-446 of In Radiopharmaceuticals. 
G. (ed.). New York; Society of Nuclear Medicine, Inc. 


‘rom International sym fr on radiopharmaceuticals; At- 
lanta, So USA (12 Feb 1 
INF-740203—. 


1 most the 


ly was to compare tumor 
Ga, "In, and "Hg in mice with lich ascites tumor cell, and 
to inv ite the mec involved in the uptake and concentra- 
tion of tracers in tumor cells. Another objective was to 
determine and quantitate the subcellular distribution of the three 
radionuclides in the cell fractions of Ehrlich ascites tumor cells. The 
three radionuclides have suitable | oom characteristics for scan- 
ning with minimum radiation hazard because 
emission. 


31057 Relative tissue concentrations and radiation dosimetry of 
111Jn-bleomycin. Graham, L.S.; Verma, R.C.; Touya, ay Silver- 
stein, M.J.; Bennett, L.R. (Univ. of California, Los a 
457 of In Radiopharmaceuticals. Subramanian, G. (ed. Nes 
Society of Nuclear a Inc. (1975). 


From International +r on radiopharmaceuticals; At- 
eee USA (12 Feb | 
-740203— 


The study was undertaken con- 
centrations on postsurgi specimens to co) it patient 
data to make estimates of the absorbed radiation dose for 
patients undergoing diagnostic studies with ‘'In-bleomycin. The 
mean tumor-to-muscle ratios ranged from 6.78 to 16.05 ee variety 
of tumors. These values were slightly greater than those of tumor-to- 
blood. The ratios of tumor-to-fat and tumor-to-skin were lower since 
those tissues seemed to concentrate more activity. (HLW) 


31058 Comparison of *’Co-, ®?Zan-, and 
p 458.463 of In Radiopharmaceuticals. 
, G. (ed.). New ork; Society of 
rom International sym 
lanta, USA (12 Feb 19 
See CONF-740203—. 


The factors that determine the usefulness of a radionuclide 
of te complex and the upland clearance of radioactivity 


different organs and tissues. The purpose 
examine, in the light of these factors, the behavior of three different 


served until at least 8 hr after injection; thus this complex appears to 
be of little interest for tumor localization. Of the 
to be most stable and to 
icity than the ‘In bleomycin com 
table for routine use in a 


31059 Tumor-specific ee radiolabeled bleomy- 
cin. Reba, R.C.; Eckelman, W.C.; Poulose, K.P.; Grove, R.B.; Ste- 
Univ., W 464-473 of In Radiop 
. (ed.). Society of Nuclear Medicine, Inc. 


on radiopharmaceuticals; At- 


Acid solutions of and carrier-free **Pb, /: 
99m/Zn, and “Cu were added to 
bearing Ehriic d 10 6.5. Distribution data were obtained in rats 


phate. Results that *'Co'bleomycis had the best logical 
for ing. Gallium-67 citrate concentration is highest at 


shows favorable distribution. Studies with patients also show that 
57Co-bleomycin is the most sensitive compound of the group in 
agreement with animal data. (HLW) 


31060 Radiopharmaceuticals for tumor localization with 


cussed with regard to molecular d the blood 


meability, and intracellular search for tumor-specific 

substrates for energy, and immunology. (HLW) 

R.G.; Saenger, E.L. (Nuclear 

ork; Society of Nuclear Medicine, Inc. 


on radiopharmaceuticals; At- 


pulmonary were also given '*°Cs and tissue distribution 
studies were made 


appears to to 

nancy of pulmonary lesions. (HLW) 

31062 Critical review of radiolabeled fibrinogen: its preparation 

and use. Welch, M.J. eae Se Univ., St. Louis); — K.A. pp 
jharmaceuticals. Subramanian, G. 


493-502 of In . (ed.). New 
York; of Nuclear Inc. (1975). 
jum on 


lant, Georgi, USA USA USA Fe Feb 1974). 1974). 


The flowing topic discussed; chemical 

i cael ; the Blombaeck 
production of iodinated by electro- 


31063 Radioiodinated autologous fibrinogen: a rapid method of 
preparation for clinical use. Loberg, M.; Miller, I.; Cooper, M. (Univ. 
of Maryland, Baltimore). 503-513 of In 


Radiopharmaceuticals. 
—- (ed.). New York; Society of Nuclear Medicine, Inc. 


properties of © 
protocol; 


ent. The '!In-bleomycin complex ap’ to show a useful degree 
specificity; however, the of in cin is often 
Other agents, the image quality at 24 hr is Comparable to tha 
. (ed.). New York; jety of Nuclear icine, Inc. Carcinoina. —Olliparauve studies Were inade On palicnts A 
From International symposium on radiopharmaceuticals; At- 
lanta, Georgia, USA (12 Feb 1974). 
in OT ULE ing 15 QUITS High. ne 
es, and !ymph nodes. Kes es In pa wi 
neoplasms and benign disorders are discussed. (HLW) 
481 of In Radiopharmaceuticals. Subramanian, G. (ed.). New York; 
Society of Nuclear Medicine, Inc. (1975). 
From International symposium on radiopharmaceuticals; At- 
lanta, Georgia, USA (12 Feb 1974). 
brain is dis- 
-brain barrier, 
F. Molecular 
lanta, Gomme, USA (12 Feb 1974). 
See CONF-740203—. 
Dogs were given intravenous injections of 1°Cs and c - 
» 
in orm les | use 


JUNE 30, 1977 


on radiopharmaceuticals; 
lanta, Georgi, USA USA Usa (Fal Feb 1) 


(RAF) was dev based on the deactivation of prothrombin and 

uw a kit pro necessary reagents 
materials pretested for purity, sterility, and genici A... 
method combines an of the 
nigue of Roberts tal withthe Helmkam et i i of the 
monochloride labeling procedure. relative merits of the 
different methods of iodinating fibrinogen are discussed i 


in . 
well as the type of oxidizing t used to create electrophilic 
iodine atom, the bio! activity of RAF was examined using both 

studies w ure produces biologically active 
ioi i fil is | i 


par, 
Greenhouse, V.Y.; Fisher, ‘MS. 514. 
harmaceuticals. 


biological half-life is close to that of J antibodies to _ 
study showed very little 
radioactivity in the joints; on the other hand, the IAF scans 

strated zones of high ***I deposition. There is i 


discrete areas of radioactive concentration. (HLW) 


31065 Tracer methods for the detection of blood clots. Rhodes, 
B.A.; Bell, W.R.; Som, P. (Johns Hopkins Medical Institutions, 
Baltimore). pp 519-524 of In Radiopharmaceuticals. S G. 
(ed.). New Medicine, Inc. (1975). 

From International jum on 


31066 of current scanning agents for 
thrombus detection. Charkes, N.D.; Malmud, L.S.; Stern, H. or 
Univ., a ae pp 525-534 of In 
). New York; Society of 
on radiopharmaceuticals; At- 
lanta, Georgia, USA (HF USA 1 
Methods a ae vein (DVT) are 


albumin 
and discussed 
as agents detecting pre- 


31067 Financial operation and GS. 
medicine. 


Bennington, J.L. 
Baltimore; University Park Press (1977). 242p. (CONF. 
Financial 


and management concepts in nucle- 
York, New York, Stance of 
America (USA) 6 Oct 1975). 


tue of Op 19 chapters in 
this book that discuss current accounting, 


31068 Value measurement of nuclear medicine Pot- 

chen, E.J.; Harris, G.L; ets Ns Rashford, N.J. pp 1-10 of 

In Financial operation and management concepts in nuclear medi- - 

in n 

um New York, New York, United States of 


ar medicine s 
(USA) Oct ot 1975). 


See CONF-7510161—. 


the relative value 

diagnostic procedures could be measured in terms of 
what they contribute to diminishing the patient's 


ments cok as attitude measurement tools by whic! 
of alternative 


poh disease. Even without this objective, it is reasonable to 
assume that diagnostic tests which do not contain information, 
defined as a change in the randomness of a state of knowledge, could 
not be = to ultimately benefit the patient. Thus 
information should provide a rational direction for the physician to 
modify the course of the patient's illness. Since information can be 
measured as a change in randomness of a knowledge state, we can 
determine the information content of a specific nuclear medicine 
procedure when faced with an array of diagnostic problems. These 
measurements remain to be made for clinical nuclear medicine 
procedures and are currently under study. 


31069 Socioeconomic factors in the transfer of technology. Pot- 
om. Bi en onl Schonbein, W.; Hinds, A. pp 215-227 of In 
management concepts in nuclear medicine. 
(ed. University Park Press (1977). 
have developed a model of the process of techno! 
licable to research efforts in nuclear medicine. 
= it has been shown there are significant components of 
technolo ogy transfer process that are not adequately investigated in 
the dev ——_ of new nuclear medicine procedures. An increase 
lative r h and feasiblity studies and, therefore, 
pe 7 nodes the total cost of nuclear medicine research compo- 
nents of the technology transfer process. The major deficit in nucle- 
ar medicine research relates to the routine implementation of proce- 
dures before adequate evaluation. There is obvio 
better evaluation of procedures before their widesp: implementa- 
are attempting to implement new technology in medicine. Physicians 
must temper their enthusiasm for new procedures until adequate 
evaluative data are available. More investigators must become con- 
cerned with the evaluation of research to complement the number of 
investigati mpm “s ulative research and feasibility studies. 
It also if we do not consciously develop the 
development of 


research necessary for the 


31070 


Gallium-67 scintigraphy in multisystem malignant melano- 
ma. Lentle, B.C. (W.W. Cross 
, Edmonton, Can. .). Radiology; 


122: No. 1, 163-167(Jan 

for 36 patients. ity was found in 18 scans; in only 3 was 

there ther evidence of disease Of 54 sites of disease demonstrated 

, 40 were correlated with other investigations: biopsy 

, autopsy (7), radiographic (13), or clinical (8). Meta- 

melanoma was found in 37 (69 it) of the sites; no such 

Gincase wren found in 3 (3.7 percent). life expectancy of patients 

with an abnormal scan was shorter than that of patients with a 

normal scan. Gallium studies reliably indicated the extent of multi- 

system melanoma, and are of value in clinical management. 


; Staab, i 
122: No. 1, 171- 172(Jan 1977). 
premortem. 


Hospital, Visalia, CA). Radi > 122: No. 1, 175-176(Jan 1977). 
Because of its capacity to orm a deposit on thrombus fibrin, / 
. The authors report a case of 

right ventricular thrombus di Seed antemortem on a routine lung 
en tation catheter in 


Pe BIOMEDICAL SCIENCES, BASIC STUDIES 3191 
The difficulty in measuring the benefit component for cost/ 
benefit analysis of diagnostic procedures in medicine is portrayed as 
a complex issue relating the objective of intent to a classification of 
31064 Localization of ‘*'I antibody to human fibrinogen in rheu- 
Society of Nuclear Medicine, Inc. (1975). 
From International symposium on radiopharmaceuticals; At- 
lanta, —— USA (12 Feb 1974). 
See CONF-740203—. 
The patients were first given ‘*'I-human serum albumin and 
im mvolved sites com wi 18 
correlation of sites of high radioactivity with clinical di is. The 
epict- 
very 
Several approaches to the development of gamma-labeled 
radiopharmaceuticals for clot detection appear feasible. During 
thrombogenesis, iodinated fibrinogen is useful. At a later stage, clots 
have been shown to oy labeled leukocytes or ) -y up 
radiolabeled albumin particles from blood flowing past clot. 
During thrombolysis, radiolabeled activators of the fibrinolytic - 
system may be incorporated into the clots. Of this class of agent, 
is the most developed as a radiopharmaceutical. 
ical trials may be instituted soon. 
that are forming and those useful in locating preformed thrombi. 
Iodine-125-fibrinogen and discussed as scanning 
for detecting forming thrombi. difficulty in the use 
of '**]-fibrinogen is the inability to detect thrombi forming in the 31071 Radionuclide of intestinal infarction. Russin, 
iliac veins. The ™*I-fibrinogen technique has advantages over the 
1251 method, namely pictorial display and the ability to visualize 
31072 Diagnosis of intracardiac thrombus by /sup 99m/Tc-MAA 
scintiscanning. Jones, D.M.; Winn, W.R. (Kaweah Delta District 
the services are used intelligently and frugally. 
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31073 Scintigraphic detection of osteoid osteoma. Winter, P.F.; 
Johnson, P.M.; Hilal, S.K.; Feldman, F. (Columbia Univ., New 
—— Radiology; 122: No. 1, 177-178(Jan 1977). 

Bone scanning with /sup '99m/Tc-diphosphonate disclosed a 
solitary focus of intense activity in a cervical vertebra of a 17-year- 
unexplained neck pain. Surgery subse- 

osteoid This 


31074 Rationale and radiopharmaceuticals for myocardial imag- 
ing. Poe, N.D. (Univ. of California, Los Angeles). Semin. Nucl. 
Med.; No. 1, 7-14(Jan 1977). 

radionuclide i imaging procedures are now Oe for 


arction. Thallium-201, a radiopharmaceutical and 
many of the ch the characteristics of potassium analogues, 
is receiving the greatest attention as a regional blood flow 


31075 imaging: use in diagnosis of osteomyelitis in 
M.J.; Silberstein, E.B. J. Am. Med. Assoc.; 237: No. 


children. Felfand, 
3, — Jan 1977). 
rom Annual meeting of the Southeastern Chapter of the 
Setter of I Nuclear Medicine; Atlanta GA, USA (14 Oct 1976). 
Forty-four children were studied for the of osteomy- 
Evidence of osteomyelitis on radionuclide i was found in 16 of 


physicians. coer changes were noted 
absence of beeen abnormalities in 10 of 19 patients. Cases 


osteomyelitis caused by trauma and contiguous infection 
were i infarctions were correctly 
MICROBIOLOGY 


REFER ALSO TO CITATION(S) 30938, 30966 


31076 Plasmid required for virulence of Agrobacterium tumefa- 
ciens. Watson, B.; Currier, T.C.; Gordon, M.P.; Chilton, M.D.; 

Nester, E.W. (Univ. of Washington, Seattle). J. Bacteriol.; 123: No. L 
255-264(Jul 1975). 

The irreversible loss of crown gall-inducing ability of Agro- 
bacterium tumefaciens strain C-58 during growth at 37°C is shown 
to be due to loss of a large plasmid (1.2 x 10° daltons). The gene 
responsible for this high rate of plasmid loss at elevated temperatures 
seems to be located on the plasmid. In addition, another spontaneous 
avirulent variant, A. tumefaciens strain IIBNV6, is shown to lack the 
virulence plasmid which its virulent sibling strain, IIBV7, 
Deoxyribonucleic acid reassociation measurements prove that the 
plasmid is eliminated, not integrated into the chromosome, in both of 
the avirulent derivatives. Transfer of virulence from donor strain C- 
58 to avirulent recipient strain A136 results from the transfer of a 

ucleic acid reassociation measurements. The transfer of virulence 


C-58. The trait of nopaline u appears to be on the 

also in strains IIBV7 and K27. 
tobacco mosaic virus. Vandewalle, M.J.; ad A. (Wayne State 


Univ., Detroit). Virology; 73: No. 2, 413-418(197 
Nucleotide sequence similarities between the genomes of 

strains of tobacco mosaic virus have been assessed by a com) 

hybridization test. It was found that strains fall into sev 


ERA VOL. 2, NO. 12 


of an ofthe 18 sea parisons, having differences in 
their nucleic acids show no homology in the competition- 
ybridization test. Rabbit and mouse globins differ to about the same 
extent as Ul and dahlemense capsid 
son, R. S., and Williamson, R. Nature (London) 2 MSS, 1974). 
Possible reasons for the difference in the two systems are discussed. 


mosaic virus-infected tissue. Siegel, A.; Hari, V.; —_ 
Oo. (Wayne State Univ., Detroit). Virology; 73 lo. 2, Ses" 


alike 
only 


i lectrop I 
found that LMC has an estimated molecular weight of 2.5 x 10° and 

-derivi system. is 
for Gn of other unique virus-related 
species in extracts of infected tissue. 


31079 Biosynthesis of reovirus-specified polypeptides. Initiation 
of reovirus messenger RNA translation in vitro and identification of 
"X initiation peptides. Samuel, CE. (Univ. of California, 
Santa Barbara); Joklik, W.K. Virology; 74: No. 2, 403-413(Oct 1976). 
The initiation of reovirus er RNA-directed protein 
i -free protein synthesizi 
cells. The princi 
ot the miatre of 10 mRNA species 


id 
formylmethionine and sign Trenton from rat liver ‘methionyl-RNA formy- 
Escherichia coli formyltransferase with  10- 
formyltetrahydrafolate as the formyl donor. Formylmethionine in- 
corporation was complete within 10 to 15 min and was inhibited by 
aurin tricarboxylic acid and pactamycin; by contrast, incorporation 
of methionine and leucine continued for 30 to 60 min. The ideatifica- 


various various of radioactively labeled amino 


The following its were elucidated: po, (N- 

valine; (N-formy])methiony]-threonyl-valine; 

sigmas, proline, No 

in in exoge- 

nously added protein yh Imethionyl-transfer RNA. 

31080 Maturation of a single A’ phage particle from a dimeric 


circular 4 DNA. Ross, D.G.; Freifelder, D. (Brandeis Univ., Wal- 
tham, MA). Virology; 74: No. 2, 414-425(Oct 1976). 

An Escherichia coli p lambda tandem dilysogen contain- 
ing pzophages defective in p DNA replication and genetic 
recombination and separated by a defective attachment site was used 


protocol, 
excision can be to precede maturational cutting, result- 
ing in the excision of a dimeric circular lambda DNA. 
analysis of cells carried this protocol shows that only one 
monomer unit of such a dimer can be packaged. 
31081 Patterns of transcription in bacteriophage P22-infected 
Salmonella J.M.; Reeves, R.H. (Florida State 
Univ., Tallahassee). J. Virol; 21: No. 2, 825-828(Feb 1977). 


31082 Size and secondary structure of potato spindle tuber viroid. 
McClements, W.L.; Kaesberg, P. (Univ. of Wisconsin, Madison). 
a 16: No. 2, 477-484(Feb 1977). 


cacy of radionuclide skele 
scintigraphy in the evaluation of benign bone disease. 
nately, this agent is expensive, is in limited supply, and has a 
photopeak that is low for optimum imaging. Positive infarct images 
can be obtained with various technetium-99m chelates. Pyrophos- 
phate ap; to be the best of the technetium compounds studied to 
date, about the mechanism of uptake of the chelates has not yet 
been fully elucidated. Therefore, quantitative measurements of in- 
ging and infarct imaging 
ual tracer approach to 
artery disease and/or 
Y patients Considered tO Nave DY 
OF the amino acids fi OF Lo, 
si sub 2a/, and si synthesized in vitro was elucidated. 
pronase. N-Formylmethionyl-containing peptides were then separat- 
ed from other tides by fractionation on Dowex-50 and hydro- 
lyzed with acid. ‘The radioactive amino acids that were liberated 
were then identified | two-dimensional 
to study the maturation process of phage lambda. In such a lysogen, 
normal prophage excision proceeds very slowly compared to matu- 
in anOunc! OSS D, Was aisO SHOWN tO CSU! TOM tH 
transfer of a large plasmid. These findings establish unequivocally 
that the large plasmid determines virulence. Two additional genetic 
determinants have been located on the virulence plasmid of A. 
tumefaciens strain C-58: the ability to utilize nopaline and sensitivity 
to a bacteriocin produced by strain 84. The latter trait can be 
exploited for selection of avirulent plasmid-free derivatives of strain wo peaks of KNA synthesis (early anc are directed by 
vectetaanaes P22 in lytic infections of Salmonella typhimurium. 
Late RNA synthesis is not seen in P22 23~ infections; neither early 
nor late RNA synthesis occurs in P22 24” infections. Genes 23 and 
24 of P22 appear to be analogous to genes Q and N of lambda, 
respectively. 
with nucleotide sequences being indistinguishable within a group and a 
without similarity between groups. The strains fall into the same were —o by electron microscopy. PSTV appears to be 
groups whether these are based on capsid protein properties or on composed of two single-stranded RNA components of different 
nucleotide sequence homology. The two groups represented by sizes, one linear and one circular. The linear component is about four 
strains U1 and dahlemense have capsid proteins which are the most times more common than the circular. Both components exist in 


phosphodiesterase. 
From — measurements of formylated and nonformylated-PSTV 
RNA, the estimated molecular for tio bb 
110,000, and for the circular, it is 137, 


TRACER TECHNIQUES 
31083 (CONF-751027—, 695-710) Availability of the en- 
riched stable of caren 


REFER ALSO TO CITATION(S) 30863, 30864 


PATHOLOGY 
REFER ALSO TO CITATION(S) 30891 


ES 


(CONF-751027—, pp 310-324) Simple method of measur- 
extravascular water using heavy water. Basset, G.; 


the requirements of clinicians while respecting the 
patlenty’ eat ts’ safety, and could be generalized to organs. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 30963 


pay ok Energy-dependent Mn* and Ca* uptake by 
chick chorioallantoic membrane. Armbrecht, H.J.; 
Gunter, — of Rochester, NY). Biochim. 


resonance could be used to gain more information about 
rt system. It was found that Mn* 


was localized in the ectoderm of the tissue 
same way as Ca*. het 
deaifenss ¢ amounts of Mn** were accumulated by the active Ca* 
transport mechanism and that Mn” could be a useful paramagnetic 


Blacknose 
long day length, 16 hr of light 
short hr of light and 
ong 


Predictive studies IV: work capability and 
He-O, excursions to pressures to 400-800-1200 and 1600 
offshore tec! 


United States of America May 1910. 1976). 
See CONF-760577—P3. 
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collapsed, highly base-paired structures under nondenaturing condi- 
tions. Both components are sensitive to digestion by _ 
the embryon- 
lerepka, A.R.; 
ys. Acta; 426: 
Brook, Illinois, USA (200ct 1975). chick chorioallantoic membrane is an epithelial tissue 
In Proceedings of the second international conference on which actively transports large amounts of Ca* during embryonic 
stable isotopes. In paper uptake by tissue was — 
Carbon, nitrogen and oxygen stable isotopes are being sepa- compared to Ca* uptake was in parallel experiments. 
rated by low temperature distillation. Sulfur = are being gen See eines was to determine if Mn™ could be used 
separated by liquid phase thermal diffusion and electromagnetic as a paramagnetic analog for Ca* so that electron ic 
separators, we chemical exchange being planned. Enriched iso- poe 
e igni tly under conditions that reduced Ca** uptake and that 
labeled These amino acids, *, like was taken up preferentially by the ectodermal side 
carbohydrates, fatty acids, inorganic chemicals, lipids, organic inter- of the tissue. Mn** uptake showed saturation kinetics with a K/sub 
mediates and steroids. A listing of labeled compounds and their m/ of 0.33 mM. Mn™ uptake was also competitively inhibited by 
supplies is presented. 
MORPHOLOGY 
31087 Effect of photoperiod on the temperature tolerance of the 
blacknose dace, Rhinichthys atratulus. —_ K.M.; Spotila, J.R.; 
Koons, R.R. (State University Coll., Buffalo). Comp. Biochem. Phy- 
siol., A; 53: 241-244(1976). 
atratulus, were acclimated to 
8 hr of darkness (L:D 16:8), and 
16 hr of darkness (L:D 8:16), at 
31084 in and CFU follow- a hi incipient 
Fricad vines, temperature (29.9°C) than short day length fish (28.8°C). Long day 
O’Kunewick, J.P.; Phillips, E.L. (Allegheny General Hospital, Pitts- length fish had a Da gorge A — (P less ony equal to 0.01) 
gn). 5 92(Dec 5 mean resistance lethal perature. Lethal 
a FRE LK a. temperature of R. atratulus is compared to that of ecologically 
related species. 
31088 Electron paramagnetic resonance study of Mn™ uptake by 
the chick chorioallantoic membrane. Armbrecht, H.J.; Gunter, T.E.; 
Puskin, J.S.; Terepka, A.R. (Univ. of Rochester, New York). Bio- 
chim. Acta; 426: 557-569(1976). 
uptake in the chick chorioallantoic membrane, an em- 
bryonic epithelial tissue which transports Ca* in vivo, was studied - 
‘or since there is evidence that is 
units EPR spectrum o in membrane indicated that 
the normal in their ability to successfully “seed” in the spleens of of the Mn* was in a spin-exchange form, indicating close packing of 
irradiated normal recipients, with the greater depression in F factor Mn”. The Mn** spacing was estimated from the line width to be 
being found in cells obtained from spleen tissue. These results about 4.7 A. The remaining Mn was very likely Mn® hexahydrate. 
indicate Ss both cass a of oe Co (marrow At pH 7.4 the spin-exchange spectrum tended to broaden when 
ores a exerts a significant modifying a the expression ile was inhibited, while at pH 5.0 the paaue aie 
of the virus action, and also —< that the pluripotent colony- was completely abolished in the presence of inhibitors. EPR 
forming unit may be a target cell for these viruses. spectrum of Mn** in the chorioallantoic membrane had a broader 
line width than that of Mn* in isolated mitochondria, suggesting 
TRACER TECHNIQUES that in this tissue mitochondria are not — involved _—— 
cation transport. These EPR studies support concept that diva- 
the cell contents during transce! acti rt. 
Moreau, F. (Hopital Bichat, Paris). 1975. 
From 2. international conference on stable isotopes; Oak 31089 
Brook, Illinois, USA (20 Oct 1975). effects in 
, In Proceedings of the second international conference on ren 
stable isotopes. 
The field of application of the multiple indicators dilution x ; Offshore Technology Conference (1976). 
method in human pathology, already used to study pulmonary Houston, Texas, 
edema, can be extended to cover the identification and testing of all 
te This describes the fourth of the “Predictive Studies” 
m iV 
the use of anendionstive tracers is — Indocyanine Green and series of salem investigative programs by the Institute for Envi- 
indicators. Original methods have been deve! lor treatment trac’ measurement ing ex to in 
analysis of aqueous blood extracts after deproteinization by zinc alent to 400-800-1200-1600 feet of seawater. Purposes included (a) 
ment. infrared technique adopted been on rats on methods for decompression in deep saturation-excursion diving, 
men in normal and pathological situations. The results show that the (d) study of work diving in water at depths well beyond those in 
method proposed for the determination of pulmonary extravascular which practical work performance had previously been performed. 
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Helium alone was used as the respirable inert gas for rapid compres- 
sions, since solid baseline information for helium is required before 
any interpretation of effects of other gas mixtures can be made. Each 
of these goals was met, with demonstration of ae physiological 
adaptation, an underwater work capability at 1 and 1600 feet 
equivalent to that near the surface, and decompression time in deep 
excursion about one-tenth that practiced for equivalent depth-dura- 
tion in excursions from the surface. 


31090 Numerical study of pulsatile flow through stenosed canine 
femoral arteries. Daly, B.J. (Los Alamos Scientific Lab., NM). J. 
Biomech.; 9: 465-475(1976). 

A numerical study was made of pulsatile flow through sten- 
osed canine femoral arteries for lumen constrictions in the range 0 to 
61 percent. Comparison of results with in vivo measurements indi- 
cates that the pressure drop across the stenosis and the time averaged 
peal wall shear may be sufficiently large when the areal restriction is 
61 percent to result in the development of atheromatous lesions and 
endothelial ne proximal to the stenosis, but that these effects are 
unlikely when the restriction is 44 percent or less. Local flow 
reversal is observed in the wake of the stenosis during systole and 
during diastolic flow reversal, but the rate of devel it of the 
local reverse flow is very sensitive to stenosis height. For the more 
severe stenoses this local reverse flow results in a finite wall shear 
throughout the wake region, except at the point where the boundary 
of local reverse flow attaches at the stenosis. The amplitude and 
phase of the pressure gradient over the stenosis, relative to those in a 
normal section of artery, were found to be sensitive indicators of 
stenosis development. 


31091 Picosecond exciton annihilation in photosynthetic systems. 
Campillo, A.J.; Shapiro, $.L.; Kollman, V.H.; Winn, K.R.; Hyer, 
R.C. (Los Alamos Scientific Lab., NM). Biophys. J.; 16: No. 1, 93- 
97(Jan 1976). 

We have previously reported measurements of fluorescence 
lifetimes for both photosynthetic systems and chlorophyll solutions 
using a streak camera technique and picosecond excitation. Our 
lifetime measurements on antenna systems, however, as well as 
earlier results obtained using a picosecond resolution optical gate, 
indicate somewhat shorter decay times than measured with previous 
techniques. Our present experimental investigations of a possible 
intensity-dependent effect as the cause of these differences are 
prompted by the recent results of Mauzerall. He has shown that the 

uantum efficiency for the fluorescence emission from Chlorella 
yo onl at higher pumping intensities for 7-ns duration excitation 
pulses, and he has interpreted the decrease in terms of a multitrap 
model of the photosynthetic unit and exciton-exciton collisions. In 
order to assess the ive roles that singlet and triplet excitons 
play in the kinetics of interactions, it is desirable to repeat these 
measurements using a much shorter excitation pulse and under 
conditions comparable to the previously mentioned picosecond ex- 
periments. In this letter we report results for the quantum efficiency 
of Chlorella as a function of intensity, but with picosecond excita- 
tion. A single 20 ps pulse has been selected from a mode-locked laser 
pulse train for these measurements. Results show a drop of quantum 
efficiency with intensity in agreement with results of Mauzerall. 
Previous picosecond fluorescence lifetime measurements must be 
reinterpreted in view of this nonlinear optical effect. 


31092 Photosynthesis and respiration of exposed salt-marsh fu- 
coids. Brinkhuis, B.H. (State Univ. of New York, Stony Brook); 
E. N.R.; Jones, R.F. Mar. Biol; 34: No. 4, 349-359(15 Mar 


Photosynthesis and respiration of the salt-marsh fucoids, As- 
cophyllum nodosum ecad scorpioides and Fucus vesiculosus, were 
light intensities, temperatures, and levels of desiccation while the 
algae were exposed to the atmosphere. Results indicated that net 

hotosynthesis (0.5 to 2.0 mg C/g dry weight/h) saturated rapidly at 
fight intensities (0.1 to 0.2 g cal/cm?/min) which were approximate- 
ly 10 to 50 percent of the daily summer maximum intensities for 
algae found under phanerogam (Spartina alterniflora) canopies. Des- 
iccation exhibited the most pronounced effect on photosynthesis, 
which increases slightly between 0 ad 25 percent water loss, levels 
off, and decreases sharply at water losses greater than 50 percent. 
Dark respiration (0.1 to 0.3 mg C/g dry weight/h) is also inhibited 
by desiccation. Both species of algae appear to be broadly adapted to 
all three parameters investigated. 


31093 Effect of exposure to dibutyryl cyclic adenylic acid on the 
membrane antigenicity of SV40 tumor cells. Hannon, W.H.; Ander- 
son, N.G.; Coggin, J.H. Jr. (Univ. of Tennessee, Knoxville). Con- 
tract E(40-1)-3646. Cancer Res.; 36: No. 9, 3429-3434(Sep 1976). 

From 4. conference on embryonic and fetal antigens in 
cancer; Charleston, SC, USA (2 Nov 1975). 


When SV40 tumor cells (F5-1) in culture were treated with 
dibutyryl cyclic adenylic acid (DbcAMP), marked alterations oc- 
curred in their growth and morphology. Additionally, the incorpora- 
ymidine, uridine, phenylalanine, and 


tion or uptake of labeled th 


DbcAMP exposure uced conditions simulating those of a con- 
tact-inhibited state. The immunization of hamsters with x-irradiated 
tumor cells previously cultured in the i 
ed that the = transplantation antigens and/or fetal anti- 
gens were altered during short-term exposure to DbcAMP. Further 
examination of of SV40 tumor cells the 
isotopic antiglobulin technique demonstrated a significant reduction 
in the tumor membrane antigen on cells cultured with DbcAMP. 


2.3 V. Part of the system II oe 
membrane and part on the outside. An e! 


ved. 
light reaction. System I makes ATP. 


phoretic variants. Lester, E.P.; Miller, J.B.; Yachnin, S. (Univ. of 
Chicago). Contract E(11-1)-69. Proc. Natl. Acad. Sci. U.S.A.; T3: No. 
12, 4645-4648(Dec 1976). 

Human alpha-fetoprotein (HAFP) isolated by immunoadsor- 
bent column was shown to suppress the mitogenic response of 
human lymphocytes to phytomitogens, antihuman th anti- 
serum, and the mixed ape culture. HAFP iso! 


varied in biological potency over three orders of magnitude. Ex- 
tended agarose _ gel electrophoresis 
between relative amount of tie most tively charged species 
and biological potency. Treatment of with neuraminidase to 
remove completely sialic acid residues did not alter the biological 
potency, but converted the three species to two species having 
slower electrophoretic mobilities. We conclude that differences in 
ialic acid content are only y ible for the microhetero- 
it. Variation in relative proportions 
species of HAFP may be important in the 
regulation of its immunosuppressive properties. 
31096 Improved method for determining thermal conductance and 
equilibrium body temperature with cooling curve experiments. Bakken, 
G.S. (Indiana State Univ., Terre Haute). J. Therm. Biol; 1: No. 3, 
169-175(Apr 1977). 

The analysis of cooling curves to find the thermal conduc- 
i 
ting log (body tem uilibrium body temperature) vs time. 

iment time may be greatly reduced by using computer analysis 
to equilibrium body temperature and the thermal conductance 


simultaneously. Two computer programs for cooling curve analysi 
are described, together with representative im 
of thermal conductance may be determined with cooling ranges of 
less than 5°C. 

PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 30907 


31097 (CONF-750706—, pp 9-21) Health effects of air pollution. 
Hamilton, L.D. (Brookhaven National Lab., Upton, NY). 1975. 
From ERDA-wide conference envi- 
— and analysis; Albuquerque, New ico, USA (9 

In Conference on computer support of environmental science 

with extensive toxicological work is desirable, and the results 
studies based on existing data can provide important interim guid- 
ance on health impacts. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 30836, 30914 


31094 Path of electrons in photosynthesis. Arnold, W. (Oak 
Ridge National Lab., TN). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 12, 

4502-4505(Dec 1976). 
Electrons. from the oxidation of water, inside the disks 
is on the inside of the 
trap is embedded in 
membrane. Alternately, an exci chlorophyll on the inside 
gives an electron to the trap, and an excited chlorophyll on the 
outside gives a hole to the trap. Two quanta move an electron from 
inside to outside. The charging of this condenser drives the redox 
levels on the inside positive and those on the outside negative. The 
final the electron flow and a carotene diode. 
31095 Human alpha-fetoprotein as a modulator of human lym- 
phocyte transformation: correlation of biological potency with electro- 
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tof the Upland Recharge Progen 
reer ; Pecan, 


(USA). 1976. Contract EY-76-C-02-0016. Dep. 


This relationship was 
cal tan 


31099 (CONF-751027—, 


land-grant 
nitrogen fertilizer use and water quality. Hauck, R.D.; Kilmer, V.J. 
(TVA, Muscle Shoals, AL). 1975. 
From 2. international 


conference 
Brook, Illinois, USA (20 Oct 1975). 
* In Proceedings of the second 


The TVA cooperative research 
seeks to maximize the efficiency 


amy cane. interactions which leads to principles 

The cooperative research tests, on a large 

scale, these principles of use in terms of crop production and effects 
on the environment. Nitrogen-balance studies, using 425 kg of * 
deficient ammonivm sulfate annually, are cond at sev 
locations representing —— systems of i The 

extensive use of *N. i inoi i 


tracer 
sativa L.)] and Wisconsin. Details and of 
studies are discussed, as well as the use of N-depleted and ™ 
enriched materials in environmental research. 


31100 a te gn pp 725-727) Method for determining 
—_— Ikonomova, E. (Inst. of Soil Science, Sofia, Bulgaria). 


31101 (SAND—76-0625) uses program. Progress 
Period ending 30, 1976. (Sandia Labs., Ton 
N.Mex. (USA)). Nov 1976. Contract E(29-1)-789;NRC-INA- 
74p. Dep. NTIS $4.50. 
reported in the development of a technology to 
fertilizer or animal feed 


1)) Procedures for the determination 

of trace elements in energy dispersive x-ray fluorescence 

.R. (California niv., Livermore (USA). "Lawrence Livermore 

Lab.). 1 Sep 1976. Contract W-7405-ENG-48. 29p. Dep. NTIS $4.00. 

A jure for the simultaneous determination of K, Ca, Fe, 

etry is described . Comparison of ee ee 

cadmium-109 isotopic excitation is discussed, and results of over 500 
milk samples are summarized. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 30831 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


31103 oe see. 1975)) Annual report 1975. AbbreviatEd 
edition. (Gesellschaft fuer Strahlen- und Umweltforschung m.b.H., 
(Germany, F.R.)). 1976. 323p. din German). 


227 figs.; with refs. Available from ZAED. 
The research results of the institutes and 


‘gro disposal 
on in a descriptive way. The general develop- 
SF is briefly dealt with. Publications and lectures of all 
departments are listed. 


RADIATION EFFECTS ON BIOCHEMICALS 


31104 (ERDA-tr—222, pp 120-124) Radiation and en oe 

mic effects on properties of DNA in extracellular 
thiophosphate radioprotection of T2-DNA template proper- 

ties. Shekhtman, Ya.L.; Domashenko, A.D.; Kamzolova, S.G.; Med. 

vedkov, A.A. of Physics, Pushchino, USSR). 1976. 

Translated from Radiobiologiya; 16: No. 3, 421-424(1976). 

In Radiobio! 


We studied the effects of radiation on template properties of 
} pe a two types of DNA: high-molecular DNA isolated 

soft phenol method from the rat thymus, which contains a 
sanouat of residual peotein, and the protein-free DNA of phage. 
We investigated protection of template — of DNA by means 
of thiophosphate protectors only on phage 
31105 Monophosphate end groups produced in radiation-induced 
strand breakage in DNA. Kay, E.; Ward, J.F. (Univ. of California, 
Los ). Radiat. Res.; 69: "No. 1, 185-193(Jan 1977). 


using 
alkali treatment showed a 2.5-fold increase in yield 
after 24 hr in 0.1 N NaOH ‘G values are 0.58 at pH 5.4 and 1.47 at 
Fd bem it DNA; 1.0 at pH 4.0-6.8 and 2.43 at pH 12.4 
0.21 percent DNA). The half-life of alkaline-induced monophos- 
4.1 similar to that for alkaline hydrolysis of 
sites in DNA. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
31106 (ANL—76-88(Pt.2), 2), PP 1- 
irradiation: critical sites and implications for 


carcinogenesis. 
bransky, B.J. 1 


APPLIED STUDIES 3195 
ammonia on the survival of viruses in sludges; heat inactivation rates 
for bacteria in sludges; the combined effects of heat and radiation on 
Woodwell, G.M.; Ballard, odor from sludge; and the cost ee of irradiation over heat 
ans treatment of sewage sludge. Animal ies demonstrated the nutri- 
Ss tional advantages of the addition of sludge to animal feeds and plant 
ai studies demonstrated the beneficial effects on plant growth of the use 
ty 
aquatic plant communi or retaining 
nutrients and organic matter in sewage and for releasing “clean” 
water. Experimental systems included a sere representative of the 
Eastern Deciduous Forest, a timothy field, two Phalaris arundinacea 
meadows, a freshwater marsh, a — and a marsh-pond complex. 
Sewage of two qualities was applied at the rate of 5 cm per week; 
plant. Under normal circumstances, without the addition of water or 
nutrients in sewage, the flux of nutrients into the groundwater was 
greatest under the agricultural communities and least under the late 
successional forest communities. All the terrestrial communities 
were net sources of most elements. Because the agricultural commu- 
nities were fertilized and a substantial fraction of the fertilizer pe 
to be ust sake of the The 
to be net si i year o experiment. 
highest concentrations of nutrients in the percolate of the untreated 
communities commonly occurred in the earliest stages of succession. 
ially conspicuous for nitrogen. Phospho- 
be held tightly within most ecosystems. 
655-660) Cooperative research be- 
tional conference on 
and raw adverse biology and radiobiology, microbiology, radiobotany, algal research, 
effects of nitrogen fertilizers on the quality of water resources. The biochemistry, hematology, medical data processing, radiation protec- 
TVA “in-house” research attempts to develop basic information tion, radiohy 
work, are 
ment of the 
institutes and 
the University of Illinois at Elwood. A second lysimeter study at m a 
Wooster, Ohio, is concerned with the effect of chemical versus 
mechanical cultivation on maize (Zea mays L.) growth and nitrogen 
movement. In Nebraska, over 270 kg of labeled ammonium sulfate is 
being used annually to study nitrogen fertilizer--irrigation water 
interactions on maize yields. In Florida, a nitrogen-balance is being 
attempted on bell ~ (Capsicum spp.) ~ on sandy, irri- 
From 2. international conference on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
In Proceedings of the second international conference on 
stable isotopes. 
The symbiotically fixed nitrogen in legume plants is deter- 
mined as the difference between the total nitrogen in the plant and 
the sum of the fertilizer nitrogen and the soil nitrogen derived by the 
plants, the amount of available nitrogen in soil, and recovery of 
applied fertilizer nitrogen in the plant. The method was applied to 
lucerne grown on forest soil with pH 4.4 in pot experiments. (HLW) 
of Escherichia coli and Salmonella in sewage sludge; the effects of 


3196 ERDA ENERGY RESEARCH ABSTRACTS 


In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 

In riments in which mammalian cells were irradiated 

chine we have confirmed the finding of others that the mean lethal 

dose (Do) is about 100 rad, but by measurements of the area of the 

cell nuclei as irradiated we found that this mean lethal dose corre- 


sponds not to 1, as expected, but to about 27 alpha icles per cell 
nucleus. (The exact number appears to change slightly with cell 
passage number.) This allows for the possibility that the direct action 


of alpha particles on the nucleus may be the important event in 
carcinogenesis, a theory which was previously difficult to accept if a 
single — hitting the nucleus anywhere was considered to be 
lethal. Evidence is presented to implicate the nucleolus as a .—- 
critical site for the inhibition of reproductive integrity of cell. 


rr (CONF-751027—, pp 585-592) Deuterium micromapping 
of biological detection sensitivity. Slatkin, D.N.; Jones, 
K.W. (Brookhaven National Lab., Upton, NY). 1975. 
From 2. international erence on stable isotopes; Oak 
Brook, Illinois, USA (20 Oct 1975). 
iso 


Work has continued on a technique for fe 
cogram quantities of deuterium in cells by using the Beha? 
reaction and plastic track detectors. This is being developed 
view toward applying deuterated DNA precursors aa as pak 
dine to studies of human cell proliferation kinetics in infants and 
other subjects in whom the use of tritiated DNA precursors may not 
be advisable. The method should also be generally useful as a precise 
and sensitive means of deuterium i 
specimens. A study o age to ce 'y approximately 
keV tritons (T*) has been done under several experimental condi- 
tions. By cooling the specimen in helium at ambient temperature and 
0.4 atmosphere pressure, a triton fluence of about 1.2 x 10'*cm™* can 
be attained with only subtle effects on blood cell morphology. The 
useful upper limit of fluence now appears to be about 2.2 x 10° 
tritons-cm~? due to radiation damage to cells, but the maximum 
tolerable flux has not yet been determined. No detectable thermal 
damage to cells is observed for a flux less than 6 x 10’? tritons-sec™ + 

cm~*. The results of the present work are discussed in the context of 
its proposed application to the use of deuterated DNA precursors i 


31108 (ERDA-tr—222, pp 49-55) Effects of hydroxyurea on 
recovery from radiation injury in LL cells at the stationary phase of 
growth. Afanas’ev, G.G.; Pelevina, I.I. (Inst. of Chemical Physics, 

3070970) 1976. Translated from Radiobiologiya; 16: No. 3, 362- 


on a monolayer culture of mouse NKLy lym- 

demonstrated that cells in the stationary stage of growth 
are capable of recovery from sublethal and potentially lethal injuries; 
for the types of lesions studied, the maximum values of recovery 
coefficients are 1.8 and 2.0, respectively. Hydroxyurea (HU), an 
inhibitor of DNA synthesis, elicits a 2.5-3-fold increase in effective- 
ness of recovery from sublethal injuries and 2.0—2.5-fold increase, in 
recovery from potentially lethal ones, when used in a concentration 
of 10" M for 1—6 hours. When given in higher concentrations, 
which have a toxic effect, as well as preliminary administration of 

ce 


31109 62-65) of radioresis- 
tance of Ehrlich’s ascites at the G, and S phases. Tu, L.S.; 

Smirnov M.I. (Inst. of Developmental Biol- 

1976. Translated from 16: No. 3, 


logy. 
Single injection of hydro 
the abdominal cavity of mice Ehrlich’s ascites tumor synchro- 
nizes growth of tumor cells 30—90 min after the injection: less than 
10 percent of the cells incorporate *H-thymidine, and over 90 
Se Radioresistance, determined on the 
aberrations, is appreciably greater in ulation 

the S phase. The levels of pF cnr thiols in cells correlate well 
with radiosensitivity, as function of phase of the cycle. 


31110 Value of measurements of DNA repair levels in predicting 

potential of chemicals. Cleaver, J.E. (Univ. of Califor- 
nia, San Francisco); Goth, R.; Friedberg, E.C. pp 639-655 of In 
Screening tests in chemical carcino; Montesano, R. (ed.). 
New York; Academic Press, Inc. mdse. 

Chemicals can interact with genetic material either by causing 
damage that necessitates DNA repair or by aes gevcnens Ges 
repair DNA damage caused by other agents. Damage can be re- 
paired by prayer ee which acts throughout the cell cycle and is 
considered system, or by postreplication repair, which 


in a dose of 0.5 mg/Gm in 


ERA VOL. 2, NO. 12 


only during the DNA synthesis period and is considered error- 
pasa amount of excision repair that occurs under various 
conditions of chemical exposure is an indication of the amount of 
repairable damage, but it is only an indirect indication of the muta- 


depend 
on teuam is not . In addition, although most chemicals 
that e DNA elicit excision repair, some, notably those that 
intercalate in DNA electrostatically, actually inhibit excision repair. 


promot 

is, they do not 
act excision repair. of excision repair 
or of its inhibition by chemicals thus bear a complex and currently 
un le relationship to the mutagenic and carcinogenic poten- 
of any chemical and should be i 


(M.D. Anderson 

Inst., Houston, TX). Radiology; 122: No. 1, 233-237(Jan 1977). 

Analysis of data on the response of normal tissues (skin, lung, 

cord, intestine, testis) to single and multifractionated irradia- 
tion schedules revealed the characteristics of the single dose survival 
and of stem cells of colonic, jejunal, gastric mucosae, and 
testis exposed in situ to relatively low doses of x- or gamma-rays. 
The single dose survival curves of these cells seem to be complex 
those of cells studied in 
tial portion up to approximately rads, wnw: 
thereafter in a curve which includes one or two linear 

semilogarithmic scale. 


Oxygen enhancement ratios in synchronous HeLa cells 
exposed to low-LET radiation. Sapozink, M.D. (Sloan-Kettering 
Cancer Center, New York). Radiat. Res.; 69: No. 1, 27-39(Jan 1977). 

HeLa cells were synchrcaized selection 


HeLa cells irradiated with x or gamma rays. A significantly 
OER was obtained with cells in, or close to, mitosis. The si 
is 


31113 Radiosensitivity of human lymphocytes and thymocytes. 
Kwan, D.K.; Norman, A. (Univ. Radiat. 
Res.; 1, 143-151(Jan 1977). 

The in vitro survival of human 


lymphocytes were characterized by rosette formation with neura- 
minidase-treated sheep red blood an (nSRBC); early T (T/sub 
rosettes. Late T (T/sub L/) cells were defined as T — T/sub E/. 
Survival curves of T, T/sub E/, and B cells are biphasic. The 


radiosensitive and radioresistant components of T, T/sub E/, and B 
cells all have a Do of about 50 and 550 rad, ively. B cells 
cells. T/aub L/ 


respect to radiosensitivity, both having Do values of about 135 rad. 
The survival of T cells in mixed T and B cell cultures resembled that 
of separated T cells, suggesting that ionizing radiation has no signifi- 
cant effect on rosette formation. chan of 
T and B cells do not significantly affect their radiation responses. 


31114 Isolation of uv-sensitive clones from mouse cell lines by 
Lederberg style replica plating. Kuroki, T.; Miyashita, S.Y. (Tokyo 
Univ.). J. Cell. Physiol.; 90: No. 1, 79-90(Jan ta 

Seven uv-sensitive clones were isolated the a= cell 
lines, FM3A and L5178Y, Lederberg style replica plating. The 
uv-sensitive clones were fo at a of tin at 
FM3A and of 6 in 420 clones of L5178Y, after treatment with N- 
methyl-N’-nitro-N-nitroso 
obtained in the 


31115 (LBL—4783) Radiation induced 
function of mammalian cell ploidy. Phiteish, DA 


31111 Single dose response curves of normal cells in situ. 
method and rendered hypoxic by coincubation with an excess of 
heavily irradiated, but metabolically active, feeder cells. An oxygen 
enhancement ratio (OER) of about 3 was obtained in _ 
and thymocytes was measured 4 days = graded doses of y 
radiation. Results indicate considerable heterogeneity among lym- 
with t to radiosensitivity. Total T 
clones were 10 to 21 ergs/mm? (mainly 10 to 13 ergs/mm?”), while 
the original FM3A and L5178Y lines had Do values of 32 ergs/mm2 
The uv-sensitive clones were found to be rather stable for a period 
ranging from two to eight months after isolation. However, later 
some of them tended to lose their uv-sensitivity, in terms of increase 
in Do values or n values. More stable uv-sensitive subclones could 
be isolated from these populations by cloning using the replica 
plating method. Caffeine was found to potentiate the lethal action of 
uv-irradiation on the uv-sensitive clones as well as on the original 
FM3A cells. 
INTERNAL SOURCE 


"ploidy, i.e., the number of haploid sets of 
the cell genome. At 37°C and in h 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31101 


31116 (TID—27274) Gamma radiation and virus 
factors that affect 
ically infected with Sindbis virus. 

San Juan). 1976. Contract E(40-1)-1833. 
Thesis. 


per ml to the system. Sindbis virus c’ 
ection with virus, 


84-89) Different types of inherited 
in viability of different doses of x-radiation 
experiments on proteus). 1.B.; Ochinskaya, 
G.K.; Erokhov, G.M. (Central Roen‘ i ical Scientific Re- 
search Inst., i 1976. from i iya; 16: 
No. 3, q 


te mew to 0.5 to 40 and 60 to 120 kR 
radiation revealed qualitatively different types of cell mortality in 
the progeny. While with 0.5 to 40 kR there is constant 


indicative of different mechanisms of inherited lethal injury 
at different dose levels. 


31118 
diostrains of yeast. Report 8. 


Inst. i 
Microorganisms, Moscow). 1976. Translated from 
16: No. 3, 
In Radiobio 


-{races]. The differences in yield of new strains following exposure of 
“the two strains of yeast to y-rays in doses that are similar in 
biological effectiveness can be attributed to differences in values of 
extrapolation numbers of survival curves thereof. 


31119 (ERDA-tr—222, pp 99-104) Microdosimetric analysis of 
proton RBE in haploid yeast cells. Videnskii, V.G.; Pitkevich, V.A. 
Scientific Research Inst. of Medical Radiolo a 1976. 
ranslated from Radiobiologiya; 16: No. 3, 402 1976). 
In Radiobiology. 
Estimates were made of the probability of zero, one and two 
quay physical lesions to haploid yeast cell targets, in the form 
of a spherical layer of es sucstance several dozen 
Angstroms in thickness and roximately 1 in diameter, 
p> nen by 0.2, 1.0 and 7.0 MeV protons, for injury-forming 
dive biological ef of 100 to 1500 eV. The tons (7 MeV of RBE RBE 
relative bok eV protons consti- 


31120 yee pp 109-114) Microdosimetric analysis of 
(Scientific Research Inst. of Medical Radio me 
1976. Translated from Radiobiologiya; 16: , 41 1 416(197 

In Radiobiology. 

On the assumption that a spherical layer of tissue-equivalent 
substance several dozen Angstroms in thickness and about 1 wm in 
growth were made of the of devi 

wth, estimates were made of devel 
e target of an arbitrary number of elementary physi 
of cells to protons of different energies, with 
ane irradiation. On the basis of a probability model, survival 
curves were calculated, from which the values of proton RBE were 


— energy of inducing injury of 
1000 eV 


31121 Sensitivity of strains of Escherichia coli differing in repair 

to far uv, near uv and visible radiations. Webb, R.B.; 
Brown, M.S. (Argonne National Lab., Ill. (USA)). Photochem. Photo- 
biol.; 24: No. 5, 425-432(Nov 1976). 

In stati phase, strains of Escherichia coli deficient in 
excision (B/r Her) or recombination (K12 AB2463) were 
more sensitive than a roficient strain (B/r) to monochromatic 

near-ultraviolet (365nm) visible (460 nm) radiations. The relative 
increase in sensitivity of t in — 
tion repair in comparison to t was less at nm at 
254 nm. However, a strain deficient i in both excision and recombina- 
tion repair (K12 AB2480) showed a large, almost equal, increase in 
sensitivity over mutants deficient in either excision or recombination 
repair at 365 nm and 254 nm. All strains tested were highly resistant 
to 650 nm radiation. Action spectra for lethality of strains B/r and 
B/r Her in stationary phase reveal small peaks or shoulders in the 
330 to 340, 400 to 410 and 490 to 510 nm wavelength ranges. The 
plating medi tly increased the sensitivity of strain B/r to 
Fadiatton at 254, 5 and 460 nm, while strains E.coli B/r Her and 
K12 AB2463 were sensitized by small amounts. At each of the 
wav tested, acriflavine in the plating medium had at most a 
small effect on E.coli K12 AB2480. Acriflavine failed to sensitize 
any strain tested at 650 nm. Evidence supports the interpretation that 
lesions induced in DNA by 365 nm 460 nm radiations play the 
major role in the inactivation of E.coli by these wavelengths. Single- 
strand breaks (or alkali-labile bonds), but not pyrimidine dimers are 
candidates for the lethal DNA lesions in uvrA and repair proficient 
strains. At high fluences lethality may be enhanced by damage to the 

excision and recombination repair systems. 
effect of pyrimidine dimers induced at 365-nm in 
differing in repair capability. Webb, R.B.; Brown, 
(Ar National Lab., Ill. (USA)); Tyrrell, R.M. (Rio de 
niv. (Brazil). Instituto de Biofisica). Mutat. Res.; 37: No. 

23163 163-172(Nov 1976). 

Photoreactivation (PR) after 365-nm inactivation was mea- 
sured in four strains of Escherichia coli differing in repair 
Photoreactivation was observed in the recA strains K12 AB2480 and 
K12 AB2463 indicating a significant role of pyrimidine dimers in the 
lethal action of 365-nm radiation in these strains. Significant PR was 
not observed in the uvrA strain, K12 AB1886, or in the repair 
proficient strain, K12 AB1157, after 365-nm inactivation. Biological 
evidence indiceted thet stationary phase cl had sot lost the 


repair after fluences of 365-nm radi- 
2 x 10° J/m~? or less. It is that pyrimidine dimers, 


induced, are not significant 365-nm lethal lesions in uvrA 
and -type strains because of their efficient dark repair. 


31123 Genetic control of x-ray resistance in budding yeast cells. 
Benathen, I.A.; Beam, C.A. (Brooklyn Coll.). Radiat. Res.; 69: No. 1, 
99-116(Jan 1977). 
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Berkeley (USA). Lawrence Berkeley Lab.). Sep 1976. Contract W- 
7405-ENG-48. 46p. Dep. NTIS $4.00. 

Thesis. 

Mammalian cells containing different multiples of the diploid 
chromosome set were created through drug induction and cell 
fusion. In all cell strains used the chromosome number was deter- 
mined from metaphase — as well as from DNA content and 
cell size. The survival of cells as a function of radiation dose was 
determined for cell lines with differing chromosome complements at 
37°C, 4°C, in hypertonic media, while frozen, and with increasing 
levels of incorporated IUdR. Survival of frozen Yo and hypote- 
traploid Chinese hamster cells was determined following varying 
numbers of decays of incorporated SHTdR and ™IUdR. The per- 
cent of 
of the 
Chinese 

ese hamster cells Of progressively oidies are = 
ly sensitive to irradiation. As the number of uaneenee per unit — 
cell volume increases the radiosensitivity increases. Both trends _ for a layer 80 A in thickness and threshold energy of 500 to 
suggest interaction between chromosomes as an important cause of 530 eV. 
cell death. 
ultiplication: 
L-cells chron- 
Rico Univ., 
NTIS $5.50. 

Sindbis virus-chronically infected L-cells were established in 
14 day-old monolayers by changing the medium every two hours 
after virus inoculation, and in 24 hour monolayers by changing the 
medium every 2 or 3 days. Fourteen day-old L-cell monolayers were 
cured of the Sindbis virus primary infection by — the medium 
every two or three days. L-cells Ug ne a amount of 
interferon on primary infection with Sindbis virus, and none or 

onically infect- 
ts of interferon 
ed L-cells were 
and with the 
heterologous Viruses and inliuenza A Fiks. Loses of 1,000 and 
10,000 rads of gamma radiation had no effect on the state of 
chronicity or on virus production. Spontaneously cured L-cells 
behaved the same as previously uninfected L-cells. A review of the 
literature on interferons and their importance in persistent infections 
is included. 92 references 
certain, relatively small part of the cells in the population and the 
effect is unrelated to magnitude of dose and involvement (with 
regard to heredity) of all cells in the population as well as effect of 
7 ey iated culture medium, with higher radiation doses (60 to 120 
) the injury was more severe but less stable. It occurred in a 
different percentage of cells, depending on dosage, and could not 
have been induced by an irradiated medium. The obtained data are 
Investigation of the role of heterozygo- 
city of diploid yeast in formation of radiostrains. Korogodin, V.1; 
Bliznik, K.M.:; ul’tsevich, Yu.G.; Kondrat’ev, V.I. (All-Union 
of Commercial 
Radiobiologiya; 

A study was made of the patterns of formation of new strains 
under the effect of ionizing radiation on the basis of two strains of 
diploid yeast: highly homozygous strain 5 x 3V of Saccharomyces 
cerevisiae and Megri strain 139-V, a natural heterozygous strain, of 
Saccharomyces ellipsoideus. It was shown that the — of heter- 
oxygosity (assessed by the method of tetrad analysis) does not have 
an appreciable effect either on the quantitative patterns of radiation- 
induced strain formation or qualitative diversity of the new strains 


3198 ERDA ENERGY RESEARCH ABSTRACTS 


Five x-ray-sensitive mutants were selected from 10,000 colo- 
nies arising from survivors of ultraviolet light. These were named 
XS5, XS6, exS7, XS8, and XS9. Mutant XS1i-was donated by Nakai. 
These mutations affect the resistant budding cell survival component 
of the survival curve and, in diploids, the low-dose interdi 


lack resistance; and Class II, in which b 
resistance. When crossed with one another, 
complementation pattern. Gene 
heterozygotes, while budding but not 
correlation between radiation sensitivity, meiosis, and ion is 
observed; genes which influence radiation sensitivity not affect 
meiotic recombination. A single mutation (XS1 or XS5) suppresses 
and diploid nonbudding cells. 


RADIOSTERILIZATION OF MEDICAL SUPPLIES 


31124 (ERDA-tr—222, pp 105-108) Investigation of nag oe 
as function of quantity and end 
shin, P.M.; Torchinskaya, N.D.; Tumanyan, M.A. oa 
miology and Microbiology, Moscow). 1976.” Translated from 
16: No. 3, 407-410(1976). 

Radiobio 


effects are seen in XSI 


logy. 
It was demonstrated, in on cultures of various 
microorganisms. exposed © 3 radiation, that thei 


nates the treated product. In se! ective sterilizing d 


the number of 
radioresistant microorganisms in the mixed population on the by | 
uct being sterilized. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 31149 


31125 (ERDA-tr—222, pp +> Impaired DNA synthesis in the 
-irradiated 


roots of y process. Golikova, O.P.; 
Mironyuk, T.I. (Inst. of Plant Pry ysiology, Kiev). 1976. Translated 
from Radiobiologiya; 16: No. 3, 328-332(1976). 

In Radiobiology. 

A study was made of of *H-pre-tagged DNA and 


postradiation f 2-1*C-thymidine i bean 

of 2- in mung 
markedly in radioresistance. It was established that there is an 
appreciable, radiation dosage dependent, decrease in *H-DNA activ- 
ity in -irradiated roots. Concurrently with increase in radiation 
dosage there is an increase in specific activity of 2-"*C-DNA in pea 
and mung bean roots, but not in those of horse beans. A maximum 
increase is observed with exposure to a dosage of 1500 rad. It is 
assumed that the observed effects are a consequence of repair 
processes. 


31126 lige pp 56-61) Evolutionary and 
radioresistance of 


aspects of Preobrazhenskaya, E.I. (Agro- 
hysical Scientific Research Inst., Leningrad). 1976. Translated from 
logiya; 16: No. 3, 368-372(1 976). 
In Radiobiology. 


A link has been established between radioresistance 
and the evolutionary biochemical + nea of Blagoveshchenskii, ac- 
cording to which evolution of higher plants is based on evolution of 
proteins. The biochemical traits that determine evolutionary ad- 
vancement of the taxon are inherent in radioresistant forms. Con- 


versely, taxons with signs of primitiveness are sensitive to ionizing 
uently, radioresistance o' of higher plants is based on 
evolution of proteins. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 28993, 29026, 30907, 31168, 31360 


31127 5-25) Legal fundamentals of 
radiation protection. Scheffler, M. it fuer Arbeitsschutz 
und Technische Sicherheit, Berlin eau, F.R.)). 1976. (In 


)- 
From 14. annual meeting of 
Berlin Germany: FR (3 Sep 1976). 


In Radiation protection and measures in case of accidents in 
A sh ted of 
ort survey is presen national- radiation protection 


ERA VOL. 2, NO. 12 
Ordinance ILD URATOM 


ing 
aft 

31128 (AED-Conf—76-447-005, pp v) Judicial and technical 
rules in the field of radiation protection in nuclear facilities. Pfaffel- 
huber, J. (Bundesministerium des Innern, Bonn (Germany, F.R.)). 


1976. (in German). 
From Resent dev ents in the radiological environmental 
ion of nuclear IRS expert's talk 1976; Koeln, 


In Recent developments in the radiological en environmental 


The author deals in more detail with the contents of the 


concept section 45, immission limits principle and land-register sec- 
stances, t values), persons —— le for 

protection acco to section 38, disposal of radioactive wastes 


-induced pyrimidine 
fibroblasts. Waters, R.; Regan, J.D. (Oak Ridge National Lab., 
Biochem. — Res. ‘Commun. 72: No. 3, 803-807(1976). 
of UV-endonuclease-sensitive sites in DNA 
Ther UV 


induced can be found in this DNA. Such sites are found in 
normal excision-proficient fibroblasts and in those from xeroderma 


=e 130 (ANL—76-88(Pt.2), pp 62-69) Marrow, ovary, and breast 
doses delivered by CHR R.A.; 
.G. 1976. 


Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 
Doses to the active marrow, ovaries, and breasts delivered by 
Radiobiology are being estimated by measurements in a female 
tom. Measurements are made at the sites of the tar; 
tissues by inserting LiF thermoluminescent dosimeters into 
drilled in the marrow spaces, at the positions of the ovaries and in 
the breasts. The dose to the active marrow is 169 +- 17 mrad with 1 
mm Al added filtration and 177 +- 17 mrad with 3 mm Al added 
filtration. The ovary dose is 197 +- 26 mrad and 168 +- 12 mrad for 
1 and 3 mm Al, respectively. Breast dose is currently being mea- 


31131 (CONF-761153—2) Application of longitudinal magnifica- 
tion effect to magnification stereoscopic angiography. A new method of 
cerebral . Doi, K.; Rossmann, K.; Duda, E.E. (Franklin 
McLean Memorial Research Inst., Chicago, Ill. (USA)). 1976. 

tract EY-76-C-02-0069; USPHSGM-18940. 24p. Dep. NTIS $3.50. 


From 62. annual meeting of radiologic advances in breast 


ip Bg States of America (USA) (15 Nov 

"A new method of stereoscopic cerebral angiography was 

developed which employs 2X radio; i In order 
perception 


to obtain the same depth 
tional contact stereoscopic angiography, one can make the x-ray 
exposures at two focal spot positions which are separated by only 1 
The smaller distance is possible because, with 2X the 
transverse detail in the object is magnified by a factor of two, but the 
longitudinal detail, which is related to the stereo effect, is magnified 
spot separation its in advantages such as im 
stereoscopic image detail, better image quality, and low radiation 


31132 Regulations for the Administration and 
Enforcement of the Radiation Control for Health and Safety Act of 
1968. (Bureau of R Radiological Health, Rockville, Md. (USA)). Jan 
1976. 63p. Bureau of Radiological Health, Rockville, MD. 
Radiation Control for Health and Safety Act was signed 
by the President on October 18, 1968. The purpose of this Act was 
to protect the public from unnecessary exposure from 


in the object as with conven- 


amendment to th Pirst Nadgiation Frovecuion VUrdinance if particuia! 
ae ding to section 4 

: 

sured. 

haft fuer 
Nucl 
rets. 

Darticuiate adiauon ny sonic, 
infrasonic, or ultrasonic wave which is emitted from an electronic 


of an electronic circuit in such 
uct. The provi 
of Health, Banondion and Welfare, authori 
out an electronic product radiation control pro 
include performance standards for electronic 
The Bureau of Radiological Fieaith fs under that authority. 
The Bureau of Radiological Heal for the day-to-da’ 
out the Act’s for an electronic prod- 
. A principal objective of the program 
i th throu setting and enforcing elec- 
ion emission lormance standards. This com- 
y, and efforts are made to provide an 
This publication contains 
ISTER through 


31133 (PB—246837) Suggested optimum survey procedures for 
diagnostic x-ray (Nationwide Evaluation of X-Ray 
Trends Task Force (USA)). Jul 1975. 113p. NTIS $5.50. 

The manual contains survey procedures to test medical and 
dental x-i wy for te general and 
for CSG regulations (Council of State Governments). (GRA) 


31134 a 2 99-104) Level of radiation exposure to 
staff in X-ray diagnosis. Zol'nikova, N.I.; Moiseytsev, P.I.; Trunov, 
B.V. (Akademiya Meditsinskikh Nauk SSSR, Moscow. Inst. Gigieny 
Truda i Professional’nykh Zabolevanij). Dec 1976. (In Russian 
on scientific-technical cooperation in protec- 
the period 1973-1975 Berlin, German Democratic Republic 
(18 Nov 19 A 
inal conference of the Ministry of Health of the USSR 
on scientific-technical in radiation 
laces {medi 
D 
respectively 
doses to from 100 to 380 mR for surgeons 
i 10 to mR for surgical nurses, and from 5 
to 30 for nurses. AUTHOR). 


31135 ee Se Challenge of high energy radiation 
dosimetry and protection. Nelson, W.R.; Jenkins, T.M. (Stanford 
Linear Accelerator Center, Calif. f (USA). Aug 1976. Contract EY- 
a Tp. Dep. NTIS $3 
An accelerator health 


y operational tasks 
that he is charged with. He can support others in his laboratory by 
sng with experimenter om background radiation prob by con- 
sulting with experimenters on — 
they may encounter, by helping the high 
app. 
i 

i that are at his di 


Argonne National Lab., Ill. (USA)); Kobayashi, S.; Nishiwaki, 
ternational Atomic Energy Agency, Vienna (Austria)). At. 
Reyv.; 14: No. 1, 173-178(1976). 
Published in summary form only. 


31137 Effects of radiation on man: now and in 
Morgan, K.Z. (Georgia Inst. of Tech., Atlanta). pp 25 
Energy and the environment cost-benefit analysis. Karam, 
(ed.). NY; Inc. (1976). 
rom Proceedings 0 and the envi 
benefit analysis Ai Corgi, (23 Jun 1975). 
ionizing radiation, we know more about these effects than | 
by other Acute radiation damage req 


increases more-or-less linearly. 
: id 


31138 (ERDA-tr—222, pp 1-7) Effects of preventive 
tion of ATP on biosynthesis of uridylic nucleotides from rat 


uracil following prolonged ; Kosh- 
cheenko, N.N.; Atabekova, G.A.; Roman’ EF. 19761 Translated 
from Radiobiologiya; 16: No. 3, 323-327(197 

In Radiobiolo; 


prolonged in a dosage mg/kg, prior to -body 
y-irradiation of rats in the minimum absolutely lethal dose 
monophosphate] kinase activity 
spleen and liver extracts It was established that 
ymphod tissue UPRTF activity; it has a 
all tissues studied. A 


31139 Directory of 
Rockville, 

for 
listed by state. a “we of radio 
given and personnel listed 


31140 Consequences of 


the - 
available on neoplasia and neonatal malformations induced by che- 
quences of radiation sad chemotherapy are nt well known and 
quences of radiation chemotherapy are not well known and 
require further stud 


31141 
Levitt, S.H. (Univ. of Minnesota, Minneapolis). J. Am. Med. Assoc.; 
237: No. 2, a 1977). 

y after definitive 
not been proved to have a deleterious 
beneficial effect of radiation therapy 
recurrences, which are very difficult to control once they dev 
In the hands of ex radio the incidence of 
cations is quite low. Adjuvant chemo 
tion of local recurrence are most 
more detaled information obained, radiation therapy remains the 
more detailed information is obtained, 
most effective, least toxic method ye 


31142 pag ce 4 Health physics and 
No.17. (April 1, 1974—March 31, 1975). (J Atomic 
Research Inst., Tokyo). Sep 1975. 214p. (In Japanese). NTIS 


Sales Onl 
In the annual report No.17 (fiscal 1974), the activities of 


hysics and safety in the Tokyo Office, Tokai Research 
Eetablichaent Takasaki Radiation Chemistry Research Establish- 
ment, and Oarai Research Establishment are described. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 56015330887 


a © to sublethal acute and continuous low dose-rate gamma-ray 
J.F.; Holland, L.M.; Johnson, O.S.; LaBauve, 
Prine, J.R.; Vigil, E.A. (Los Alamos Scientific 
N.Mex. (Sa). Feb 1977. Contract W-7405-ENG-36. 9p. 
Dep. NTIS $3.50. 
Monkeys (Macaca mulatta) and dogs 
tive response (injury and recovery) of the hematopoietic compar 
the two species was observed at 7-day intervals during the exposure 
regime. At 84 days after the thirteenth gamma-ray dose, the 1300-rad 
conditioned and control dogs and monkeys were challenged continu- 
ously with 35 R/day until death to determine the amount of radi- 
in conditioned animals as a reduction 


different. Mean survival times of conditioned dogs 
during the continuous 35 R/day gamma-ray challenge 


tly 
po 
exposure 
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| nonirradiated animals temporary, reversible of 
UPRTF, but does not affect UMP-kinase activity. authors 
discuss the reasons of ineffectiveness of exogenous ATP when given 
to rats prior to prolonged irradiation. 
for radiological health 
of Health, Education, and 
gical health programs are 
index of all personnel in 
0; programs 1s inc . (ERB) 
* (Univ. of Chicago). J. 
The consequences of radiation and ‘antineoplastic | y on 
31136 Biological effects of low-level radiation pertinent to protec- 
of In 
R.A. 
- cost 
ts of 
those 
ires a 
— in mean survival time. Dogs (50 percent) and monkeys (8 percent) 
linear died from injury incurred during the conditioning exposures. Thus, 
hypothesis is non-conservative for high LET radiations. Persons the comparative response of dogs and monkeys to dose protraction 
worried about population exposure should be concerned about un- by acute dose fractionation was similar to what might be expected 
necessary an exposure. The radiation risk of nuclear power from a single acute dose. Mean survival times for nonconditioned 
plants can be made acceptable but several improvements are re- were the 
quired. of the 
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were greater than for their control coun’ Thus, the 
radiation-induced injury was not measurable by this method. nde 
tioning doses of more than four times the acute LDso-30 in dogs and 
approximately two times that of monkeys served only to increase 
both mean survival time and variance in a gamma-ray stress environ- 
ment with a dose rate of 35 R/day. 


31144 (ORO—3792-20) Developmental approach 
immunological tolerance. Progress report, May 1, 1976—December 
31, 1976. Hyde, R.M. (Oklahoma Univ., Oklahoma City (USA). 
See Center). 1976. Contract E(40-1)-3792. 9p. Dep. 
Progress is reported on the following research projects: effect 
of in vivo incubation on tolerant thymocytes; tolerance induction 
kinetics of the thymus; effect of 48 hr in vitro incubation on normal 
spleen cells; and reconstitution of irradiated mice with tolerant and 


31145 (TID—27333) gence au and viral aspects of radi- 
ation-induced tumors. Twelfth annual report, March 1, 1976—Febru- 
ary 28, 1977. Reif, A.E. (Mallory Inst. of Pathology Research 
Foundation, Boston, Mass. (USA)). 30 Nov 1976. Contract EY-76-S- 
02-2539. 7 Dep. NTIS $3.50. 

Progress is reported on studies on the incidence of osteosarco- 
mas in mice injected with various doses of ®Sr, or following whole- 


to whole-body one or three days before the 
injection of ®Sr. 
31146 pp 40-46) Biological action of ioniz- 
ing radiation on gonads. V. Early and late changes in the seminiferous 
epithelium of mice after 100-rad fractionated irradiation. Rudnicki, T.; 
Kochmanska-Twardowska, A. 1975. Translated from N 
20: (1975). 

In Nuki 


Maturation of the seminiferous epithelium was studied in mice 
x-irradiated at 50 rads on the 17th day of intrauterine life. Up to the 
14th day of life, the - eee changes in the cell ulations of 
the sexual cords and seminiferous tubules were relatively slight. 
Attention was attracted, however, by the distinct late effects, notice- 
able when the testicle was into the mature state. They could 


31147 (ERDA-tr—36/1-6, pp action of ioniz- 
gonads. VI. Maturation of 


ing radiation on the seminiferous epithelium 
of mice after irradiation of the fetal gonad. Rudnicki, T.; Trojczuk, 
D. 1975. Translated from Nukleonika; 20: (1975). 

In Nukleonika. 

The effectiveness of fractionating exposure to ionizing radi- 
ation was analyzed quantitatively in six populations of mice sperma- 
togonia. The effects of deranged spermatogenesis on the maturation 
of spermatids was studied at the same time. The total dose of 100 
rads was given in 2—9 split doses during 24—96 hr. The —— 
gonia populations differed in their radiobiological response. 
of evaluating the effectiveness of fractionation were shown to be 
relative in character. In general, the effects of single and fractionated 
irradiation were found to be the same, notwithstanding some differ- 
ences in the dynamics of radiation damage. 


to cardiac allografts by irradiation 
H.; Engelman, R.M.; Cannon, F.D.; Ferrebee, J. W.; Rapaport, F 
(New York Univ.). Surg. Forum; 26: 304-305(1975). 

It is generally agreed that most, if not all, technical problems 
of cardiac transplantation in experimental animals and in human 
subjects have been mastered. Successful application of this technique 
to the treatment of end-stage cardiac disease continues to be ham- 

however, by the host's reaction to a cardiac allograft as 

‘oreign tissue, and his attempt to destroy such tissue by immunologi- 
cal reactions normally implicated in defense mechanisms against 
infectious microorganisms. Earlier studies in this laboratory have 
ted that DL-A compatibility can exert a potent influence 
on the survival of orthotopic cardiac allografts in the unmodified 
canine host. The present report demonstrates that supralethal total 
body irradiation and bone marrow transplantation from a genotypi- 
cally ao identical donor _ induce in canine recipients an 
immunologically specific state iveness to an 


31149 (ERDA-tr—222) Radiobiology. Translation of 
logiya; 16: No. 3, 323-480(1976). 204p. Dep. NTIS $7.75. 


Separate abstracts were iobtologicg. for the 37 poe presented 
logiya. Reviews of three books 


31150 pp 14-20) Incorporation of 
of irradiated animals. 


DNA in tissue Rusinova, G.G.; Libinzon, R. 
1976. Translated from Radiobiologiya; 16: “No. 3, 333, 
In Radiobiology. 


ERA VOL. 2, NO. 12 


Exposure of rats to y-rays in doses of 100, 300 and 800 R 
inhibited incorporation of exogenous, homologous *H-DNA admin- 
istered immediately after i tion into bone marrow, spleen and 
mucosa of the small intestine at the rate of 1 Gm tissue per cell. As 

——— to immediate gg ogee of the biopolymer after expo- 

to ionizing radiation, later administration led to increased 

eptake of the bispolymer by bone merrow and mncoes of the email 
intestine, as determined per cell. 


31151 (ERDA-tr—222, pp 21-26) Some biochemical characteris- 
tics of a toxic substance isolated from the organs of lethally irradiated 
animals during the period of the intestinal syndrome. Meter, I.D.; 
Sirota, N.S. (Central Roentgenoradiologi Scientific Research 
Inst., ). 1976. T: from iologiya; 16: No. 3, 


The to el isolated from or of lethally irradiated 
(1300 rad) pra during the period of the intestinal syndrome is 
characterized, according to all signs studied (molecular yoo lh uv 
tion spectrum extinction coefficient, specific monosac- 

presence and percentage of KDO 

acid], etc.), as the lipopolysaccharide of E. coli, the main 
of the testinal tract of mice. 
ins in blood and Ly es of animals exposed to absolutely lethal 
doses of radiation, the sensitivity to which is many times greater at 
this stage of radiation sickness, may be indicative of their involve- 
ment in the pathogenesis of the intestinal syndrome. 


31152 Lp a pp 32-37) Antitissular antibodies in 
blood serum fractions of normal and irradiated animals. Nevinnaya, 
A.P.; Ivanov, A.A.; Mochaiskii, A.M. 1976. Translated from Radio- 
16: No. 348-352(1976). 


lethal doses of ®Co y-rays. It was shown that on the 21st day after 
irradiation in median lethal 


following exposure to lethal doses of radiation, there is a ne f 
elevation of level of complement-fixing antibodies in fraction aan 


31153 (ERDA-tr—222, Inhibitory effect of blood 
serum from irradiated animals of *H-thymi- 
dine in rat thymocyte DNA. Slozheniking, LV: Mikhailets, L.P.; 
Kuzin, A.M. ‘oo of Biological Physics, Pushchino, USSR). 1976. 
Translated from Radiobiologiya; 16: No. 3 3, 353-356(1976). 
In Radiobiology. 
It was demonstrated that blood serum of irradiated animals 
a an inhibitory effect on —_ of *H- 
pad wy (A of isolated thymocytes of rats. um inhibi- 
tion was observed 4-8 hours after irradiation of rats, and it was less 
marked by the 24th hour. It was established that there is a strict 
correlation between the inhibitory effect and magnitude of dosage in 
the range of 30—200 R. Studies were pursued to identify the nature 
of the inhibitory factor. 


31154 (ERDA-tr—222, pp 43-48) Induced chemoluminescence of 
rat blood plasma at the early stages of radiation injury. Serkiz, Ya.1.; 

E.E.; Ryabova, E.Z.; A.P. (Inst. of Oncolo- 
ogy lems, Kiev). 1976. Translated from Radiobiologiya; 16: 
3, 
In Radiobio 


This work ; with chemoluminescent kinetic characteris- 
tics of rat blood plasma. Luminescence was induced with H2O2. The 
studies were conducted in the dynamics of radiation injury caused 


ogy 
31155 (ERDA-tr—222, pp 66-71) of 
tion at low daily dose rates on 


blood of mice. Praslicka, M.A.; “Kala, I. (Univ 
1976 Radiobiologiya; 16: No. 376-380(197 


colony forming units), number of bone marrow cells and peripheral 
roam: elements in mice exposed to prolonged (23 hours per day) 
radiation for 130 days at dose rates of 1, 3, 6 and 10R day. It was 


Gay the celica limit at which decline of 


G-200 from normal rabbits and animals ex to lethal and median 
by fast neutrons. It was shown that the shape of the kinetic lumines- 
cence curves changes at different postradiation times. Ionizing radi- 
ation leads to typical changes in total light, intensity of flashes and 
constants of rates of luminescence of blood plasma. It is planned to 
use the results obtained in complex diagnostics of radiation pathol- 
). | 
Radiobio- 
in this 
are also presented. established that 3 F 
CFU and agranuloc 
ex rate at which there is a decrease in medullary cells and thrombo 
cytes. The decline of these indices is constant at a dose rate of 10 R/ 
day. In this case, the number of erythrocytes and agranulocytes does 
not change, but there is a 60 percent drop of the CFU index. 
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31156 (ERDA-tr—222, 


125-128) Effects of high and low 
irradiated animals. 


traperi 
thymidine was injected one hr before 
to 30 days after irradiation. 


postradiation 
dogs Ninieoon DNA to irradiated rats resulted in earlier 
and more intensive restoration of DNA-polymerase activity. 
31157 (ERDA-tr—222, 9-133) Effect of high polymer ho- 
ee | DNA on epithelial cite changes in the rat duodenum 
irradiation in a dosage of 1976. Tremoloted 
Radiobiologiya; 16: No. 3, 428-431(1976). 
Ra radiation and of 
ts were ex) to gamma a preparation 
high polymer DNA from the spleen of young rats was i 


the beneficial effect of awn 


Hospi 
response of rat to m 
fractionated gamma-ray exposures revi no significant differences 
between the threshold doses for 2 fractions given with a 24-hr 
interval and 2 fractions given with a 15-day interval. The latent 


epilation was not useful for predicting spinal cord damage. 

following injury. Lewis, J.P.; O'Grady, L. 

Green, R.A. (Univ. of California, Davis). J. Lab. Clin. Med.; 89: No. 


31160 

selected life stages of the 

Bardill, E.A.; Blaylock, B.G.; 
Oak Ridge National Lab, Tenn. (U 

— 


from an in 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 29026, 31137 
31161 — Long-term effects of radium 
exposure in female dial SS SS and blood pressure. Po- 
lednak, A.P. 1976. 

In 


report, July 1975—June 1976. 


t results were obtained using univariate 
nel peewee ) analyses for women aged 65 to 
84. The effect (i.c., lower hematocrit at higher doses) appeared to be 
greatest in the highest dose group, especially st 1000+; rad. It did 
not, however, involve a higher uency of “low” hematocrit 
exposed in 1930 to 1954, dose was a it predictor of systolic 
blood ure in 45- to 54-year olds, but not in the 55- to ear 
olds. ysis of longitadinal data on these populations will be 


31162 td ap pp 30-37) Chromosome aberrations in 
the of thorium workers with low body burdens 
of * Bi. Hoegerman, S.F. 1976. 


In iological and umes Research Division annual 


ificant elevation in the level of chromosome break- 
ers’ peripheral lymphocytes. This finding is consis- 
tent with an estimate of the amount of 


38-39 Gross distribution of 
external counting. J.; Essling, M.A.; Huff, D.R. 


In Radiological and 
report, July 1975—June 1976. 

When the first y-ray measurements of a radium patient's 
radioactivity indicate a content in excess of about 20 nCi of 2"*Bi 
(RaC), a "7-position scan” is made. Measurements are made with 


" symmetry of activity distribution 

pt me Bl of the body was seen in the other two categories. In 
III (7 cases) the counting-rate was at a maximum near the 

cases). There was le variability 


pp 40) Macrodistribution of in 
the skeleton of a radium dial painter. Holtzman, R.B.; Simmons, D.J. 


1976. 
In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 
The concentrations of 7“*Ra were determined in 190 samples 
of bone and in four teeth from a woman who had worked for two 
years as a radium dial sinter 52 years prior to her death. The 
terminal body content of Ra was 200 nCi. The weighted mean 
concentration of activity in bone was 146 +- 11 pCi/g ash, with a 
range of 12 to 1000 pCi/g ash. The mean level in cortical bone was 
116 14 pCi/g ash, while that in py bone (trabecular and 
eroded cortex) was 227 +- 25 pCi/g 


pp | in the exhala- 
tion rate of radon. Rundo, J.; Markun, F.; Sha, J.Y.; Cameron, P. 


1976. 
and Environmental Research Division annual 


In Radio! 
report, July 1975—June 1976. 

In a day-long study, twenty-eight 10-min samples of breath 
were collected from a former radium painter and were analyzed 
for radon. The radon exhalation rate showed good short-term repro- 
ducibility, but there was a dramatic short-lived increase in the first 
samples collected after lunch and a slow but steady increase during 
the course of the day. 


(ANL—76-88(Pt.2), pp 70-79) Macrodistribution of 
skeleton as determined in 


vitro by gamma-ray spectrom- 
ate Huff, D.R. 1976. 
Radiological and Environmental Research Division annual 
report, 1975—June 1976. 

A large number of y-ray measurements of **Ra in human 
bone has been made both at MIT and CHR-ANL. These data are 
for corselations of the specific activity satio of bone 
group with other an interlaboratory comparison of the 
measurements, and an estimate of the errors expected when a whole- 
— 226Ra determination on a partial 


31165 


31167 


PP Use of as a 
tion source for the determination of 


calibra- 
in vivo. Toohey, R.E. 1976. 


PF BIOMEDICAL SCIENCES, APPLIED STUDIES 3201 
P.G.; Shurikhina, M.M. 1976. Translated from Radiobiologiya; 16: 
No. 3, 425-427(1976). 
ts were ex! to gamma radiation and preparations o' 
hr later. Carbon. 14-labeled 
no mae the animals at 
Results showed that prep- 
arations of high and low polymer DNA caused intensification of . 
these cases, based on the level of chromosome breakage observed in 
intraperitoneally. Lhe rats were killed at in $ up to I> days afte! Thorotrast cases with measured !*Bi burdens. 
irradiation. Results indicated that administration of homologous 31163 
DNA immediately and 1 day after irradiation increased the number in 
of cellular elements of the duodenal crypts. Possible explanations for 06 
31158 Dose effect relationship for epilation and late effects on 
spinal cord in rats exposed to gamma rays. Masuda, K.; Reid, B.O.; 
two detectors, above and below the supine subject, at seven equally 
spaced positions along the length. The spacing is set at 15% of the 
subject's mat th Such scans have been made for 40 different patients, 
and although the detectors are uncollimated, a surprising amount of 
information on the distribution is revealed. In general, the distribu- 
tion could be assigned fairly unambiguously to one of four catego- 
ries. In Category I (18 cases) a clear maximum of activity was 
provability of paralysis. there was a Marked sparitip observed in the lowest third of the body. Category II (12 cases) was 
LDioo/so exposure and a marrow transplant sufficient to effect 50 
percent 30-day survival. Death occurred later, and recovery of some 
peripheral blood elements was delayed in the LDso/so mice. Over 
the period of study, splenic hematopoiesis and stem cell renewal 
were insignificant in the LDso/so mice yet were active in the 
marrow-transplanted animals. The slow recovery of erythropoiesis 
in the LDso/so mice is explained in part by the lack of early splenic 
hematopoiesis. This effect appeared to be attributable to the splenic 
microenvironment which, although being suitable for growth of 
unirradiated hematopoietic cells, was not conducive to repair of 
radiated splenic hematopoietic cells. 
INVERTEBRATES 
of acute ionizing radiation on 
copepod Diaptomus clavipes 
Gehrs, C.W.; Trabalka, J.R. 
A)). Feb 1977. Contract W- 
vestigation of the effects of 
cobalt-60 gamma rays on se! stages of the calanoid copepod 
Diaptomus clavipes Schacht following acute doses of ionizing radi- 
ation ranging from 0 to 100 krad. 31166 


3202 

In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 

As one component of mock plutonium, ‘Pd is frequently 
used as a calibration source for the determination of *®Pu. Some 
considerations involved in its use are discussed; it is shown that the 
curve derived from agrees well with 
31168 (ANL—76-88(Pt.2)) Radiclogical and Environmental Re- 
search Division annual report, July 1975—June 1976. (Argonne Na- 
tional Lab., Ill. aes 1976. Contract W-31-109-ENG-38. 183p. 


NTIS $7.50 
_ Separate abstracts were prepared for eighteen sections of the 
report. Abstracts of an additional nine items are also included in the 
report as well as appendices pr ure data for radium 


31169 (ANL—76-88(Pt.2), pp 17-21) Hazard plotting and esti- 
mates for the tumor rate and the tumor time for 
osteosarcomas in man. Groer, P.G.; Marshall, J.H. 1976. 

In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 

The tumor rate (hazard rate) and the tumor growth time were 
estimated from a multiply censored sample of observed tumor mia 

eee than about 230 wCi/kg bone. The tumor 
these individuals appear to be exponentially distributed and a. 
therefore, a straight line if plotted against the cumulative hazard on 
linear paper, the hazard paper for an exponential failure time distri- 
osteosarcoma induction in the limit of large radiation doses. An 
expression for tumor rate from a stochastic model, described earlier 
in detail showing this behavior, is discussed briefly. 


31170 pp Variance of the number of 
tumors in a model for the induction of osteosarcoma by alpha radi- 
ation. Groer, P.G.; Marshall, 1976. 

In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 

An earlier report on a model for the induction of osteosar- 
coma by alpha radiation gave differential equations for the mean 
numbers of normal, transformed, and malignant cells. In this 
we show that for a constant dose rate the variance of the number of 
the numbers of tumors predicted by the cores felon 
distribution about their mean values. 


31171 (BNWL-SA—5659) Assessment of a cerium—-praseody- 
mium-144 inhalation case. Glenn, R.D.; Heid, K.R.; Houston, J.R. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
Contract E(45-1)-1830. 2ip. (CONF-760652—6). Dep. NTIS $3.50. 

From Health Physics Society meeting; San Francisco, Cali- 
fornia, United States of America (USA) (27 Jun 1976). 

A case involving an acute exposure to a '“*Ce-'*Pr contami- 
nated atmosphere is presented with a discussion of the treatment and 
evaluation of data collected out to 800 days post intake. Treatment 
included irrigation of the upper nasal passages with normal saline, 
nebulization with normal saline mist and DTPA therapy. Assessment 
of the deposition and the resulting dose commitment was based on in 
vivo measurements and 


at 2.1 wCi of ™Ce. 


31172 Toxicity of particles on intracoronary injection. Weller, 
Subramanian, ©. (ed>. New York, Society of 
lew 
Nuclear Medicine, Inc. (1975). 
From International symposium on radiopharmaceuticals; At- 
lanta, USA (12 Feb 
-740203—. 


A review of studies on the use of particles in the coronary 
circulation is presented. Some studies discussed are as follows: 
toxicity of radioiodinated finan albumin (MAA) in dogs; 
effects of injecting MAA into coronary artery on electrocardiogram, 
blood pressure, heart rate, and general condition of patients; toxicity 
of intracoronary injection of /sup 99m/Tc-labeled human albumin 
microspheres (HAM); effects of intra-atrial injection of carbon mi- 
crospheres on coronary blood flow, cardiac output, aortic blood 


awe reactions denatured serum 


31173 patterns of toni 115-119) to 


man of 


patterns animal organism. 
Sarapul’tsev, 1.A.; Rasin, I Ye 1976. Translated 
from Radiobiologiva; 16: No 3 3, ” 417-420(1976). 
made of of of 
comparison was patterns of metabolism of radios- 
trontium obtained in dogs to analogous data in man. It was estab- 
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lished that are identical, and this permits direct extrapolation of 
radiation loads loads of of radiostrontium from dogs to man. 


ANIMALS 


REFER ALSO TO CITATION(S) 30888, 31145, 31168, 31172, 
31173, 31179 


31174 pp, Electron microscope stud- 
ies of viruses in tumors in mice. Lloyd, E.L.; Loutit, 


J.F. 
In Radiological and Environmental Research Division annual 
report, July 1975—June 1976. 
Tumors induced by the intraperitoneal injection of 100 nCi, 
30 nCi, and 10 nCi of **°Pu-citrate into male and female CBA mice 
were examined with the electron microscope for the presence of 


ma. C-type viruses were positively identified in all the tumors 
examined with the exception of 3. In one of the a 
lymphoma in a lymph node, suspicious virus-like partic 
observed; in the other two, an osteosarcoma and a carcinoma of the 
lung from the same animal, there was no evidence of viral particles. 
In addition, no viruses could be detected in three samples of normal 
tissue. Despite the presence of virus in tumor and not in normal 
tissue, evidence from ongoing research is presented to suggest that 
the virus is merely a passenger. 


31175 (ERDA-tr—222, pp 27-31) es in 
and lipid content of the rat lung as function of dosage of administered 
plutonium. Surina, A.G. 1976. Translated from Radiobiologiya; 16: 
No. 3, 


om men of polymeric plutonium by inhalation, in doses 
of 0.11, 0.37 and 0.64 caused an increase in hydroxyproline, 
total lipid and phospholipid content of the lungs, the degree and time 
of appearance of which were determined by the dosage of adminis- 
tered a-emitter. observed 7 days later 
preceded an increase in oxyproline level in the lungs, most of which 
accumulated within 1—2 months after administration of the isotope. 
This article discusses the pathogenesis of plutonium pneumosclerosis. 


31176 —. pp 72-77) Computer analysis of micros- 
tructures for assessment of en effects on the skin. Zav’yalov, 
A.P.; Aref'eva, Z.S.; Nazarov, L.A. 1976. 


; Khryashcheva, 
Translated from Radiobiologiya: 18 No. 3, 381-384(1976). 
In Radiobio 
particles of promethium-147 in doses of 1, 5 and 10 krad. 
obtained from opticostructural analysis of histolc 
on an electronic digital computer, using a potas hes nee 
and program, indicate that there is a change in cell size, redistribu- 
tion of chromatin with concurrent decrease in amount thereof. A 
maximum radiation effect was observed on the 7th postradiation day 
with a superficial dose of 5 krad, which corresponds to exposure of 
the stratum basale to a dosage of 300 rad. 


31177 (ERDA-tr—222, pp 78-83) Functional and morphological 
products of nuclear G.V. a_yor T.N. 
1976. Translated from Radiobiologiya; 16: No. 3, 385-389(1976). 
In Radiobiology. 
A study was made of functional and morphological changes 
in the heart of 25 cows given a mixture of nuclear fission products in 
a wide range of doses. A comparison of electrocardiographic find- 
ings and morphological data revealed that cows develop a severe 
myocardial lesion associated with acute and subacute radiation sick- 
ness, and the severity thereof is related to the dosage of administered 
mixture of nuclear fission products. 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 28992, 29024, 29026, 30886 


MAN 
REFER ALSO TO CITATION(S) 28993, 29023, 31059, 31137 


31178 (ANL—76-88(Pt.2), pp 54-61) Unusual case of internal 
contamination with **‘Am. Rundo, J.; Essling, M.; Huff, D.R.; Fair- 
1976. 


report, July 1975—June 1976. 

the type used in domestic smoke ; the nominal activity of 
each source was 2.5 Ci, and they were not voided until the 16th 


viruses. The tumors examined included 14 osteosarcomas, 2 lympho- 
mas, 1 carcinoma, 1 haemangiosarcoma, and 1 reticulum-cell sarco- 
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and 24th days after intake. A little less than 1% 
of the two sources was found in the material 
the sources and *1Am was detected in the uri 
source had been voided. 


ANIMALS 
REFER ALSO TO CITATION(S) 31037, 31056, 31058, 31059 


)) Life history of plutonium diox- 
ide in the lung: from macrophage to carcinoma. Sanders, C.L.; Adee, 
R.R.; Rhoads, K.; Madison, R.M. (Battelle Pacific Northwest Labs., 
Richland, Wash. Serer 1976. Contract E(45-1)-1830. 33p. (CONF- 
760927—2). . NTIS $4.00. 
symposium on pulmonary 


United 


and 70 percen' 

ular elements. Both the type II alveolar 

origin for induced adenocarcinoma. 


31180 Experimental studies on the balance sheet and distribution 
of lead radioactive lead acetate in guinea pigs. Nakano, H. 
in Engish and Tap Med. Cent; 24: No. 7-9, 145- 

were undertaken to the 


acetate (0.28 mCi/mg) was administered at ac 
the animals intravenously, intratracheal 
210Pb after intravenous in 


the greater part 
into urine during 30 days’ 


31181 


lationship 
and the sate However, Gee in 
the HP melanoma, in which small tumors showed a negative correla- 

sitive correlation, coupled with the virtually 


31182 Metabolic balances of *°Pb and **°Po at natural levels. 
Spencer, H.; Holtzman, R.B.; Kramer, L.; Ilcewicz, F.H. 
Administration H Hospital, Hines, IL). Radiat. Res.; 69: No. 1, 166- 


rat and the unary excretion is much lower The total excre- 
tions of 7"°Pb and ?"°Po were greater than the dietary intake and 

overall balances were -0.28 and -0.16 pCi/day for the two nuclides, 
a. during a low calcium intake. The *°Pb balances did 
to 


REFER ALSO TO CITATION(S) 30890 


31183 (CONF-750425—) Proceedings of thermal ecology II. 
nay G.W.; McFarlane, R.W. (eds.). (Savannah River Ecology 
Lab, Aiken, S.C. (USA)). 1976. Contract E(38-1)-0819. 416p. — 


NTIS — 
USA Ape 
were ca papers were presented fr 


abstracts 
ed at the conference. An additi mae 


31184 a pe 7 243-250) Effects of the Palisades 
Nuclear Power Plant Lake Michigan. 


Benda, R.S. (Aquinas Coll., 
rom 5 
1975). 


of thermal ecology II. 
Aa If-moath sted (May 1972 to October 1973) was under- 


f 
began op operations in early 1972 


erage 

From May 16, 1972 to 1973, total of 651,713 fish weighing 
19,042-2 kg were impinged on the traveling Alewife (Alona 
), slimy sculpin (Cottus cognathus), spottail shiner 
is hudsonius), a yellow perch (Perca flavescens) made up 
58.6, 27.5, 7.2, ee oo oe respectively, of the total number. 
Coregonids and and smelt (Osmerus mordax) made up 0.2 
ayy t of the total, respectively. The fish appeared seasonal- 

with fition of the 37 recorded 


fhe oduct oft thermal 
was advanced by approximately 3 weeks in 1973. 


31185 (CONF-750425—, pp 251-258) Effects of power plant 
on the biota of a thermal channel. Miller, M.C.; 
G.R.; Reed, J.P. (Univ. 1976. 

rom 


prod heterotrophic 

uptake potential for glace were measured monthly for 4 years at 
it opened 
nntal AT was 85, 15.0, 11.2, and 9.5°C for 


four new units and a cooling tower. 


PY BIOMEDICAL SCIENCES, APPLIED STUDIES 3203 
the total activity obscure, and more detailed studies are needed to increase our 
after removal of understanding of the relationship. 

under strictly controlled dietary conditions in adult males. The 

intakes of the two nuclides were due to the dietary contents of these 

radioisotopes, inhalation from the atmosphere, and smoking of ciga- 

rettes. No additional radioisotope was given. The mean dietary 

intake of 7!°Pb was 1.25 pCi/day and of #!°Po, 1.63 pCi/day. The 
macro; 

States 

The pulmonary macrophage ex — 

distribution of alpha energy from inhaled 'uOz, while pul- 10-fold except for one patient in whom the balance became more 

monary epithelium serves as the prime ‘target’ cell for —- negative. The *"°Po balance was more negative during calcium 

transformation. In the rat, of the total radiation energy absorbed in —_— intakes of 800 and 2200 mg than during a low calcium intake of 200 

the lung, about 80 percent is delivered to the alveolar septae, 19 mg/day. The urinary and fecal excretions of the two radionuclides 

= to the vascular tissues and less than 1 percent to the were not affected by the intake of sodium fluoride, while the diuretic 
nchial epithelium. Of the radiation energy delivered to the alveo- compound Hydrodiuril appeared to decrease the fecal ?°Pb excre- 
lar septae, about 10 it is absorbed by alveolar epithelium, 10 tion. 
his purpose, full grown and 
feaimy maic guinea-pigs Weipning to 700 gm were used. They 
were kept in individual metabolism cages which had a device to 
ion of lead 
of 0. to 
Blood level of 
those administered 

by other routes. The peak of the 7"°Pb content of whole blood was 

observed several days after administration. Lead-210 was rapidly 

removed into bones to be stored; 7"°Pb — in these tissues 

was highest by intravenous injection, followed. by intratracheal 

route, and the lowest by oral administration. Intravenously adminis- 

tered *"°Pb was excreted into urine, and into feces during 30 days’ 

observation. Intratracheally administered *"°Pb was excreted into 

urine, and into feces during 30 days’ observation. Orally adminis- taken 

tered ?"°Pb was poorly absorbed from the gastrointestinal tract, and the 

ee was excreted into feces, and the rest The Palisades facility [8 

ol chon 75 Tas the lak 
mum of about 7.6 m. i ‘ge enters the lake 

MEE Ge-citrate incorporation and DNA synthesis in tumors. divectly nt the shoreline. In the original once-through cooling system 

af ke of the plant, the total flow rate was about 30,686 liters/sec, with a 

G. (ed). New York; Society of Nuclear Medicine, Inc. (1975). maximum AT of 13.9°C. The size range of 36 surface plumes was 6.9 

From International symposium on radiopharmaceuticals; At- 

lanta, om, USA (12 Feb 1974). 

See CONF-740203—. 
The results obtained in these studies suggest that in the 

7 ) were Counted, mostly late Spring and Carly 

synthesis in the drug- and radiation-treated tumors, suggest that the wy eg eee 

uptake of the radionuclide is not simply related to the rate of DNA 

synthesis per se. Studies in embryonic mouse tissues suggested that 

Ga uptake was not related to the rate of DNA synthesis and 

regenerating liver does not show a greater ®*’Ga uptake than normal 

liver. human show in- 

creased *'Ga u compared to unstimulated lymphocytes, and it 

has been suggested that this is related to the stimulus to divide rather 

than to events occurring in a ~~ phase of the cell cycle. This 

suggests that proliferating cells may exhibit membrane changes USA (2 Apr 1975). 

which either result in increased “7 of ®’Ga into the cell or In Srcsoetn of thermal ecology II. 

permit a greater degree of binding of the radionuclide to the cell 

membrane than can occur in resting cells. The membrane-binding 

hypothesis is supported by the observations on phytohemagglutinin- 

stimulated lymphocytes but not by observations of the subcellular 

distribution of *’Ga in these tumors which confirm the suggestion 

between ®’Ga uptake and the rate of DNA synthesis and hence by 

implication of cell proliferation, the nature of this link remains 
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ambient temperature not exceeding 25°C was usually stimulatory for 
algal production. The inhibition, where it occurred, was reduced as 
the discharge water moved down the 1.57-km pnd y to the Ohio 
River. Once the warm water was mixed with river water, age 4 
production was stimulated 60 eo of the time by 
ture increase (2.4 to 3.6°C). Mortality in creed igniicanty 
rolonged exposure of the zooplankton to eleva 

or 1 hr in the discharge channel after passing through the 
o- Benthic and drift invertebrates were e 

harge channel in the summer and autumn of 1973 when tempera- 
tures exceeded 40°C; however, both returned in 1974 and persisted 
throughout the summer, when temperatures did not exceed 37°C. 
The release of once-through condenser hee sn. water to a discharge 
channel allowed an analysis of the tim — effects of tempera- 
ture elevation that simply cannot be resolved when the heated 
waters are directly to the river. 


31186 (CONF-750425—, pp 259-267) Seasonal abundance, bio- 
mass, diversity, and trophic structure of cone a 
by a coastal power plant. Homer, M. (Univ. of Florida, 


affected 

rom 2. Thermal ecology symposium; Augusta, Georgia, 

USA (2 Ag 

In gs of thermal ecology II. 

Monthly csaenenuaatn were of the seasonal abundance, 
biomass, species diversity, and trophic composition of fish inhabiting 
the tidal creeks of salt marshes receiving thermal discharge near 

tal River, Fla. In the warm months (May through September 
4), mean abundance in the creek receiving thermal discharge was 
0.46 individuals/m? and mean biomass was 2.2 g (preserved — 
m2. In a control area, creek values in the warm months were 
individuals/m? and 9.1 g (preserved weight)/m?, respecti 
During the cold months october 1974 through February 1979) 
there were 0.48 individuals/m? and 8.3 g (preserved weight)/m? in 
the discharge area and 0.58 individuals/m* and 7.4 g preserved 
ruary species diversity as species per was 
er in the control creek than in the discharge creek. No apparent 
ferences in fish trophic structure were observed. 


31187 i lg age pp 308-315) Thermal effluent in coastal 
rivers: a contribution to the location of power plants. Baird, R.C.; 
A. ars South Florida, St. Petersburg). 1976. 

Thermal ecology symposium; Augusta, Georgia, 


USA (. Apr 1975 
Ape 1979) of thermal ecology II. 


x study of possible environmental impact was made at a 
fossil-fueled power-generating plant at Port Wentworth, on the 
Savannah Front River near the city of Savannah, Ga. A major 
contribution of this study to future site planning concerns the 
eee advantages of locating power plants in the vicinity of the 

water—saline interface of a large river system. Evidence is 
presented which indicates that the Port Wentworth plant is near the 
region of maximum faunal change from a vue a freshwater 
biological community to one dominated marine and estuarine 
forms. Individuals found in such ot ley are A or near Henican 
to 


31188 eS pp 327-330) Connecicut River ecologi- 
cal study: a = erriman, D. (Yale Univ., New Haven). 1976. 
ecology symposium; Augusta, 


From 
USA (2 Apr 1975) 
of ecology II. 
This ya r recounts some salient features of an extensive 


study of the ermal effects of the Connecticut Yankee Atomic 
Power Company’s electric generating plant on biota of the lower 
Connecticut River. The work includes a description of the plume, an 
examination of the anadromous shad population, a discussion of the 
affected ichthvofauna and entrainment, and an account of alterations 
in benthic fauna. This study has several distinctive attributes, among 
them that it was begun before the Water Sv Act (1965) and os 
it had a long-term before-and-after character te in 196: 
before the plant began es and continuing ~~~ 

well wi its of acceptability, in measure, wrought 
by mechanical rather than thermal factors. “a 


pte 189 (EPA—600/3-76-079, pp 77-95) — of subtle tempera- 
ture changes on individual species and community diversity. Johnson, 
W.C. II; Schneider, E.D. (Environmental Protection Agency, Nar- 
F g of the Ecological 
rom lo; 
ith the American Institute of Biological ets eS 
USA: (17 Aug 1975). 
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Environmental 
Protection Agency. 

Decisions about the of thermal additions in aquatic 

systems have often been on acute or chronic high temperature 


effects on individuals from various life stages of selected species, but 

rarely on populations or communities. This paper offers a synthesis 

ical systems to long-term, low level temperature change. Pro- 

fae effects of subtle on temperature displacement are 

demonstrated at the species and community levels of biological 
organization. 


31190 Thermal effects. Coutant, C.C. (Oak Rid, aioe teat 

TN). J. Water Pollut. Control Fed.; 48: No. 6, 1 isaaun 1578) 
Literature concerning the effects of a on aquatic 

organisms is reviewed. Ss dite include: site studies, producers, 


pecific topics involve reproduction, temperature tolerance, 
preferred temperature, lies feeding, distribution, oxygen metabolism, and 
morphology. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 31205, 31206 


31191 (CONF-750425—, Thermal ecology of phyto- 
plankton in a desert reservoir. .; Sommerfeld, M.R. (Ar- 
gonne National Lab., IL). 1976. 

From 2. Thermal ecology symposium; Augusta, Georgia, 
USA (2 Apr 1975). 


pronounced thermal stratification during the summer months. 
salinity. Annual peaks in the phytoplankton standing crop were 
recorded during early spring and mid- to late summer, and signifi- 


sonal succession. 
31192 pp 202-212) Influence of thermal load- 
intertidal algae. 


ing on the ecology of Vadas, R.L. (Univ. of Maine, 
ecology symposium; Augusta, Georgia, 


USA Apr apr 1975) 


15°C. Plant operation and the removal of a causeway increased 
mixing and salinities in Montsweag Bay. Four small red algae 


phyllum nodosum and Fucus vesiculosus, were altered oe the ther- 
mal discharge. The cover of F. vesiculosus decreased, w 


channel grew at accelerated rates during the two years, but stressed 

algae into a narrower and less dense band. 


31193 (CONF-750425—, pp 331-332) Effects of entrainment 
through Oconee Nuclear Station on carbon-14 assimilation rates of 
T.V.; J.E. (Duke Power Co., Char- 


trained 
during 1974. mechanical, condenser, and multiple entrain- 
ment effects on uptake rates were compared by incubating samples 
in vitro in contro 
dark bottles containing water from four ee 
were exposed to temperatures approximating intake and discharge 


The physical—chemical limnology and phytoplankton dy- 
namics of Canyon Lake, Arizona, were investigated from February 
1971 to July 1973. The reservoir is a warm monomictic lake with 
January. The spring peak was composed primarily of centric dia- 
toms, whereas the summer peak was dominated by filamentous 
Ca The seasonal appearance and variation in population 
size of individual species were correlated in varying degrees with 
one or more physical—chemical parameters. Indications are that 
physical factors (particularly light and water temperature), rather 
than water chemistry, were the primary parameters regulating sea- 
ecology II. 
Thermal effluents from the Maine Yankee Atomic Power 
LO oo SAUMILY appears tO De hear Uf LO ance minimum Of mos 
euryhaline estuarine—marine forms. Most of the freshwater organ- 
isms passing downriver will likely be lost to oe popula- 
tions. A discussion of potential damage to populations of anadro- immigrated into the area, but no species were lost from the system. 
mous or freshwater-tolerant nektonic species is presented along with Distribution and abundance patterns of the dominant algae, Asco- 
some ecological considerations of riverine ecosystems in general. rs 
of A. nodosum inc in ut dec SI y in ” 
Reductions in biomass and percent cover were accompanied by 
changes in the growth dynamics of A. nodosum. Growth and 
survival in the discharge area were enhanced in 1973 but reduced in 
1974. Growth was initiated earlier at all sites affected by the warm 
water. Plants at _ ental sites not directly in the _ 
USA (2 Apr 1975). 
In Proceedings of thermal ecology II. 
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temperatures. The relationships were variable, but exposure of the 
hypolimnetic intake water at near-discharge temperatures (thermal 
stimulated primary productivity ia four of six experiments. 
Multiple entrainment and mechanical effects caused no consistent 
change in assimilation rates. 


31194  (CONF-750425—, pp 349-357) Entrainment of estuarine 
zooplankton into a Mid-Atlantic power plant: delayed effects. Davies, 
9 (Johns Hopkins Univ., Baltimore); Hanson, C.H.; Jensen, L.D. 


2. Thermal ecology symposium; Augusta, Georgia, 


USA Ape 1975). 

Crane Power Plant, located on a tributary of the Chesapeake Bay, 
were incubated under continuous-flow ambient and experimental 
conditions in netted containers. No difference in survival was noted 

through the lant and were subsequeni 

0 AT, and the in 

1.0 AT water. Similarly, no 

of communities in the vicinity 

of the discharge canal, the intake, and a control station. These data 

survival after exposure to condenser 
g-system effects is relatively high for a species and 

structures tested in these studies. Further Ling 
evaluations of macrozooplankton, meroplankton, and yo- 

organisms appear to be warranted. 


195 pp 358-367) Assessment of power-plant 
on zooplankton in the near field. Polga:, T. +e 1 ee L.H.; 
G.M. Marietta Coro., Baltimore). 1 
Thermal ecology symposium; ran Georgia, 
USA Apr 1975). 


of thermal ecology II. 

With the use of a simple entrainment model that takes into 
san ce are derived for ratios of densities of live or, 

intake of a power plant to densities in the far 

8 data on the ab of dead and live stages of 
Eurytemora affinis and Acartia tonsa are used to compare to model 


the plant site which cannot be accounted for by cooling-system or 
delayed entrainment mortalities. These near-field changes are attrib- 
uted to avoidance reactions and to mortalities in the vicinity of the 


plant. 
PLANTS 


effluents on the and water-use efficiency of mangrove 
species in South Florida. Miller, P.C.; Stoner, W.A.; Hom, J.; Poole, 
D.K. pe CA). 1976. 

ee ecology symposium; Augusta, Georgia, 


The model calculates the diurnal courses of these processes for sunlit 
and shaded leaves at different levels in the y. The model 


Rhizophora mangle adversely, but photosynthesis ia Laguace- 
ra most adversely, yn in 
owed the 


P.C.; Larson, B.R. 1976. 


From 2. Thermal ecology symposium; Augusta, Georgia, 
1975). 
of thermal 


ecology II. 
Thermal efteats from the Makes Yenkee Atomic Power Co. 


REFER ALSO TO CITATION(S) 31238 


pa = (CONF-750425—, pp 64-72) Effects of a thermal effluent 
of the American oyster. Tinsman, J.C.; Tinsman, 
niv. of Delaware, Lewes). 1976. 


the reproduction 
SG: Maurer, D. 
From 2. 


fossil-fuel plant in Mills- 
boro, Del. Station 2 cermiue). was 2.5 km east of the plant at the 
mouth of Island Creek. A combination of classical and quantitative 
methods was used to document changes in the dev _~ 
of oysters resulting from the influence of a thermal effluent. Oysters 
in the effluent showed precocious gonadal aevnenaat 4 during the 

same at both stations. An extension of the spawning season for 


During 1972, oysters in the thermal effluent showed a significantly 
lower level of gonadal development than did controls. Since this 
season of decreased reproductive amplitude corresponds with a 

these oysters were thermally stressed, requiring more energy for 


31199 (CONF-750425—, pp 81-87) Effects of constant and cyclic 
temperature regimes on the pelagic larval development of a 
— .* (Univ. of Rhode Island, Kingston). 1976. 

Thermal ecology symposium; Augusta, 


USA Ape 1975) 
of thermal ecology II. 
a of a brachyuran crab, Cancer i were cultured 
at constant and cyclic temperatures. Survival of all the larval 


cycle developed only to the megalops stage. 
stages at both 12.5 to 17.5°C and 10 to 20°C cycles decreased 
the stage increased when compared to that at constant 
15°C. duration of the megalops stage i 
cycle com; 

development of C. irroratus, megalops i 
sage then the earicr ones. The amplitde and rate of temperature 

Variable temperatures of a favorable 


31200 (CONF-750425—, pp 89-92) Some effects of temperature, 
chlorine, and copper on the survival and growth of the coon 
shrimp. Gibson, C.I.; Thatcher, T.O.; Apts, C.W. (Battelle 
Northwest Lab., Sequim, WA). 1976. 

From 2. Thermal ecology symposium; Augusta, Georgia, 
1975). 


of thermal mod 

rate experiments were con- 
ducted on coon stripe shrimp, Pandalus danse, to determine the LLso 
value for heat, the LCis values for chlorine and copper, and the 
effects of sublethal concentrations of these materials on their growth 
ee for three size groups, | to 2 g, 4 to 
on shrimp size and 

hr) at 10, 15, and 20°C 


i wth 
was measured for 1 month at temperafores between 10 and 25°C. 


ee BIOMEDICAL SCIENCES, APPLIED STUDIES 3205 
year of operation (1973) but reduced the densities substantially the 
second year (1974). Growth and flowering were initiated earlier near 
the heated effluent. Subsequent growth was reduced in early summer 
but was more normal during late summer and fall of the first year. 
During the second year of operation, growth was greatly reduced, 
and large plants never developed. Biomass and net-production esti- 
mates at the control site compare favorably with other marshes 
along the east coast of North America. In the marsh affected by the 
thermal discharge, biomass decreased 4 48 percent in 1973 and 40 
percent in 1974. The rhizome system of affected plants collapsed in 
1974 to 1975. These plants, in contrast to southern forms, appear to 
have lost their tolerance of high temperatures. 
INVERTEBRATES 
USA (2 1975). 
In Proceedings of thermal ecology II. 
Oysters were sampled from ~~ —y 1970 to September 
1972 from two stations in Indian River , Delaware, for histologi- 
cal :xamination. Station 1 - was ented near the intake of 
several weeks in September was noted for oysters in the effluent. 
in rotomac KIVer provided the 
data. Physical information was derived from extensive pee 
measurements. Comparing experimental data with model predictions 
showed that radical depletions occurred in the naupliar stages near 
cultured at 10 to : and at 15 to : cycles was better 
of larvae grown at comparable constant temperatures. At the 12.5 to 
17.5°C cycle, the survival of larvae was less than that at the 
com le 10 to 20°C cycle. Larvae cultured at the 17.5 to 22.5°C 
In Proceedings of thermal ecology II. 
Data on mangrove-water relations and photosynthesis and 
energy-balance relationships between solar and infrared radiation, 
wind, air and surface saugeeeaee, and humidity profiles in man- 
‘ove 7 ies in south Florida were — in a simulation 
the possible effects of changing root temperatures. The data on amplitude and rate of change within the normal range for develop- 
which model parameters are based are reviewed, and results of ment appear to confer a greater capacity for tolerance and survival 
simulated changes in air and ground-surface temperature are dis- than comparable constant temperatures. 
cussed. — in ground-surface temperature showed little effect. 
Several trends and patterns appear in the simulations. Daily net 
photosynthesis is ae throughout the year by air temperatures 
over 5°C above ambient. Peak production occurs in spring when 
solar irradiance is high and air temperatures are moderate. Increased 
air temperatures shift the diurnal pattern of photosynthesis in winter, 
when maximum photosynthesis occurs at midday, to the pattern of 
summer, when maximum photosynthesis occurs in early morning 
31197 (CONF-750425—, pp 54-63) Effects of thermal loading on 
the growth and ecology of a northern population of Spartina alterni- 
ee of Maine, Orono); Keser, M.; Rusanowski, 
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growth occured at 16°C. Growth of the pe anna 


31201 a pp 93-99) Effects of power-plant en- 
trainment temperatures on oxygen consumption patterns of amphipods 
and grass shrimp. Burton, D.T.; Margrey, S.L.; Richardson, L.B. 
(Academy of eo Sciences of Philadelphia). 1976. 

From Thermal ecology symposium; Augusta, Georgia, 


USA (2A 1975). 
Il. 


tenet atone patterns of the amphipod, Gammarus, 

and the grass shrimp, Palaemonetes, were used to evaluate the 
tial effects of exposure to time—temperature pens ont simulat- 

ing power-plant condenser entrainment. line metabolism was 
determined at 15-min intervals for 90 min before thermal exposure. 
Exposure consisted in a rapid 5°C thermal increase, a 4-min expo- 
sure at the elevated temperature, and a 15-min decay back to ambient 
temperatures. Oxygen-consumption measurements were then contin- 
ued at 15-min intervals for 90 min to evaluate the organism's 
response to the thermal exposure. Oxygen-consumption patterns of 
Gammarus were studied at acclimation temperatures of 5, 15, and 
25°C and of Palaemonetes at 5, 15, 25, and 30°C. Oxygen consump- 
tion —_— O2/) of Gammarus at all ‘acclimation temperatures was 
tly higher than preexposure levels for 30 min following 

thermal exposure but returned to initial levels within 45 min. No 
changes occurred in Q/sub O:2/ patterns of Palaemonetes at any 
acclimation temperature. Although differences in species response 
patterns occurred, this study shows that both species should be able 
to tolerate the time—temperature exposure used in the study during 
entrainment through a once-through low-DELTA T steam electric 


generating plant. 
31202 Effects of a thermal efflu- 
ostracods of Par Pond, South 


ent on the Carolina. Bowen, M. (Univ. 
Kingston). 1976. 
Thermal ecology symposium; Augusta, Georgia, 
USA 1975). 
of thermal ecology II. 


abundance of freshwater ostracods were investigated. Hot and cold 
water and thermal recovery sites were sampled for their ostracod 
fauna, using both tow and core methods. An unusual assemblage of 
both tropical and temperate ostracods was collected. Neither high 
maximum nor high minimum temperatures had an effect on total 
numbers of ostracods per sample, but high minimum tem; 
were correlated with low species diversity. Variations in the season- 
al cycles of ostracods were related to temperature differences. Ther- 
mal stresses may have indirectly affected the ostracod population by 
eliminating rooted vegetation. 


31203 ba 227-234) Seasonal distribution of a 
podocopid ostracod in altered area of —— Bay, Florida. 
Stiles, C.D.; Blake, NJ. (Univ. of South Florida, S 


1976. 
From 2. Thermal ecology symposium; Augusta, Georgia, 


USA (2 Apr 1975). 
of thermal ecology II. 
yep general ecological survey to determine the effects 


of a thermal effluent, quantitative samples of living benthic ostracods 
were collected from November 1973 through June 1974 and during 
August 1974 in the vicinity of a power plant located on Tampa Bay, 
Florida. Sampling stations were in the areas of maximum thermal 
influence and at a control site. For each sampling period, samples 
taken for organic carbon, salinity, sediment and water temperature, 
and dissolved oxygen showed that the areas were quite similar, 
except for temperature, which was found to have the greatest 
difference among stations of the effluent and ambient areas on a 
monthly basis. study concentrates on the distribution of Haplo- 
cytheridea setipunctata, the dominant ostracod in the study area. 

Significant differences between population means were detected 4 for 
all months except May and June. Maximum numbers of living H. 
setipunctata occurred at all stations in June, with densities of 55,000 
individuals/m? in the area of thermal influence. A positive correla- 
tion of temperature with population density was found to occur from 
March through June at all stations. Temperature was found to play a 
significant role in limiting a — the warmer months of 
the year. Carapaces of this ostracod were found to be depleted of 
calcium carbonate in individuals occurring in the thermal effluent. 


pp 235-242) Chronic in situ exposure of 
the bay scallop to power-plant effl:ents. Studt, J.F.; Blake, N.J. 
(Univ. of Florida, St. 1976. 
eco! symposium; Augusta, Georgia, 
USA Apr 1975). pad 


of thermal ecology II. 

The bay p,» Argopecten irradians concentricus (Say), 
was lanted to the vicinities of two power-plant installations, 
the P. L. w site (Tampa Bay, Fla.) and the Anclote estuary site 
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(near Tarpon Fla.). The mean increase in temperature over 
mean thermal increase at the Anclote site was 2°C near the outfall. 
Scallops were exposed to a thermal gradient at three stations (Al, 
3°C; 22, 4°C: A4, 5°C) at the P. L. Bertow site for | month, and at a 
AT, 1 to 2°C, station at Anclote for over 5 months. Incidence of 
mortality was higher at the thermally altered stations than at the 
ambient stations. Sublethal effects (disruption of the normal repro- 
ductive cycle) were found at all thermally altered stations. 


31205 oes. pp 296-301) Macrobenthic community 

of a thermally altered area of Tampa Bay, Florida. Blake, N.J.; Doyle, 

LJ: _ ie (Univ. of South Florida, St. Petersburg). 1976. 
. Thermal ecology symposium; Augusta, 


In of thermal ecology II. 

An ecologi study in the vicinity of the P. L. Bartow Power 
Plant (482 Mw, maximum AT = 7.2°C) included surveys of physical 
and chemical parameters at approximately monthly intervals. As- 
suming that seagrasses were originally present on the discharge side 
seagrasses have been destroyed. Only small hes of Halodule 
now edges of the plume (AT = 

testudinum transplanted to the discharge area failed 
A summer survey of the benthic invertebrates — 104 

‘of polychaetes, molluscs, crustaceans, and echinoderms from 
spe of take side of the plant and 60 species from the discharge side. 
The difference was not attributable to detectable variations in sedi- 
ments. 


31206 ag ee a pp 336-348) Interactive effects of tem- 
perature, salinity, other factors on coastal copepods. Alden, R.W. 
— Ingram, W. III. (Univ. of Florida, Gaines- 


ville). 197 

al 2. Thermal ecology symposium; Augusta, Georgia, 
USA (2 Apr 1975). 

Studies at the Covey enerating plant at Crystal River, Flor- 

inc! tonsa, col us 
i imental field treatments 


among 
each species exhibited its own patterns 

salinity effects, as well as to combinations of the other variables, 
estuarine forms displayed a higher fitness with respect to the stresses 
of entrainment. Delayed thermal shock is seen as the most important 
aspect of entrainment which may be influenced by design criteria. 


31207 (CONF-750425—, Rice 368-372) Effects of power-plant 
cooling-water entrainment on drifting macroinvertebrates of the 
a King, JR: Mancini, E.R. (DePauw Univ., 


The thic community of the Wabash River 
was quantitatively sampled at the intake and a of the 
Wabash Generating Station from June to November 1973. Weekly 


midae. These and other abrndant taxa were examined for preentrain- 
mean percent survival was lowest for Baetis spp. and Stenonema 
spp. Deterioration of physical condition d entrainment was also 
greatest for Bactis spp. Other abundant taxa 
sp., Pentagenia vittigera, Hydropsyche spp., and Chironomidae 
apparently suffered little overall mortality or condition loss di wring 
tion in 
of high discharge temperature (high AT). 


31208 (CONF-750425—, pp 302-307) Effects of thermal constan- 
cy and seasonal temperature on community structure of 
stream macroinvertebrates. Ward, J.V. (Colorado State Univ., Fort 
Collins). 1976. 


dam in Colorado. Low diversity index and equitability values and 
changes in macroinvertebrate 


species composition may result from 


2 


The grea 
USA | | 
the relationships between entrainment mortality and such variables 
as temperature, salinity, length of exposure to the heated effluent, 
mechanical damage, seasonal factors, density (numbers per cubic 
meter) and sex or age class of the various species. Temperature, 
salinity, and temperature—salinity interactions were seen to be 
“ Gan ci ecology symposium; Augusta, Georgia, 
A (2 Apr 
In of thermal Il. 
were dominated | the insects va and Chirono- 
From 2. Thermal ecology symposium; Augusta, Georgia, 
| USA (2 Apr 1975). 
| In ings of thermal ecology II. 
Diurnal and seasonal thermal constancy, a greatly delayed 
seasonal temperature maximum, and summer cool and winter warm 
conditions characterize the stream environment below a a 


JUNE 30, 1977 


failure of the temperature regime to provide the thermal stimuli 
essential for various life-cycle phenomena. It is hypothesized that the 
following sublethal effects, —— or indirectly resulting from the 
modified temperature further alter macroinvertebrate 
page x structure: reduction of niche overlap and a shift toward 

uilibrium community as a consequence of reduced environmen- 


REFER ALSO TO CITATION(S) 30916, 30917 


31209: (CONF-750346—, pp 93-99) Consequences of water cool- 

ant of the biotop especially from the perspective of fishing biology. 
VOB confe plants and environment; 
rom erence en 

Essen, F.R. Germany (i Mar 1975. 


river are described, Ceri tos connected with taking of 
construction of power plants. 


31210 (CONF-750346—, 
cooling ponds and cooling tower 
From VGB conference) 
Essen, F.R. Germany (12 Mar 1975). 
In VGB conference on power plants and the environment. 
The results of observations on the growth of fish in the 
cooling pond of the Woeffersheim thermal power plant and the 
cooling tower basin of the Borken power plant are The 
study was made to determine if the growth was ified by the 
thermal effluents. The most significant finding was the fact that 
temperature-sensitive fish in wall-less environment can tolerate 
higher temperatures than are reported in the literature. (JSR) 


31211 SS pp 10-26) Factors influencing thermal 
tolerances of individual organisms. Hutchison, V.H. (Univ. of Okla- 
homa, 


From 2. Thermal ecology symposium; Augusta, Georgia, 
USA GA 1973) 


of thermal ecology II. 
ployed by investigators to measure the effects of high temperatures 
on individual organisms, plus the often overlooked complexities of 
the holocoeaotic environment, has often led to di conclu- 
sions. A plea is made for standardization of methods and for a 
wider appreciation of factors that may alter thermal tolerances. The 
influence of elevated temperature is grouped into three categories, 
lethal effects, controlling effects, and directive effects, all of which 
should be considered in assessing the impact of thermal effluent on 
organisms. In addition, the terminology (acclimation, acclimatiza- 
tion, adaptation, habituation, lethal temperature, critical thermal 
maximum, ¢tc.) needs standardized definitions. The important factors 
influencing thermal effects on or, 

sonal and daily cycles, phat rh i 
condition, age, life-cycle stage, salinity, chemicals, body water con- 
tent and ager ys oxygen supply, pH, innate and learned behav- 
f thermal exposure, sublethal to limiting 


99-104) Fish biological studies in 
Ross, M. 1975. (In German). 


31212 (CONF-750425—, onthe ee Effect of temperature, sa- 
_ and food growth and food-conversion efficien- 
cy of postlaral Peters, Boyd, M.T.; — Jr. 


mum feeding rate. Temperature and 
90 percent of the observed variation in growth rate. Salinity effects 
growth efficiency than in predict- 
—temperature interaction affects 
il effluents on food availabil- 


31213 (CONF-750425—, a growth 
accelerator in the spot ( ). White, J.C. Ir.; —— 
R.A.; Wooding, N.H. Jr.; Brehmer, ML. (Virgins 

Power Co., aes 1976. 

From 2. Thermal ecology symposium; Augusta, Georgia, 


USA (2 Apr 1375) 
In Proceedings of thermal ecology II. 


spot, Leiostomus xanthurus, and 10 other species of 

poe en orktown Power Station of the Virginia Electric and 
Power Company in December 1973 during a discharge modification. 
and to chlorination associated with 
normal operation of An existing units and the start-up of a third 
unit. Certain individuals of the spot apparently grew at a faster rate 
and to a larger size than has been heretofore reported in the 


—— (CONF-750425—, pp 136-140) Effect of acclimation on 
tolerance of 


the temperature young muskellunge fry. Hassan, K.C.; 
eco symposium; Augusta, Georgia, 
USA r 1975). 


of thermal ecology II. 
ee tolerances of newly hatched muskell 
(Esox masquinongy) were determined in the 
groups of fry were reared in a closed tank system under controlled 
environmental conditions for 31 days at 7, 15, and 25°C. The 
Oia was 12 hr of light alternating with 12 hr of darkness 
D hy Biweekly water samples were taken to monitor the 
tank systems. Parameters measured were dissolved oxygen, 
sitelinity, pH, organic and nitrate nitrogen, phosphates, and ammo- 
nia, all of which were in normal concentrations. Critical thermal 
perimental fish reared at e ighest tem 
tolerance (33.2 to 36.1°C) throughout their development. The CT™M 
values for the 15°C experimental fish zanged from 29.8 to —— 
These fish exhibited a decrease in temperature tolerance durin on foe 
swim-up stage, followed by a slow recovery period indicated by a 
increase in CTM values. Two days after the experiment 
7°C experimental fry entered a torpid state that lasted for 10 
days and was followed by a general decrease in thermal tolerance 
and a high mortality rate. The CTM values for this ranged 
from an initial high of 34.0°C on the first day to 27.2°C at the 
termination of the experiment. Development never reached the free- 
swimming stage. 


31215 (CONF-750425—, pp 145-147) Thermal tolerance and res- 
piratory movement of bluegill from two da ay oe tested at different 
levels of acclimation temperature and water ans 
Garten, C.T. Jr.; Smith, M.H.; Standora, E.A. (Savannah River 
Eco Lab., Aiken, SC). 1976. 

2. Thermal ecology symposium; Augusta, Georgia, 


rom 2. 
USA (2 Apr 1975). 

In ings of thermal ecology II. 
acclimated at 16, 24, and 32°C and at two levels of water hardness 
(conductivity 77 and 110 pe he Fish from a reservoir ae 
thermal effluent had a higher critical thermal maximum (CTM) 
lower rates of respiratory movement at each acclimation tempera- 
ture than those from the control location. Respiratory movement 
and CTM increased as a function of acclimation temperature. In- 
creased water hardness tended to decrease the CTM but had no 
consistent effect on respiratory movement. 


31216 pp 148-153) Some of 
upper thermal tolerances to preference and avoidance responses of the 
bluegill. Peterson, S.E.; _— R.M. (chthyological Asso Associates, 


‘ 
Thermal ecology symposium: August, Georgi 


Conowingo Pond, lower S 

lethal temperatures of 23.3, 29.3, and 35.8°C were 
bluegill (mean total length 90 mm) acclimated at 1, 13, ma 27°C, 
—- The results agree with published information on blue- 
gill M resistance temperatures were plotted against linear 
Fegresons preference and avoidance temperatures. Preferred 
s were 4 to 5°C less than median resistance tempera- 
a Bl acclimated at temperatures greater than or equal to 
13°C avoided short-term (96 hr) lethal temperatures. Median resis- 
tance time for bluegill acclimated at 13 and 27°C leveled off and 
exceeded 96 hr near the avoidance temperature. Avoidance tempera- 
tures exceeded lethal temperatures at acclimation temperatures less 
than 13°C. No mortality occurred with bluegill acclimated at 1°C 
and subjected to a temperature differential less than or equal to 
21°C. Low thermal responsiveness was observed most frequently in 
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tal _ more intense competition associated with greater 
productivity; elimination of major invertebrate predators; and failure 
of the limited temperature range to — — temperatures for 
various physiological oe Effects of the temperature regime 
on diversity patterns should be considered in dam construction and 
operation. 
VERTEBRATES 
— 
factors, and experimental methods. Examples of most of these are 
given to illustrate the role of temperature in the holocoenotic 
environmental complex of individual organisms. 
ee a tolerance, preference, and avoidance studies 
From 2. Thermal ecology symposium; Augusta, Georgia, were conducted on the bluegill (Lepomis macrochirus) in 
USA (2 Apr 1975). 
In Proceedings of thermal ecology II. 
Growth rate, feeding rate, and food-conversion efficiency of 
postlarval pinfish, — rhomboides, were measured under var- 
ious combinations of temperature, salinity, and food availability. 
thermal alteration of the environment would increase or decrease 
growth of pinfish. 
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avoidance studies conducted at acclimation temperatures less than 
10°C and in preference studies conducted at acclimation tempera- 
tures less than 20°C. 


31217 (CONF-750425—, Further studies of cold- 
shock effects on susceptibility catfish to predation. 
Coutant, — vie D.K.; Moored, K K.W. Jr. (Oak Ridge National 


> Thermal ecology symposium; Augusta, Georgia, 


USA r 1975), 
of thermal ecology 
experiments indicated rapid temperature > 


creases of greater than Fat re 6°C tend to increase the 
pong ar Juvenile channel ca’ to predation by adult lar; 

mouth bass. This report presents confirmatory results with — 

stock of catfish and different predators. The rate of coo! 

shown to influence this measure of temperature stress. Cooling a 

slower than 1.5°C/min did not induce selective predation on test 

fish, but rates of 2°C/min and instantaneous cooling resulted in 

significant selective predation over controls. 


31218 (CONF-750425—, ? 159-161) Acute cold-shock resis- 
tance of gizzard shad. Cox, D.K.; Coutant, C.C. (Oak Ridge National 


Lab., 
ecology symposium; Augusta, Georgia, 


USA Ay 975). 
Lape 1979) of thermal ecology II. 
je of 10 oe gant shad were given acute cold shocks 


at 1, 2, 4, 665, or 7°C acclimating for at least 2 weeks to 15, 
17.5, or 20°C. Time to loss of equilil jum and to cessation of 
opercular movement was determined. Shad acclimated between 15 
and 20°C had a 10 percent lethal threshold of about 6 to 7°C for 
acute cold shock. Time to death (cessation of opercular movement) 
was much longer than time to equilibrium Joss and would appear to 
have little ecological significance. Test temperatures of 1, 2, 4, and 
6°C yielded mean time to loss of equilibrium and cessation of 
opercular movement. Regression lines from these data illustrate the 

when acclimated to temperatures of 15 to 


31219 (CONF-750425—, PP 162-164) Effect of cold shock on the 

vulnerability of young bluegill to a Wolters, W.R.; Coutant, 

C.C. = Ridge ‘National Lab., TN). 1976 : 
Thermal ecology symposium; Augusta, Georgia, 


rom 2. 
USA (2. r 1975). 
isteevestings of thermal ecology II. 
x laboratory study with young bluegill is machro- 


chirus) showed that cold shock of 9°C was sufficient to cause 
increased vulnerability to predation by unstressed adult largemouth 
bass. Equal numbers of control and test fish acclimated at higher 
temperatures than those of the test tanks were offered simultaneously 
to unstressed predators, and predation was halted when approxi- 
mately 50 percent of the prey were eaten. Survival pi rtions and 
predation ratios were calculated from the remaining . At tem- 
perature diferentials of 9°C or more, predation ratio was found to 
accelerate with increasing thermal 


31220 (CONF-750425—, pp 165-170) Effects of various time- 
excess temperature histories on hatching success of herring, 
American shad, and striped bass eggs. Schubel, J.R. (State Univ. of 

rom 2. eco jum; A i 
USA Apr 1975). 


of thermal ecology II. 
5 the laboratory blueback herring (Aloss aestivalis), Ameri- 

can shad (Alosa sapidissima), and striped (Morone env we 
from the Chesapeake Bay — were subjected to time—excess 
temperature histories typical of those experienced by organisms 
entrained by power plants ce ce of design and 
criteria. The maximum excess temperature ranged from 7 to 20° 
above ambient; the time of exposure was from 4 to 60 min; and the 
period of cooling to the final temperature was from 60 to 300 min. 
An excess temperature of 20°C resulted in nearly total mortality of 
eggs ofall thee species. An exces temperature of 15°C significantly 

uced hatching success of blueback herring and American shad 
but not striped bass eggs. Excess temperatures of 7 and 10°C did not 


pp 171-175) Behavioral thermal regula- 
tion by rainbow trout a temperature gradient. McCauley, R.; 
= (Wiad Lauer Unie Waterloo, Ont.). 1976. 

Thermal eco! symposium; Augusta, Georgia, 
USA (2 1975). 


of thermal ecology II. 
This shed compares the fluctuations of body temperature of 
tan of Ge emperature preferences 
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in their food. Positions of individual fish in the hot, 
their food. Positions of individual fish in the hori- 
zontal temperature gradient apparatus were noted, and continuous 
records were made of the gut temperature by monitoring the pulse 
jar ng y of the radio thermometer. Body temperature fluctuated 
considerably narrower limits than did the environmental 
temperatures encountered by the fish. It is concluded that this form 
of behavioral thermoregulation is aided by the relatively slow rates 
of heat exchange between a fish and the surrounding water. 


31222 (CONF-750425—, pp 176-179) Behavioral thermoregula- 
tion by bluegill exposed to various rates of temperature change. 
—— nme (Univ. of Wisconsin, Madison). 1976. 

. Thermal ecology symposium; Augusta, Georgia, 


macro- 
changes ting rate twice the cooling rate- heating rate one-half 
a two-chambered, modified temporal temperature-preference system. 
During 3-day ex ental periods, bluegill partitioned their time 
between the cooler and warmer tank halves relative to the ratio of 
produced no significant differences in the preference or 
= temperatures of bluegill com with control fish, 
which ex equal heating and cooling rates. These 
respond behaviorally to variations in 
magni fe) reinforcement to maintain temperatures at 
selected levels. 


and movement of fish in relation to a heated discharge channel. 
cin (TVA, Decatur, AL). 1976. 


peratures 

mained in the heated discharge 30 pag which time the 

31224 (CONF-750425—, pp 268-271) Fish diversity in 
-thermal freshwater streams. 


ambient, thermal, and streams. McFarlane, 
R.W. —— River Ecology Lab., Aiken, SC). 1976. 
Thermal ecology symposium; Augusta, Georgia, 


rom 2. 
USA Aer 1975). 

In ings of thermal ecology II. 

The Sav River Plant area is drained by five streams of 
various sizes and thermal histories. One has never been thermally 
stressed, two presently receive thermal effluent, and two formerly 
received thermal effluent from nuclear production reactors. Sixty- 


tributaries upstream from the thermal effluents after extended 

ods of thermal stress. This extinction is similar to that which fo 
stream impoundment. Post-thermal streams rapidly recover their fish 
diversity and abundance. The alteration of the streambed and remov- 
modify the post-thermal fish fauna. 


31225 pp 272-282) Distribution and abun- 

dance of fish populations in the Middle Wabash River. Teppen, T.C.; 

J.R. Univ, Greece IN). 
eco! symposium; Augusta, 

USA 1975). 


dance of fish within a 161-km portion of the Wabash River to 
determine effects of heated effluents as well as changes in water 
quality on ichthyofaunal communities within the river. Twenty-six 
sampling stations were electrofished, sequentially, four times in 1974 
with extended sampling efforts made in the vicinity of two power- 
generating stations studied since 1967 and 1968. During August an 
overall rise in river temperature of 4°C was observed from 
to downstream, with several chemical factors also showing 
increases. Although the majority of species populations were i 
enced either negatively or pL gpa: age J by the gradient of river condi- 
tions available to them, the only statistically significant parameters 


USA (2 Apr 1975). 

In of thermal Il. 

Four species of fish (six smallmouth bass, one largemouth 
bass, two flathead catfish, and one walleye) were tagged with 
temperature-sensing ultrasonic transmitters during 1972 and 1973 to 
monitor temperature preference and movement in relation to a 4.5- 
km heated discharge channel from Colbert Steam Plant on the 
Tennessee River Summer effluent temperatures (33 to 35°C) did not 
create a thermal barrier to the movement of smallmouth bass, 
the highest number obtained from any one stream. Thermal effluent 
in small streams excludes fish during periods of high temperatures, 
but the streams are rapidly reinvaded when temperatures subside 
below lethal limits. Some cyprinids become extinct in nonthermal 
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found in the analysis of community structure involved a lower 

fish above the Cayuga ating station. Decreases occurred down- 

stream in populations of redhorse Stizoste- 

dion canadense), longear s gizzard 
(Dorosoma 


increases observed 


31226 (CONF-750425—, pp 284-2995) Seasonal distribution and 
abundance of Ohio River fishes at the J.M. Stuart Electric Generating 
Station. Yoder, C.O.; Gammon, J.R. (DePauw Univ., Greencastle, 


ings of ecology II. 
Distributions of Ohio River fishes were studied in the vici 
of a 2400-Mw coal-fired electric ate Three 
zones, two ambient river 


were largely influenced b 
populations from 1970 to 


to 


the vicinity of thermal 
pp 316-326) Analysis of the 
draft water-temperature criteria: a 


Inst. and State Univ, Blacks- 


discharges 
Plant on the New. 


Since 
site, it is possible to analyze the 
water-tem; criteria and 


creria ge applied, important The draft water- 


able for some important species at the plant site, 
but, for species for which were avaliable the predicted impact 

make a realistic impact assessment using the draft water-tempera- 

criteria at the Gien Lyn site. Field data on the aquatic comm 

d on fish preference and avoidance proved more 


among seasons 

primarily by large numbers of 

impinged during the coldest months. Intake velocities 

did not determine ive rates of impingement at the sites studied. 


Certain characteristics of intake to influence im- 


31229 (CONF-750425—, PP 381-386) Preliminary assessment of 
Colbert Plant, 


larval fish entrainment, Tennessee River. Wrenn, 
W.B. (TVA, Muscle Shoals, AL). 1976. 


overall ecological impact was minor since 


this plan’ onl ximately3 ~ 
t uses only appro: ly3 percent 
condenser cooling. 


31230 (CONF-750425—, pp 387-393) Incidence and effect of 


preliminary assessment. 
Natural Port 1976. 
Thermal eco symposium; Augusta, Georgia, 
USA hae 1975) 
of thermal 


ecology II. 

dan 21, 1974, larval and 
young juvenile fish were sampled in the forebay, outfall gates, and 
effluent channel of the Nanticoke Genera Station located on 
Long Point Bay, Lake Erie, Ontario, Canada. With the plant operat- 
ing at 25 percent maximum capacity, from 7708 to 134,820 larvae of 
six species were entrained every 24 hr. At peak plant 
estimates were from 30,800 to 539,000 fish entrained per 24 hr. 

an hourly removal of 2.9 percent of the study-area water (22.4 
by 10°M*) and most of the organisms contained therein. Smelt 
larvae entrained, were taken d 
sculpin (Cottus bairdi), carp (' 
doharengus), and shad 

it of the catch and were captured only at night. Yellow perch 

flavescens) comprised the 1 percent and were 
taken in dawn and dusk samples. Of all the guuien Gaemth te 
condenser, only 1 to 3.7 percent survived. However, on the basis of 
the density of living smelt larvae in the forebay and effluent channel, 
channel via the condenser and the tempering water. Separating the 
injuries and only 34.5 percent due to condenser-passage shock. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 28247, 28690, 28836, 29947 


31231 (ORNL/TIRC—76/5) Toxicology Information Response 
Center literature search index. II. 2101—2600. Huff, J.E.; Gerstner, 
H.B.; Warren, H.S.; Waters, E.M.; Winslow, S.G.; Biack, S.A.; 
Beauchamp, R.O.; Ricci, B.E. (Oak Ridge National Lab., Tenn. 
Dec 1976. W-7405-ENG-26;NLM-INA-40-274-71. 


. NTIS $7.50. 
hy contains references to the the literture on the 
drugs, pesticides, industrial chemicals, metals, 
biological systems. 


environmental organomercur- 
enkins, . (Univ of Glasgow, Scotl). Environ. 
Pollut. Gentes 8: No. 3, 179-184(Apr 1975). 

The reactions of simple thiols with a number of environmen- 
tally important organomercurials have been inv The results 
confirm that phenyl groups are readily cleaved mercury by 
species of this type under natural conditions, but that methyl groups, 
and those from monomethylmercurials in 
cleavage by thiols. Furthermore, when the or 
More acidic iols more effectively destroy organomercurials, 

two jacent active groups. 
resist symmetrization to dimethylmercury 


ment liposomes. Fendler, J.H.; Romero, A. (Texas A and M Univ., 


Incorporation of [2-** into positively 
and multiple component di ee 
af ond egg yolk phosphatidylcholine liposomes has been estab- 
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From 2. Thermal ecology symposium; Augusta, Georgi 
USA (2 Apr 1975). a 
In Receding of thermal ecology II. 
Condenser cooling water for Colbert Steam Plant (1396 Mw, 
fossil fueled) is pumped from the Tennessee River, heated about 
. — jodh 7H 8°C, and discharged into a creek channel that flows back into the 
ore. (Amia calva) river appronimetely 1.6 km below the plant. In 1972 and 1973 the 
populations. Carp (Cyprinus carpio) were present in large numbers by he 
throughout the study area with a eomentous population increase tively, of the total . be ined Peak ity of 
evident in recent years. Although species associations were variable percent, rye ed i yun catramed. density 
among the segments, overall community parameters remained rela- entrainment (1.5/m*) occurred in June. Assessment of entrainment 
tively unaffected. was comp: 
dischar; 
rom 2. ecology symposium; Augusta, Georgi 
USA (2 Apr 1975). once- coo! on young-o!-the-year 
y 
y 
ing the COMpicuon OF ali UNITS OF Lice POW Dial Less INtcnsive 
collections were made preceding and during construction from 1970 
to 1973. Overall variations in water temperature in 1974 to 1975 
ranged from 6 to 40°C in the heated zones, 4 to 30°C in the ambient 
river zones, and 5 to 27°C in the backwater zone. Seasonal and 
ial differences in abundance, diversity, and faunal associations 
H temperature. Notable changes in i 
975 were observed which were attributed 
Although seasonal definitions in terms of 
were a | used, they were of very 
limited value, as demonstrated by annual fluctuations in community 
parameters. Apparently near-freezing temperatures in the ambient 
river zones, as well as high summer temperatures in the effluent 
canal, limit the time fish can spend in these areas and force them to 
seek more hospitable temperatures. This suggests that there are 
critical winter as well as summer months, with spring/fall transition- 
al periods 
31227 
ity of 
history evaluation. Dickson, K.L.; 
Stauffer, J.R. (Virginia Polytechnic 
mag ium; Augusta, Georgi 
rom 2. ecology symposium; Au; cor, 
USA (2 Apr 1975). a 
In br ings of thermal ecology II. 
actual impact as documen’ 
data On water-temperature criteria were avail- 
toxic eff 
and me 
USCIUI Valualing UT Uf ial UisCharecs. 
31228  (CONF-750425—, pp 373-380) Evaluation of the impinge- CELLS 
ment of fishes at four Duke Power Company steam generating facili- 
ties. Edwards, T.J.; Hunt, W.H.; Miller, L.E.; Sevic, J.J. (Duke 
rom 2. Thermal ecology symposium; Augusta, Georgia, 
USA (2 1975). 
In Pr ings of thermal ecology II. 
Fish impingement data were collected at four a 
facilities representing river intake, epilimnetic reservoir intake, 
hypolimnetic reservoir (skimmer-wall) intake designs. The study 
sites included both traveling and stationary intake-screen systems. At 
all sites fewer species were represented in impingement — than 
were collected during concurrent field investigations in study 
two sites, did not provide a d nt to fish impingement. 
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lished. The extent of encapsulation in single com it liposomes 
is 0.70-1.80 percent, and it depends on the concentration of the 
added 8-azaguanine and the sonication time. Utilizing dialysis, the 
leakage of the drug from the single compartment liposomes after 20 
hours was determined to be 4-34 percent. At high concentration of 
the added drug it is to sw’ of 8- 
azaguanine per liposome. Percentages of uptake into multicompart- 
ment liposomes are 3.6-5.4 _—_. A preliminary study has sl 
carried out on the effects of free and single and multiple compart- 
ment encapsulated 8-azaguanine on the survival and weight gains of 
leukemia L-1210 bearing mice. 


PLANTS 
REFER ALSO TO CITATION(S) 31251 


31234 Water-soluble components of four fuel oils: chemical char- 
acterization and effects on growth of Winters, K.; 
O'Donnell, R.; Batterton, J.C.; Van Baalen, C. (Univ. of Texas, Port 
Aransas). Mar. Biol.; 36: No. 3, 269-276(1976). 

Approximately 50% on the compounds in the water solubles 
from 4 fuel oils have been identified via gas chromatography and 
mass spectrometry. In addition to the well-described types of com- 
pounds (naphthalenes, benzenes) expected in water-soluble extracts 
we have found phenols, anilines, and indoles. Of these classes of 
compounds, methyl, dimethyl, and trimethy] derivatives are present 
in relatively high concentrations. The water solubles from the 4 fuel 
oils showed considerably different inhibitory effects to growth of 6 
microalgae, 2 blue-greens, 2 greens, and 2 diatoms. Two of the fuel- 
oil extracts, Baytown and Montana, were lethal to blue-green algae. 
This was in part traceable to their content of p-toluidine which was 
found to be toxic to Agmenellum quadruplicatum, Strain PR-6, Hs 
in the algal lawn-pad assay and 100 ne in liquid culture. 
water-soluble fraction from New Jersey fuel oil was lethal to the 2 
green algae, with lesser effects on the 2 blue-greens. The 2 estuarine 
diatoms used as test organisms were not greatly inhibited by Bay- 
town, Montana, or New Jersey fuel-oil water-soluble extracts. How- 
ever, earlier work with an American Petroleum Institute fuel oil and 
the diatom Thallassiosira pseudonana (3H) showed that 3H was a 
very sensitive organism. Water solubles from the Baton Rouge fuel 
oil were almost without effect of the growth of all 6 microalgae. On 
the basis of the work herein and earlier work, a very cautious 
viewpoint is advisable in generalizing on the toxicity or lack thereof 
of a given fuel oil on the growth of different kinds of microalgae. On 
the other hand, with water solubles from toxic fuel oils such as 
Baytown or New Jersey, the data clearly suggest that their potential 
for environmental damage is high, either through selective or enrich- 
ment effects on natural populations or through a lowering of total 
primary production. 


M.K. (Environment Canada, Ottawa). Environ. Poilut. (London); 11: 
No. 2, 85-95(Sep 1976). 

Plant tissue concentration, uptake and translocation of Cd to 
tops of hydroponically-grown oats and lettuce were most effectively 
reduced by increasing K supply or pH of contaminated solution. 
Cadmium in a specific tissue or crop was also significantly reduced 
when additional Ca, Zn, P or Al was supplied. Plant Cd may be 
influenced directly by availability of a nutrient, but changes in tissue 
concentrations of other elements, i.e., effect of P on Zn or K on Ca, 
may indirectly affect plant Cd. Varying solution Cd and subsequent 
plant Cd levels significantly affected tissue P, Fe, Mn, Al and Ca and 
such changes may influence subsequent Cd uptake. The study indi- 
cated a complexity of elemental interrelationships and the resultant 
balance within plants influences plant Cd. 


copper contents of plants and soils were determined in 
relation to the distance from copper high-tension lines. In the vicini- 
ty of the cables clayey and fenny soils had demonstrably higher 
copper contents, due to corrosion of the cables, than regions 20 m 
and more outside the high-tension lines. On these soils, however, 
copper accumulation in the plants was low in comparison with those 
from a sandy soil, although this soil itself showed no copper increase 
in relation to the cables. The contaminated plants may present a risk 
of poisoning for sheep within a 20 m distance on both sides of the 
cables. No changes in plant species composition and in the copper 
tolerance of Agrostis tenuis were ed. 


31237 Concentrations of copper, iron, lead, nickel, and zinc in 
freshwater algal blooms. Trollope, D.R.; Evans, B. (University Coll. 
— Eng.). Environ. Pollut. (London); 11: No. 2, 109-116(Sep 


The concentrations of copper, iron, lead, nickel and zinc in 
algal blooms from freshwater areas near zinc smelting wastes in the 
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Lower Swansea Valley have been compared with metal levels in 
algae and waters from areas outside the valley. The metal concentra- 
tions of the blooms are considered with respect to: (i) their nature 
and origin; (ii) metal levels in the water and (iii) algal uptake and 
concentration factors. It is concluded that most of the differences in 
algal metal content are related to environmental effects. The mea- 
surement of metal concentrations in freshwater algae to indicate the 
presence of environmental metal is discussed and a monitoring 
technique outlined. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 28709, 30851, 30895 


31238 (BNL—50484, pp 96-108) Petroleum, temperature, and 
toxicants: examples of responses by plankton and benthos on 
the Continental Shelf. Jeffries, H.P.; Johnson, W.C. II. (Univ. of 
Rhode 1975. 

From erence on effects of energy-related activities on 
the Atlantic continental shelf; Upton, New York, United States of 
America (USA) (10 Nov 1975). 

In Effects lated activities on the Atlantic Conti- 
nental Shelf. 


of energy-re 
Gross population c’ carefully enumerated over time in 
natural communities of the New York 


examined. From such comparisons a basic appreciation of sensitivi 
31239 Trace metals in oysters from Knysna estuary. Watli 


H.R.; Watling, R.J. (Council for Scientific and Industrial 
Pretoria). Mar. Pollut. Bull.; 7: No. 3, 45-48(1976). 
i, g) in three species of o from ysna estuary, 
South Africa, has been carried out. results which were obtained 
indicate that this area is as yet unpolluted and provide base-line 
levels against which future trace-metal pollution can be measured. 
Two species of oyster are being grown at a number of sites as part of 
a long-term program to monitor trace-metal levels in the estuary. 


31249 Trace metals in southern Californian mussels. Alexander, 
G.V. (Univ. of California, Westwood); Young, D.R. Mar. Pollut. 
Bull; 7: No. 1, 7-9(Jan 1976). 

The intertidal mussel Mytilus californianus is a useful indica- 
tor of anthropogenic inputs of several trace metals off southern 
California. Highest metal concentrations were measured in the diges- 
ee ignificant differences attributable to sex were 
fe for this tissue. distribution of lead appears to be dominat- 
ed by diffuse inputs, while those of co; , chromium, and silver are 
most related to urban point sources. No distinct pattern was ob- 
served for nickel or zinc. 


31241 Chromium effects on coastal organisms. Mearns, A.J.; 
Oshida, P.S.; Sherwood, M.J.; Young, D.R.; Reish, D.J. J. Water 
Pollut. Control Fed.; 48: No. 8, 1929-1938(Aug 1976). 

Sublethal effects of Cr(VI) and Cr(III) were determined for a 
marine polychaete (Neanthes arenaceodentata) and a marine flatfish 
(speckled sanddab, Citharichthys stigmaeus). Cr(VI) was more toxic 
to the polychaete than to the fish. Cr(VI) inhibited feeding behavior 
in the at 2.2 mg/| and inhibited reproduction in Neanthes above 
a concentration of 0.05 mg/l. Concentrations up to 0.05 a < 
lowed both adults and their young to luce but depressed 
size. Cr(III) was not toxic to either Neanthes or Citharichthys at 
normal pH ranges. Chromium in municipal wastewater is mostly in 
the C form and biologically significant concentrations of highly 
toxic cannot be ex to occur in open coastal receiving 
waters. Direct discharge of Cr(VI) should be avoided. 


REFER ALSO TO CITATION(S) 30854, 30881, 30888, 30895, 
31241, 31251 


31242 Prolonged oral administration of methyl mercury chloride 
to rainbow trout (Salmo gairdneri) fingerlings. Worbeser, G. (Univ. of 
Saskatchewan, Saskatoon). J. Fish. Res. Board Can.; 32: No. 11, 
2015-2023(Nov 1975). 
Rainbow trout (Salmo anietneely ings were fed rations 
8, 16, and 24 ppM mercury as methy’ 
over a 1 os Fish receiving the 16- and 14-ppM rations 
of gil ve Gos oly 
jum was y iter- 
in these fish. Individual fish pe up to 30 
ppM mercury in muscle tissue, but no mortality that could be 
attributed to mercury occurred. The results suggest that trout can 
tolerate a large body burden of mercury, if this mercury is acquired 
over a 


Carcinogenic 3 
and man. Shabad, L.M. (Inst. of Experimen Oncolo- 
gy, Moscow). Kazan. Med. Zh.; No. 2, 124-129(1976). (In Russian). 


31235 Interrelationships between plant cadmium and uptake of 

some other elements from culture solutions by oats and lettuce. John, 

VERTEBRATES 

Kraal, H.; Ernst, W. (Free Univ., Amsterdam). Environ. Pollut. 

(London); 11: No. 2, 131-135(Sep 1976). 


that maxi- 


ilson, K.W. i 
Mar. Biol.; 36: No. 3, a ote 
on t jupea 
Pleuronectes platessa L. and sole, Solea solea (L.), have been 


eye pigmentation, 
10°. b+ of the embryos with 


duce any demonstrable deleterious 
concentrations up to 5000 parts/10°, 


31245 Marine around outfall 
Bay. Allen, M.J.; Pecorelli, H.; Word, J. J. 
Fed.; 48: No. 8, 1913-1917(Aug 1976). 


bottom 
the Santa Bar- 
Verdes 


.M. tal Protection 
Duluth). J. Fish. Res. Board Can.; 33: No. 8, 1731-1741(A) a 197 
three i of brook trout (Salvelinus 


reduced. Gill, liver, and kidney tissues of first- and 

tion brook trout accumulated the test amount of 

small amounts accumulated in the edible muscle. An equilibrium cf 

generation fish after 70 wk of ex; i 

exposed to 119 pg Pb/liter 

control water for for a 70, 78, 

grams Pb per gram for gill, iver, and kidney tissue, vel 

the whole tissue. Residue analysis of eggs, alevins, an yi | 

showed that lead was accumulated during these life stages. 

maximum le toxicant concentration (MATC) for brook 

iter (as CaCOs) and a pH of 


(MATC/96-h LCS50) lies between 0.012 and 0.029 for 
dissolved lead. (auth) 


MAN 
REFER ALSO TO CITATION(S) 28364, 28742, 30828, 30907, 31243 


31248 (CONF-751027—, pp a0 Stes Isotope effect on the carcino- 
genicity of 3-methylcholanthrene after selective deuteration of the 1- 
methylene group. Cavalieri, E.; Roth, R.; Mailander, P.; Patil, K. 
(Univ. of Siena, Omaha). 1975. 
From 2. international conference on stable isotopes; Oak 
— (20 Oct 1975). 
In Proceedings of the second international conference on 


isotopes. 
In order to insight into the mechanism of 
of ocumtatiitnatione (MC), a comparative test for 
icity between MC and 3-methylcholanthrene-1, LSds(MCde) (syn- 
thesis described) was made. In a test by repeated skin painting on 
groups of 100 female Swiss mice, and statistically analyzed compari- 
sons of several criteria of carcinogenic potency, MC-ds was found to 
have a significantly lower tumorigenic activity. The results imply 
that C-1 is the critical -site to cellular targets on the tumor- 
process and are consistent with metabolic activation of MC 
via hydroxylation at C-1 and/or oxidation to a radical cation inter- 
mediate. An in vitro i effect in the reaction of the MC radical 
cation with pyridine was ted. 


31249 (CONF-751027—, pp 105-116) Quantitative gas chroma- 
tographic-mass spectral analysis of cannabinoids using deuterium la- 
beled carriers and internal standards. Wall, M.E.; Harvey, T.M.; 
Bursey, J.T.; Brine, D.R.; Rosenthal, D. (Research Triangle Inst., 
Research Triangle Park, NC). 1975. 
From 2. international conference on stable isotopes; Oak 
In Proceedings of the second international conference on 
stable isotopes. 


A pharmacokinetic study of the blood plasma levels in man of 

IL-hydroxy-A® -tetrahydrocannabinol and 
cannabinol has been carried out by means of combined gas chroma- 
hic-mass spectral analysis. In most cases appropriately deuter- 

ium labeled analogs of the previously named compounds were used 
both as internal standards and as a carrier for the relatively small 
amounts of nonlabeled drug present in plasma. Blood samples were 
at periodic intervals up to 24 hours from volunteers receiv- 

ing 4 to 5 mg A°-THC intravenously. After extraction and “clean- 
up” pe Sephadex chromatography, the extracts were concentrated 
and subjected to GC-MS in the electron impact (EI) mode or 


with rapid elimination of A°-THC from the blood over a 
40 min followed by a much slower elimination to 24 
experimental data show that 11-hydroxy-A*®-THC is 
plasma in quantities only of about one-twentieth to one- 
values found for A®-THC. 


Effects of chemical pollutants on man, now and in the 

ulte, H.F. (Los Alamos Scientific Lab., NM). pp 330-344 

In Energy and the environment cost-benefit analysis. Karam, R.A. 
). Elmsford, NY; 

Proceedings of my environment - cost 

Jun 975). 


The multiplicity of chemicals in man’s environment is creat- 
great concem because of the lack of knowledge of long term 
teractions between chemicals and between the chemicals 
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Polycyclic hydrocarbons are universally present in the atmo- 
sphere, soil, lakes and streams, vegetation, and human and animal 
tissues, the concentrations varying with distance from the sources 
(heating systems, industrial plants, automobile — and air- 
ports, petroleum refineries, etc.). The most potent of the carcinogens 
is benz(a)pyrene whose presence in an object, as shown by studies 
done in the author's laboratory, is an indication that other polycyclic 
hydrocarbons are also present. These studies also demonstrated that 
; while benz(a)pyrene may accumulate in soil with seasonal fluctu- 
ations, it can also be destroyed by certain microorganisms. Other 
experiments showed that benz(a)pyrene and other such compounds 
can be destroyed in tissue culture as well as in vivo (e.g., 
benz(a)pyrene given to cows with fodder was found in their milk but 
not in meat after they were ay gmny Iti 
mum permissible concentrations be set for 
water to minimize its potential carcinogenic and the 
juced gro of 12-wk-o ird-generation trout. The LCSO 
31244 __ Effects of oil dispersants on the developing embryos of for brook trout was 4100 pg/liter based on total lead and 3362 ug/ 
liter based on dissolved lead; therefore, the application factor 
studied. Treatment of developing embryos for 100 h with BP1002 
abnormalities at slightly lower concentrations. Corexit did not pro- 
effects on embryos pote | to 
the highest tested. 
pipes in Santa Monica 
GUaANLILICS OF trace 
a wastewater control plant’s submarin 
contamination of bottom sediments 
Levels of silver, cadmium, chromium, 
have been measured in Dover sole, a flathish imhj 
sediments, collected from the discharge region and 
bara Channel. Despite enhancements oi trace metals i 
sediments by factors ranging from 2 to 150, no overall 
tissue uptake was observed in the flesh liver, and gon 
trawled from those contaminated sediments. Analysis of t: 
in the flesh, liver, gonads, kidney, heart, brain, and gi 
diseased and healthy Palos Verdes Dover sole revealed 
enhancements of chromium in the liver and kidney, and 
kidney of diseased fish; significant depressions were observed in th 
gonadal and heart tissues. 
31246 Effect of diets containing dogfish (Squalus acanthias) meal 
on the mercury content and growth of pen-reared coho salmon (Oncor- 
hynchus kisutch). Spinelli, J. (National Oceanic and Atmospheric 
Administration, Seattle); Mahnken, C. J. Fish. Res. Board Can.; 33: 
No. 8, 1771-1778(Aug 1976). 
The use of dogfich (Squalus acanthias) meal as a complete 
replacement for herring or other low mercury (Hg) content fish 
meal in rations intended for rearing cultured salmon introduces the 
risk of oe | fish that exceed the current U.S. FDA tolerance 
level of 0.5 ppM Hg. The amount of Hg that accumulates in the 
muscle is related not only to the total Hg content of the fish, but is 
probably also related to the form in which it is present in the diet 
and to other constituents that may react with the Hg in the diet. Our 
results indicate that dogfish meal may be used as a partial (<50%) 
replacement for the fish meal portion of the diet without encoun 
ing Hg values (in the muscle) that exceed 0.5 ppM Hg. No evidend 
was found that naturally occurring chelating agents in dehydrate obtained from replicate analyses of spiked plasma 
orange peel or polygalacturonic acid—cellulose complexes (PG 
the muscle or the liver of the fish. It was ed that growth 
decreased in coho salmon (Oncorhynchus kisutch) fed OMP-typ 
diets in which 50% or more of herring meal was replaced wit 
dogfish meal. (auth) 
31247 Long-term effects of lead exposure on three generations ¢ 
brook trout (Salvelinus fontinalis). Holcombe, G.W.; Benoit, D. 
ontinali: mean total lead concentrations (U.Y— 
showed that all second-generation trout eg to 235 and 474 pg b 
Pb/liter and 34% of those exposed to 119 yg Pb/liter developed ee CONF-/50697—. 
severe spinal deformities (scoliosis). Scoliosis also appeared in 21% 
of the newly hatched emg ee alevins exposed to 119 yg Pb/ ing 
liter, and weights of these 12 wk after hatch were significantly 
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and the environment and because of increasing knowledge of the 
role of the environment in human health. Expanded demands for 

skies of chemical tants that may be discharged into the air 
if they are not controlled. "The effects of many of chemicals 
and their interactions are reviewed in this paper. 


mental a 
Jr.; McLaren, G.D.; Barthel, ; Landrigan, P 

Disease Control, Atlanta). Am. 7 Fable Health; Gs: No. 6, 548- 
552(Jun 1976). 

Occupational lead and environmental contamina- 
tion were evaluated at a lead scrap smelter. Thirty of 37 employees 
(81 percent) had blood lead levels of greater than or to 80 
100 ml, indicating dg pm absorption, and 35 free 
cyte cyte protoporphyrin (FEP) levels greater than 60 

indicating toxicity of lead on heme metabolism in red blood cells; 
eight current and previous employees had been hospitalized with 
lead colic, and aaother with encephalopathy. Levels of lead in 
surface soil (1,800 ppM) and ae oe (20,000 ppm) at the smelter 
were high and decreased wi on nearby ae 
had died, and lead levels in the blood, ak at oe of large and 
small animals were elevated. Adults living within 100 meters of the 
smelter had higher blood and hair lead levels than controls, who 
lived at greater distances, but there was no evidence in them of lead 
toxicity. 


31252 Dichloromethane as an antisickling agent in sickle cell 
hemoglobin. Schoenborn, B.P. (Brookhaven National Lab., Upton, 
NY). Proc. Natl. Acad. Sci. U.S.A.; 73: No. lle 4195-4199(Nov 1976). 

Microscopic studies of red cells from homozygous sickle cell 
patients show that dichloromethane does prevent sickle cell forma- 
tion in vitro and does cause reversion of sickled cells to normal after 
exposure to dichloromethane. X-ray structural analysis of human 
deoxyhemoglobin crystals exposed to dichloromethane shows four 

binding sites. Arguments are presented to that the 
binding site close to tryptophan 14a prevents the formation of 
helical polymers, i.e., prevent 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 28463, 31206, 31207, 31228, 31236 


31253 (CONS/1830—1) et effects of high strength elec- 
tric fields on small laboratory animals. progress report, March 
9, 1976—September 8, 1976. Phillips, RD. tome W.T.; Decker, 
JR; Hjer esen, D.L. (Battelle Pacific Northwest Labs., Ric 

Wash. (USA). Sep 1976. Contract E(45-1)-1830. 97p. Dep. NTIS 


experiment 
conditions to screen for possible effects of exposure to 60-Hz electric 
fields on small laboratory animals. Electric Id strengths compara- 
ble to and = those under existing and anticipated transmis- 
sion line designs be used. Dosimetry studies will complement 
the animal studies to establish the relationship between tissue dose 
and any observed biological effects. Information derived from this 

project will provide a better basis for evaluating potential hazards of 
exposure to 60-Hz electric fields and help parameters to be 
studied in clinical evaluations on humans. 


31254 Odor pollution (a bibliography with 
abstracts). Report for 1964—Oct 1976. Adams, G.H.; Lehmann, E.J. 
(National Technical Information Service, Springfield, Va. (USA)). 
Dec 1976. 229p. NTIS, PC NOL/ME 

jography covers research on odorous air pollutants 

and odors and tastes in water. Sources include agricultural and 
livestock wastes, sewage sludge, industrial wastes, stack ger 
vehicular exhausts, dredge spoil, rendering plants, hospitals, oil 
spills, and polluted water streams. Treatment methods, environmen- 
tal protection, and human factors are cited. (This updated bibliogra- 
phy contains 220 abstracts, 37 of which are new entries to the 
previous edition.) (GRA) 


31255 (PB—258841) Economic impact analysis of proposed noise 
control Final (Bolt, Beranek, and Newman, Inc., 
Cambridge, Mass. Apr 1976. Contract DOL-J-9-F-6- 
0019. 126p. (BBN—3246). NTIS, PC A07/MF AOI. 

in with Abt Associates, Inc., Cam- 
Mass. 


The report analyzes those aspects 
regulation of October 24, 1974 oad on 
are not part of the present OSHA noise FR1910. 39. 
The proposed regulation maintains the 
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provisions for audiometric testing and noise monitoring when work- 
exact magnitude of the benefits depends on the working definition of 
material impairment, the incremental benefit of an 85 dBA standard 
could protect 30 to 293 thousand workers from incurring a substan- 
tial hearing i it. The proposed regulation(90 dBA) ~— 
cost $241 million annually ($155 million for noise monitoring, $ 
million for audiometric testing). An 85 dBA regulation achieved 
solely by use of hearing protection would cost an additional $43 
million annually; an 85 dBA regulation achieved through engineer- 
ing controls would require an initial investment of $8 billion, but 
would eliminate the need and annual cost of audiometric testing($86 
million) upon compliance. (GRA) 


reduction in 
(Univ. of Rochester, NY); Kaufman, G.E.; Carstensen, E.L. Int. J. 
Radiat. Biol.; 15: 431-437(1975). 

The possibility that root growth rate reduction following 
ultrasonication might be the result of loss of reproductive integrity in 
cells bearing ultrasound-induced chromosomal anomalies was con- 
sidered. Root meristems of Vicia faba were ultrasonicated at a 
frequency of 2MHz and an intensity of 8 W/cm? for one minute. The 
surviving fraction of cells, calculated from root growth rate accord- 
ing to the model of Hall, Lajtha and Oliver, was 0.58. The weighted 
average yield of chromosc 1] ly-bearing cells at the first 
post-sonication mitosis was 0.105. Thus, the number of cells with 

anomalies is only '/, the number needed to account 
for the calculated cell surviving fraction. This result suggests that 
root growth rate reduction following ultrasonication may be due 
effects on meristematic cells. 


31257 Effects of magnetostatic fields on the growth of the fungus 
tskii, S.F.; Boyko, M.I.; Loga- 
shev, Yu.E. (Donets State Univ., USSR). Mikol. Fitopatol.; 10: No. 5, 
411-414(1976). (In Russian). 

There were seven variants to each experiment: control, 
10, 15, 20, and 30 minutes. 
The results are presented in a table. There was no definite trend to 
eS growth increased, and in some it decreased: 
reflect different physiological and morphological characteristics of 

local geomagnetic effects. As the fruiting body in the majority of 
cases formed on the north side of the main stalk, an experiment was 
conducted to determine if there were any differences in the north 


thought to contradict the fact 


Rabbits in which a portion of the tibia was excised and 
replaced with preserved bone were locally irradiated by an LG-75 
laser (25 mv) for 30 seconds, 1, 2, 5, and 10 minutes a day for a 
—_ Histological examination of sections showed an acceleration 

the inflammatory reaction and more rapid maturation of periosteal 
peared on day 9 instead of 15. The proliferation of histiogenie cells 
and their differentiation into fibroblasts and osteoblasts were more 
vigorous than in the control. The effects of irradiation on osteo- 
development of the inflammatory reaction and resorption of the 

y. 


31259 Questions about hygiene and work safety in of 
lasers. Kashuba, V.A.; Semenov, A.M. Mashinostroitel; No. 8, 34- 
35(Aug 1976). (In Russian). 

Lasers have found very wide use in science and 
The USSR _ now uses several laser type instruments. Korund 
tremendously accelerated output in a watch factory (jewel-drilling), 
freed hundreds of sq. meter space, and lowered personnel numbers 
by 470 workers (a photo is presented of an automated Korund-laser 
watch production section). Research by the F. F. Erisman Scientific 
Research Institute of Hygiene, in Moscow, demonstrated the posi- 
tive effect of laser introduction in plants. The familiar hazards of use 
are noted, as are attending dangers from ir and uv, noise, and 
aerosols. Safety measures must include isolation of instruments 
shielding and protective goggles; hygienic, physiological, and ergon- 
omic requirements of laser units must be met. Medical control of 
workers is said to be more intensive than in the USA. 


and south poles. It was shown that the south pole had a relatively 
more stimulating effect. This is not 
that under normal natural conditions the northern side of the fungi 
show more pronounced growth, as this is due to more suitable 
Progress is reported on a broad and comprehensive series of 
31258 Bone regeneration after different lengths of exposure to 
laser irradiation. Strigina, L.P. Zdravookhr. Kaz.; No. 6, 50-52(1976). 
(In Russian). 
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REFER ALSO TO CITATION(S) 30356 


31260 pment MORT userr’s manual for use with the 
management and risk tree logic diagram. Knox, 
N.W.; Eicher, R.W. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Nov 1976, Contract EY-76-C-07-1570. 66p. (SSDC—4(Rev.1)). Dep. 
This document is intended to o> & the novice = 
tioneer achieve quicker, deeper a the 
MORT safety program concepts by: roving «bref explanation of 
the related rationale 


specific event box of the MORT “logic dia 

- a t ree, pul in 
1973 as ERDA publication SAN 821-2. Additionally, it is _— 
to serve as an information document directed to system safe 


MORT is available now for immediate use: in investigating the 
uation of an existing safety program 

that a significant accident is about to 


31261 (LA-NUREG—6612-MS) 
Douglas, D.D.; Hesch, P.R.; = (Los Alamos Scientific 
Lab., (usa). Nov 197 tract 26p. 


allies motions, the DOP contamination within 
measured. Sound pressure levels within the 
protection pro 
for safe use are offered. 


31262 (UCRL—52117) Hot spot exercise: 1975 (HSX-75). 
Trolan, R.T.; Wilson, R.L.; Jessen, F.W. (California Univ., Liver- 
more (USA). Lawrence ‘NTIS $450. 23 Aug 1976. Contract W- 


31263 Role of the ACRS in nuclear safety 
vard School of Public Health, Boston). 
vard School of Health, Boston) pp 96-11 

rom Proceedings of and the environment - cost 
benefit analysis Anta Goorin, 


(23 Jun 1975). 
See CONF-750697— 
For over 25 years, "the Advisory 


Committee on 
Safeguards has had primary responsibility for conducting indepen 
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issues summary reports on 25 to 30 nuclear facilities and safety 
related questions each year. Topics discussed in this paper include 
te view nd thought ofthe Commitee with rexpect 
core cooling systems, fuel 


‘GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 29010, 30605, 30900 


31264 (BNL—50484, pp 167-184) Some aspects of bottom sedi- 
ment transport mechanics on the Continental 


Shelf. Miller, R.L. 
(Univ. of “of Chicago). 1975. 
From Conference on effects of 
the Atlantic continental shelf; Upton, New 
America (USA) (10 Nov 1975). 
of 


ic program of field measurements is needed, especially to establi 
typical values for U/sub infinity/, U/sub */, and the thickness of 
logarithmic f the i 


prediction models. The scaling chart is undoubtedly in- 
and input. However, the author considers it a necessary and long- 
31265 (CONF-761029—{Absts)) Geophysics: a key to energy 
independence. (Society of Exploration Geophysicists, Tulsa, Okla. 
(USA). 1976. 185p. Society of Exploration Geophysicists, Tulsa, 


Bradford, E. (Dept. of Scientific and Industrial 
Wellington, N.Z.). N. Z. J. Sci; 18: No. 1, 17-33(Mar 


latter model is of interest in the problem of 
geothermal region. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 29251, 30728, 31265 


31267 (LA-tr—77-10) 

Earth Univ., 75 

1977. Translation of a French 14p 
Seismic activity before and after the October, 197 

of the Guadeloupe v is reported. 


California. Research in progress, June 1976. W 


breaks, environmental monitoring, waste management, emergency 
planning, and seismicity. 
GEOSCIENCES 
professionals, program managers, and higher level management wi 
responsibility for accident investigation or safety program evalua- 
tion. It seeks to explain simply the MORT programmatic —_ 
and analytical methodology, and to inform those t 
related properties of the bottom boundary layer on the continental 
Twenty air supplied hoods used for protection when person- serve as necessary background for the proper design Of instruments 
nel are exposed to high concentrations of dusts or vapors were tested for field measurements and as a basis for selection of appropriate 
to determine their efficiency. Human — wearing the hoods boundary conditions and general criteria for construction of 
entered a test ——- containing a ‘wn concentration of 
dioctyl phthalate (DOP) aerosol. The air flow supplied to the hoods 
was adjusted as instructed by the manufacturer. The minimum 
/ air flow was not obtained for all hoods tested. While the 
From Society of Exploration Geophysicists conference; 
Houston, Texas, United States of America (USA) (24 Oct 1976). 
The publication contains abstracts of papers presented at the 
meeting. The technical program included presentations on all aspects 
cise—1975 (HSX-75), was prepared to test the general capability of pened ee exploration; gravity surveys; and ore 
the LLL ALERT Program to activate and deploy the LLL and on 
Sandia Laboratory, Livermore (SLL) component of the ERDA/ 31266 
ARG. The exercise activities were limited to the LLL facilities in in porous 
Livermore and the Site 300 explosive test facility located approxi- Research, 
accident at a U.S. Army storage facility (Site 300). The simula’ The time variation of the position of the free surface in two- 
accident involved two LLL designed weapons (W-70). One bese ge dimensional homogeneous and isotropic ground-water flow models 
was dropped during unloading operations and ignited the gas of is investigated numerically. The position of the free surface is 
the weapon ‘the high es The subsequent fire caused a low-order defined by a set of massless marker particles which are moved at 
detonation of the high explosive component. The fire caused disper- each step in the calculation an amount calculated from the flow 
sal of fissile material downwind from the site. A second weapon was velocity at the marker particle. The method is applied to the ditch 
damaged in the explosion by fragments from the first weapon. The drainage, earth dam and flow to a buried drain models and to a 
extent of damage to the second weapon was initially unknown. The = model when the fluid is extracted by a system of point sinks; this 
exercise was conducted on September 23, 1975. A complete descrip- withdrawal from a 
the scenario. Umpires were assigned to evaluate and subsequently 
report on the effectiveness of the response. All test objectives were 
accomplished. The following appendices are included: 
safety procedures, photographs and site map, HOT S equip- 
ment, atmospheric release advisory capability, personnel list, c’ 
t-Charles 
ysique du 
S $3.50. 
6 eruption 
, P.L. (ed.). (Na- 
tional Center for Earthquake Research, Menlo Park, Calif. (USA)). 
activities within the nuclear fuel cycle. og aden: support of its 1976. 154p. Geological Survey, National Center for Earthquake 
Subcommittees and Working Groups, the ittee currently Research, Menlo Park, CA. 
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to 0.25 meters variations of about 1%. The model considered requires long 
over at least 12,000 square kilometers of southern California during of time (<20 years) to produce 1% resistivity variations. This is in 
1976 has increased tly the interest in earthquake prediction contrast to reported observations of large resistivity changes 
studies in this region. A substantial increase in research is planned, (<20%) developing in a period of several months before an earth- 


particularly by the US. Geological Survey and its many contractors 
is to briefly summarize most of the work in progress to encourage 
present or prospective researc in region to understand 
what work is under way and not yet published. 


31269 (UCEER—4) Fourth national meeting of the Universities 
Council for research. (California Inst. of 
Tech., Pasadena (USA)). Jun 1976. 273p. (CONF-7606102—). Cali- 
fornia Inst. of Tech., CA. 

From 4. . national meeting of the universities council for earth- 
quake research; Vancouver, Canada (28 Jun 1976). 

* Ths vol the Proceedings of the Fourth National 


of brief five-minute 


Earthquake h and that of the 

ineeri h. of position papers by 
= along with summaries by recorders are 
inch 


31270 Bouyant zones, great earthquakes, and unstable boundaries 
of subduction. Kelleher, J” J.; McCann, W. (Columbia Univ., Palisades, 
NY). J. —— Res.; 81: No. 26, 4885-4896(10 Sep 1976). 

The distribution of large shallow earthquakes along subduc- 
tion boundaries does not with the distribution pattern that 
might be predicted from a simple model of plate tectonics. That is, 
extensive sections of some island arcs, large shocks occurred 
tly or not at all during recorded history. Most of these 

-term quiescence are nearly coterminous with segments 


thrust type mechanisms, by gaps in intermediate depth h ters, 
and by gaps and offsets in the line of active volcanoes. Thus major 
may develop where 
significant bathymetric features interact with a convergent margin. 
may delineate zones of oceanic 


ties for oceanic the relative buoyancy of both the 
near the subd 


interaction of fault slip and is studied 
on the basis of an idealized v lastic model of the here. 


iving 
sub D/, where iau/sub A/'is the average shear in the lithos 
phere and tau/sub D/ is the dynamic oe ee 
An estimate is made of lithospheric viscosity in California. 


Theoretical resistivity variations gy | 


Geophys. Res.; 81: No. 26, 4909-4915(10 1976). 

A simple model of a strike-slip fault is analyzed to see if 
observable resistivity variations would be produced by strain accu- 
mulation. Fault displacement is found to produce only pure shear 
loading. Estimates of the effect of this stress system on rock resistiv- 


12, 2182(Dec 1976). 

A research program started in the United States about 1965 
has led to the discovery of premonitory signals before some earth- 


the earthquake source. Although 

our knowledge of the 
premonitory Gill lo Changes in seismic 
velocity, accelerated tilt at the earth's surface, uplift of the ground 
above the earthquake, and changes in the magnetic field have been 


observations, 
animals, which are not easy to document and explain. Although 
i among scientists about the amount of work 
required to achieve a zeliable and practical prediction system, it now 
appears that a continued concentrated research effort eventually will 
lead to a useful prediction system. 


America: comparison. Van Houten, F.B. Univ., NJ). Am. 
Assoc. Pet. Geol. Bull.; 61: No. 1, 79-99(Jan 1977). 

This ly examines basins that developed on the broad 


fragmentation about 215 m.y. ago, to initial separation and opening 
of the Mid-Atlantic rift about 175 m.y. ago. Data presented are 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 
REFER ALSO TO CITATION(S) 31267 
How vty A. (Stanford Univ., CA). J. Geophys. Res.; 81 
4857 10 Sep 1976). 

The predictions of a simple model based on the concept that 
the lithosphere is a thermal boundary layer, somewhat analogous to 


in surface 


edge effect. Louden, (Massac 
——_ D.W. J. Geophys. Res.; 81: No. 26, 4869-4874(10 


changes, very different models must be considered to explain the 
observations. 
quakes and may lead to a capability for the prediction of earth- 
quakes. Extensive research on earthquake prediction also has been 
carried out in the Soviet Union, Japan, and China. Recently the 
Chinese successfully predicted a large earthquake. Current research 

ai SILICS is concentrated on an effort to relate the observed premonitory 

Research. The _—— of this meeting was to provide a vehicle for 

the exchange of information related to current and projected univer- 

sity research in earthquake engineering and to evaluate progress in 

specific areas of research and establish goals and priorities for future 

work. Participants were encouraged to present brief oral and written 

summaries of their research activities or those pA Fs observed and documented before some earthquakes. There also are 

organization. There were six sessions consisting 

research reports. Sixty-four individuals gave reports. The written 

summaries of these reports are contained in this volume. There were 

also two - discussions. The 7 t of the first was _ 
provinces that frame the present North Atlantic basin, namely the 
African platform and Variscan domain in Morocco, and the south- 
ern, _ and northern, Acadian, domains in eastern North 

WILD UK On DIOCess. MS Spatial SURLESIS Lia 

least some of the long-term absences of great shocks may result from 

a tectonic origin and not from temporary intervals of strain accumu- 

lation. The zones where rises interact with active trenches are also 

characterized in many instances by a near absence of low-angle 

utHOSpNHere Which are relatively OUOYant and Tesist SUDCUCTION UPON a layer Of ice On a pond, are in agreement with th ‘ant Gai 
from North America. The mean surface heat flow of tectonic 
provinces is appro: 
the lithosphere. If 

margin may be a dominant influence in the development of subduc- elevation, because unlike the ice analogy the lithosphere is denser 

tion tectonics and in the locations and frequency of great earth- than its underlying asthenosphere. It is suggested that part of the 

quakes. observed decrease of continental heat flow in the time following a 
thermal event is caused by cooling and thickening of the lithosphere. 

ic slip-creep-lip limit cycle. A simple formula is found that relates solved across an idealized fracture zone boundary, which includes 

effective lithost “-eric viscosity to fault depth, long-time av sli the process of lateral heat conduction across an initially abrupt 
temperature contrast. From this solution we can calculate the tem- ! 
perature field for any initial offset and at any sequential time. We can 
use this to calculate a theoretical free air gravity anomaly across the 
fracture zone given an assumed density variation with temperature. 
Results for a 30 m.y. initial offset show that both the amplitude and 
the shape of the anomaly are significantly altered by lateral heat 
conduction across the fracture zone even during the first few million 
years. Assumptions of a sharp density contrast across fracture zones 
are therefore only valid in very restricted regions close to the ridges. 
It is also found that the theoretical anomaly is small in comparison to 
observations of free air gravity anomalies. These results add signifi- 

ty are Mace Oy USiig resisuvicy Gata measured cant complications to attempts at finding unique models for the 

isotropic and triaxial loading. For a model of the San Andreas fault, structure of the lithosphere from gravity anomalies across fracture 

50 cm of fault displacement are found to produce apparent resistivity zones. 
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MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 29011 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 28366 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 28467 


31277 Electrical resistivity method for marine sediment consoli- 

dation study. Wang, M.C. (Pennsylvania State Univ., University 
Park); Nacci, V.A.; Markert, C.D. 45-54 of In Eighth annual 
offshore technology 3. Dallas; Offshore Technol- 


offshore geotechnical 
L.M. Jr.; Ahmad, N.; Val OFF 
Eighth annual offshore techno conference. V: 
Technology Conference (1976). 
From Offshore USA) conference; Houston, Texas, 
States of America (USA) (3 May 1976). 
on controlled vane probe for in situ measurement of 
undrained strength of clay was first used offshore in 1970. Since that 


312860 Carbonate content: an index property for 
Demars, K.R.; Nacci, V.A.; Kelly, W.E.; pe MC. pt 
In Eighth annual offshore techno! erence. V 
Offshore tec conference; Houston, Texas, 
United = of America (U USA) May 1976). 
See CONF-760577—P3 


ocean sediments. 
of 


show that carbonate content is an index property and should be 
determined routinely along with other index properties. 


31281 Evaluation of the 


hnical for an offshore 


the Vibracorer are described and evaluated as relate to strati- 
hy. The quality of samples obtained with Vibracorer is 
uated by comparing the results of a variety of laboratory tests on 
Vibracore sam; of two medium stiff to stiff Holocene clays, to the 


31262 Initial results from a new measurement of the newtonian 
Wi 


stants. Beams. rp 3 Sanders, J.H. (ed.). New York; Plenum Press (1976). 
From 5. in’ conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 


Preliminary measurements of the Newtonian vitational 
constant yield a’ value of 6.6699 x 10" N m* ke +- 0014. 
to measure the time variation of 


conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
An experiment to measure changes gravitational con- 
stant of the order of 10~" is proposed in order to test certain 
theoretical predictions. (SDF) 
—— Bound on the secular variation of the gravitational interac- 
tion. Reasenberg, R.D.; Shapiro, I.1. (Massachusetts Inst. of Tech., 
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sured from laboratory tests. The ratio of Remote Vane strength to 
in situ strength profile, ranges from one to more than three. Never- 
theless, the results of the analyses demonstrate that when Remote 

ee Vane data are used with strength data from laboratory tests, the 

logic hi of the deposit is more readily and consistently 

Natural calcareous clays from off the coasts of Great Britain 
and Africa were subjected to strength, compression, and soil classifi- 
cation tests to examine the effect of carbonate content on ineer- 

From Offshore yoosy, conference; Houston, Texas, 

(USA) ¢ May 1976). 

ments and difficulty in ining undisturbed samples, there is a need IT: Si H 107-121 of In Eighth annual offst Paget 

for conducting in-sita consolidation tests for predicting settlement of -T.; Singh, H. pp 107-121 of In Eighth annual o' se ST. 

a proposed submarine foundation. Unfortunately, direct measure- conference. Vol. 3. Dallas; Offshore Technology Conference (1976). 

ment of settlement on the ocean floor is very difficult. Primary U Oftshore May 1910. Houston, ‘Texss, 

objective of this study was to investigate the feasibility of using the = ee y ; 

electrical conductivity method to determine compressibility behav- : 

ior and to monitor settlement for in-situ consolidation tests. This =n 

study was conducted both in the laboratory and in the field. In the 

laboratory, one-dimensional consolidation tests were conducted on a 

commercially available illite clay. The change of conductivity of the 

test specimen during the course of loading was determined using a 

microlaterolog array composed of concentric current electrodes and 

ined using the conductivity readings agreed remarkably well with 

tri to d = i conjunction with other methods of underwater sampling. Vibracore 

of the di t is feasible and perhaps Pay ical samples, however, are severely disturbed. Undrained strength tests 

th 3 for in -situ study to date aos on such samples underestimate in-situ shear strengths by as much as 
a factor of chew (CL) and plastic (CHD) a 

31278 Resistance of ocean sediments to sampler penetration. sensitive medium stiff clay a stiff plastic clay , W 

Bhashen, K; Mahmood, A; Allen, BLL. pp 35-66 of In Eighth were reconsolidated in the laboratory to stresses greater than the 

annual offshore technology conference. Vol. 3. Dallas; maximum past pressure, were found to give reasonable estimates of 

Technology Conference (1976). effective stress-strength parameters. The results of these tests were 

From Offshore techno conference; Houston, Texas, also found to give reasonable estimates of normalized undrained 
United States of America TUSADG) May 1976). shear strengths, Su/anti sigma, for the normally consolidated state; 
See CONF-760577—P3. however, the measured values were slightly higher than correspond- 
The penetration resistance of ocean sediments to a soil sam- ing values obtained from triaxial tests on “undisturbed” samples. 

using the Standard Penetration Test (SPT), wireline, and vibratory PHYSICS RESEARCH 

California. It is t ing correlations between downho! 

hammer blow counts and SPT NValues could be determined for ASTROPHYSICS AND COSMOLOGY 

this offshore site. Limitations of these correlations are discussed. Use 

of downhole hammer blow count data to obtain significant soil 

Newton's gravitational constant. Ritter, R.C.; Beams, J.W.; Lowry, 

below the seafloor in excess of 400 ft and in water depths of more R.A. (Univ. of Virginia, Charlottesville). pp 629-635 of In Atomic 

than 1000 ft. To identify and quantify soil disturbance effects on masses and fundamental constants. Vol. 5. Tendon, J.H. (ed.). New 

Sa? ee recovered with a 2-1/8-in. diameter York; Plenum Press (1976). 

wire-line sampler and to consider the relationship of these effects on 

foundation design, the Remote Vane data accumulated from these 

Gulf of Mexico sites were reviewed, synthesized, and compared 

with the laboratory measured strengths of recovered samples. Fac- 

tors included in this evaluation were: water depth, penetration, vane 

size, vane rotation rate, of soil saturation, measured methane 

content, soil plasticity and liquidity index, relative soil strength, and 

geologic history. Analysis of data demonstrates that Remote Vane 

measured strength is not a constant multiple of the strength mea- 
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Cambridge). 643-649 of In Atomic masses and fundamental 
oo Vals. Sanders, J.H. (ed.). New York; Plenum Press 


(197 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Analysis of several thousand radar observations of the inner 
planets, spanning bend age from 1966 through 1975, discloses no 
significant change with (atomic) time of the gravitational constant, 
G. Consideration of this result in combination with those of lunar 
and other planetary data leads to the (one-standard-deviation) bound 
G-dot/G than yr~1, Continued radar observations appear 
alive the bast hope Sor in Gis 


STARS 
REFER ALSO TO CITATION(S) 31348 


31285 (LA—6383) PCS: an Euler—Lagrange method for treating 
convection in —— stars — finite difference techniques in two 
spatial dimensions. G. (Los Alamos Scientific Lab., 

(USA)). Jan W-7405-ENG-36. 91p. Dep. 


pling of radial pulsation and convection in stellar models having 
comparable time scales. Numerical procedures are emphasized, in- 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 30206, 30692 


— (AD-A—026303) Development/decay potential of active 

solar regions from a full-disk neutral-line analysis. Technical report. 
Farley, J.D. (Air Weather Service, Scott AFB, Ill. (USA)). Apr 
1976. > (AWS-TR—76-262). NTIS (US Sales Only). 

A full-disk neutral-line analysis technique and the relationship 
of solar active regions to the large-scale magnetic features are 
— A classification of basic configurations and variations on 

opmen y of active solar regions. Examples of these configura- 
tions are presented and are discussed in tle of Ge ovelallan of 
actual disk regions. (author) 


Aug 1976 Contract F19628-76-C-0026 10p. NTIS, Pe 


Pulsations in a solar radio bursts suggest Fermi acceleration 
acceleration of thermal proton 10 subrk A simple model indicates 
subrelativistic energies within a 


31288 gg pp 15-19) Location of emission sources in 
the of a large flare. Krivsky, L. (Ceskoslo- 
venska Akademie Ved, Ondrejov. Astronomicky Ustav). Jun 1975. 
From 8. Czechoslovak seminar on plasma physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1975). 


phase, an instantaneous closed toroidal magnetic system is 
trapped plasma density temperature. part o} magnetic 
model is confirmed by the latest space probe observations of solar 
light, X-ray and microwave emissions as well as by the detailed 
magnetic measurements. This made possible to indicate the exact 
location of sources of various emissions in the magnetic loop and to 
evaluate corresponding plasma temperatures and densities. 


31289 eS pp 20-22) bee > of the shock waves 
the solar radio burst type II and electron density in solar 
corona, Tlamicha, A.; Karlicky, M. (Ceskoslovenska Akademie Ved, 
Astronomicky Jun 1975. oh 
rom zechoslovak seminar on plasma physics techo- 
logy; Zvikov, Czechoslovakia (28 Apr 1975). 
In VIII Czechoslovak seminar on plasma physics and technol- 


bursts of type II were observed using solar radio spectrograph 
Se ere ae of 70 to 810 MHz. The velocities of 

k waves at places where the type II solar radio bursts originated 
were calculated. Main characteristics of flares generating the shock 
waves, of solar radio bursts of type II, of geomagnetic storms and of 
interplanetary shock waves on the line Sun-Earth are given. 


31290 Solar—geophysical data number 
383, Jul 1976. Part I (prompt reports). — 1976, May 1976. 
Leighton, H.I. (National hysical and Solar-Terrestrial Data 
har Colo. (USA)). Jul 1976. 119p. (SGD—383-Pt-1). 

See also PB—247137-382-1 and PB—247137-383-2. 

This prompt rt provides June 1976 and May 1976 data on 
wind paoreemdin Ay solar x-ray radiation, coronal holes, and in- 
ferred IP magnetic field polarities. (GRA) 


Solar—goephysical 
383, J II (Comprehensive reports). Data for Jan 
1976 or miscellaneous. Lei i 


Geop! and Solar-Terrestrial Data Center, Boulder, Colo. 
(USA)). Jul 1976. 45p. (SGD—383-Pt-2). NTIS, PC A03/MF AOI. 
See also PB—247137-382-2 and PB—247137-383-1. 
This comprehensive My ong for January 1976—December 
1975 and miscellanea provides on solar flares, solar radio waves, 


31292 (PB—247137-384-1/SL) Solar—geophysical data number 
384, August 1976. Part I (prompt reports). Data for July 1976, June 
1976. Leighton, H.I. (National Geophysical and Solar-Terrestrial 
Data Center, Boulder, Colo. (USA)). Aug 1976. 112p. (SGD—384- 
Pt-1). NTIS, PC A06/MF A0O1. 

See also PB—247137-383-1 and PB—247137-384-2. 

This prompt report provides July 1976 and June 1976 data on 
alert periods, daily solar i solar flares, solar radio waves, solar 
x-ray radiation, coronal holes, and inferred IP — field polari- 
ties, daily solar activity center, sudden ionospheric disturbances, 
CORA) rays, geomagnetic indices and radio caegngetion indices. 


Geophysical and Solar-Terrestrial Data Center, Boulder, Colo. 

(USA)). 29p. (SGD—384-Pt-2). NTIS, PC A03/MF A0O1. 
PB—247137-383-2 and PB—247137-384-1. 

This comprehensive report for February 1976, January 1976 

and miscellanea provides data on solar radio waves, solar flares, 

abbreviated calendar record, 


31294 (PB—261461) Solar—geophysical data number 385. Part 
I. Prompt reports). Data for August 1976—July 1976. aie t 
data reports issued as number 378 (supplement) February 1976. Leigh- 
ton, H.I. (National Geophysical and Solar-Terrestrial Data ‘Center, 
Boulder, Colo. — Sep 1976. 118p. (SGD—385-Pt-1). Paper 
copy available from National Climatic Center, Attn: Publications. 
Federal Bldg., Asheville, N.C. 28801. Subscription $34.00/year in- 


); $18.00/year for either part. supp) taining 
lanation is included. $1.50/copy for either part; $1.40 for the 
extra issue. 


oes also PB—247137-384-1 and PB—261462. 

This prompt report —. = ust 1976 and July 1976 data 
on alert periods, daily solar indices, flares, solar radio waves, 
solar x-ray radiation, coronal holes, and inferred IP magnetic ficld 

larities, daily solar activity center, sudden ionospheric distur- 
cosmic rays, geomagnetic indices and radio propagation 
indices. (GRA) 


31295 Recent solar oblateness observations: data, 

and significance for experimental relativity. Hill, H.A. (Univ. of 
Arizon, Tucson); Stebbins, R.T.; Brown, T.M. Pp 622-628 of In 
Atomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ea.). New York; Plenum Press (1976). 


uatorial brightness to solar obla- 
reference to the available observations. A 
vide information on solar structure. (SDF) 


COSMOLOGY 
31296 Bag oes cosmologies with strong neutrino fields. Mi- 
chalik, T.R. Philadelphia; ie Univ. (1976). 145p. University 
Microfilms Order No. 76-22,115. 

Thesis (Ph. D.). 


The gravitational field of a single neutrino is investigated in 
space-times which possess the symmetries of spatially 
cosmologies. First, the role of the single neutrino theory within a 
many-neutrino theory is discussed. A brief description of spatially 


space-times is presented and these space-times are 
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onal 
energetic solar particles and plasma and also provides magnetograms 

of geomagnetic storms. (GRA) 
31293 (PB—247137-384-2/SL) Solar—geophysical data number 
384, August 1976. Part II (Comprehensive reports). Data for February 
1976—January 1976 and miscellaneous. Leighton, H.I. (National 

and regional flare index. (GRA) 
From 5. international conference on atomic masses and funda- 

mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 
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analyzed with the dyadic formalism of Estabrook, Wahiquist and 
Behr. Next, the Dirac equation for the neutrino and the neutrino 
stress-energy tensor are obtained in the cosmologic context. A 
differential equation for the neutrino current, which is equivalent to 
the Dirac equation, is found, and the neutrino stress-energy tensor is 
expressed entirely in terms of the current and the dyadics. By 
requiring that the neutrino field be compatible with spatial homo- 

eneity, the spatial dependence of the neutrino wave function psi is 

etermined. This spatial dependence is shown to be directly related 
to the group structure of the different Bianchi types. oe 
properties of the neutrino stress-energy tensor are then tabula 
according to an extended Wainwright classification. Finally, the 
Bianchi cosmologies are analyzed to determine which t of 
neutrino fields (according to the extended Wainwright classification) 
are admitted. Some exact solutions of the Einstein-Dirac equations 
are then obtained and discussed. In particular, both the average 
Hubble expansion and the energy density of the neutrino solutions 
vary with time in the same way (up to a numerical coefficient) as 
they do in the early time limit of a radiation dominated Friedmann 
model. Expressions are found for the time dependent (red-shifted) 
energy of the neutrino. Both the normalization of the neutrino wave 
ee the imposition of periodic boundary conditions are also 
considered. 


31297 Studies in gravitation. Galloway, G.J. San Diego, CA; 
pg of California (1976). 92p. University Microfilms Order No. 76- 
23,138. 

Thesis (Ph. D.). 

A question of great importance, on which the main results are 
focused is the following: to what extent do the striking features of 
the Friedmann cosmology depend upon the stringent assumption of 
local isotropy and, hence, local homogeneity of the spatial geometry. 
Regarding closure, a new theorem for anisotropic cosmological 
— is obtained which vastly generalizes the Friedmann closure 
result. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 31289 


ATMOSPHERIC PHYSICS 


31298 (UCRL—52174) Feasibility of creating reduced-density 
channels in air by absorption of laser radiation. Edwards, A.; Feit, 
M.D.; Fleck, J.A. Jr. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Sep 1976. Contract W-7405-ENG-48. 33p. 
Dep. NTIS $4.00. 

The possibility of using laser beams to form low-density 
channels in air was studied. Such channels could increase the useful 
range of neutral particles, electron beams, ultraviolet and x-ray 
quanta, etc. The possible mechanisms considered have been air 
breakdown by a collimated beam, breakdown waves proceedin; 
backward from a focal spot, laser-supported detonation waves, 
atmospheric heating by selective molecular absorption. These 
schemes all fail for various reasons including thermal blooming, 
excessive energy requirements, and the inhomogeneity of normal 
“dirty air breakdown.” 


AURORAL AND IONOSPHERIC PHENOMENA 


31299 (AD-A—026302) A background report on total electron 
content measurements. Ti Beard, E.D. (Air Weather 
Service, Scott AFB, Ill. (USA)). Dec 1975. 30p. (AWS-TR—75- 
260). NTIS (US Sales Only). 

A simple presentation of ionospheric characteristics, includ- 
ing the D, E, and F regions, is followed by a general description of 
electromagnetic waves. One of the more important effects of ionos- 

heric interactions with the very high frequency (vhf) and ultra high 
requency (uhf) radio waves, which are used in modern electronic 
detection and tracking systems, is refraction. Total electron content 
(TEC) measurements over specific locations are used as data inputs 
to numerical models of the ionosphere. Some of the basic consider- 
ations for measuring TEC of the ionosphere using the Faraday 
technique and the grou Se Se and a discussion of 
variation of TEC are included. (author) 


31300 (AD-A—027269) Reaction rate data. Number 56. (Gener- 
al Electric Co., Santa Barbara, Calif. (USA)). Apr 1976. Contract 
DNA001-75-C-0023. 19p. NTIS (US Sales Only). 

See also report dated Mar 1976, AD-A—027201. 

The report consists of 3 pe. Part 1, DNA-sponsored re- 
search, has the following major ings: Reaction rates critical to 
propagation; Theoretical investigations of ionizing mechanism in the 
upper atmosphere; Atomic and molecular physics of IR emissions: 
Part 2 contains abstracts of relevant reports. Part 3 discusses non- 
DNA-sponsored research. (GRA) 


31301 (AD-A—027297) Ionospheric effects resulting from 
cipitating electrons at mid and high latitudes. Final report 1 
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1974—30 Jan 1976. Cladis, J.B.; Francis, W.E.; Davidson, G.T.; 
Walt, M. (Lockheed Missiles and Space Co., Palo Alto, Calif. 
(USA). Lockheed Palo Alto Research Lab.). 30 Jan 1976. Contract 
DNAO001-75-C-0139. 58p. (LMSC/D—500513). NTIS (US Sales 


Only). 

The distributions of electrons resulting from pitch-angle diffu- 
sion due to both wave—particle interactions at high altitudes and 
binary collisions in the atmosphere have been determined. The 
results seem to be in agreement with available data; however, wave 
fields which may be too high are required to fit the data. Some of the 
computational routines and cross sections used in the low-energy (1 
eV to 500 eV) portion of the AURORA code have been improved. 

occurring in the disturbed ionosphere other than collision 
and magnetic mirroring are inferred by comparing measurements of 
pitch-angle and energy distributions of electrons in the auroral zones 
with distributions computed with the AURORA code. (auth) 


31302 kinetic description of ionospheric dynamics in the three- 
. Comfort, R.H. Huntsville, AL; Univ. of Ala- 


fluid approximation. 
bama (1975). 257p. University Microfilms Order No. 76-29,070. 

Thesis (Ph. D.). 

Conservation equations are developed in the three-fluid ap- 
proximation for general application to problems of ionospheric dy- 
namics in the altitude region 90 km to 800 km for all geographic 
locations. These equations are applied to a detailed study of auroral 
E region neutral winds and their relationship to ionospheric plasma 
motions. 


EFFECTS OF NUCLEAR DETONATIONS 
REFER ALSO TO CITATION(S) 31301 


31303 (LA—6405) United States high-altitude test experiences. 
A review em; the impact on the environment. Hoerlin, H. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1976. Contract W- 
7405-ENG-36. 57p. Dep. NTIS $4.50. 

The US high-altitude nuclear explosions of the 1955-1962 
period are listed chronologically; dates, locations, and yields are 
given. The major physical phases of the interactions of the weapon 
outputs with the atmosphere are described, such as the formation of 
fireballs at the low high-altitudes and the partition of energies and 
their distribution over very large spaces at the higher high-altitudes. 
The effects of these explosions on the normal activities of popula- 
tions and the protective measures taken are documented. Many 
scientific observations, together with their significance and values, 
are reviewed. 109 refs. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 31289, 31290, 31291, 31292, 31294 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 30205, 31363 


31304 Atomic masses and fundamental constants. Volume 5. 
Sanders, J.H.; Wapstra, A.H. (eds.). New York; Plenum Press (1976). 
713p. (CONF-750648—). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
te abstracts for 75 papers have been prepared for 
inclusion in ERA. (SDF) 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 31313 


31305 (HEDL-SA—886) Computer simulations of low energy 

cascades in a face centered cubic lattice. Schiffgens, 
J.O.; Bourquin, R.D. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Sep 1976. Contract EY-76-C-14-2170. 17p. 
(CONF-761027—9). Dep. NTIS $3.50. 

From International conference on ape on atomic de- 
fects on metals; Argonne, Illinois, United States of America (USA) 
(18 Oct 1976). 

Computer simulations of atomic motion in a — lattice 
following the production of primary knock-on atoms ( s) with 
energies from 25 to 200 eV are discussed. In this study, a mixed 
Moliere-Englert pair potential is used to model the copper lattice. 
The computer code COMENT, which employs the dynamical 
method, is used to analyze the motion of up to 6000 atoms per time 
step during cascade evolution. The atoms are specified as initially at 
rest on the sites of an ideal lattice. A matrix of 12 PKA directions 
and 6 PKA energies is investigated. Displacement thresholds in the 


Nov 
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[110] and [100] are calculated to be approximately 17 and 20 eV, 
respectively. A table showing the stability of isolated Frenkel pairs 
with different vacancy and interstitial orientations and separations is 
presented. The numbers of Frenkel pairs and atomic replacements 
are tabulated as a function of PKA direction for each energy. For 
PKA energies of 25, 50, 75, 100, 150, and 200 eV, the average 
number of Frenkel pairs per PKA are 0.4, 0.6, 1.0, 1.2, 1.4, and 2.2 
numbers of replacements per PKA are 2.4, 4.0, 3.3, 
4.9, 9.3, an 8. 


31306 (IS—4038) Crossed molecular beams: apparatus and data 
analysis. Freedman, A. (Ames Lab., Iowa (USA)). Jan 1977. Con- 
tract W-7405-ENG-82. 73p. Dep. NTIS $5.00. 

A crossed ecuedet beams apparatus designed to perform 
experiments involving elastic, inelastic, and reactive scattering of 
particles under single collision conditions is described. Included is a 
description of a high temperature oven capable of heating samples to 
2000°K under vacuum conditions. Analysis of data obtained in these 
experiments is discussed in detail; special emphasis is placed on 
evaluating data involving particle velocities measured with a time- 
of-flight technique. Appropriate detector response functions con- 
cerning this technique are derived and their effect on velocity 
resolution discussed. 


31307 (ORO—2591-79) Formation of excited hydrogen atoms by 
charge transfer and dissociation. report No. 12, December 1, 
1975—November 1, 1976. Thomas, E.W.; Rausch, E.O.; Harriss, J.E.; 
Bell, J.T. (Georgia Inst. of Tech., Atlanta (USA). School of Phys- 
ics). 1 Nov 1976. Contract E(40-1)-2591. 61p. Dep. NTIS $4.50. 

The scattering of energetic hydrogenic ions from surfaces 
was investigated. Protons at ~—— 1 to 30 keV are incident on 
metal surfaces and studies made of the charge state and excited state 
fractions of the scattered particles; measurements are also made of 
angular distributions and velocity spectra. The excited state distribu- 
tion of back-scattered atoms is found to be governed by Auger de- 
excitation at the surface. Molecular hydrogen ions (H* Z and H* a) 
incident on metal surfaces dissociate on impact and the subsequent 
behavior of the fragments is uncorrelated. Contamination of metal 
surfaces with oxygen causes an increase in the backscattered flux of 
excited particles related to changes in the Auger de-excitation rate. 
A study of charge state distributions and angular distribution of the 
backscattered flux has disclosed irregularities related to methods of 
surface preparation. Measured backscattering coefficients have been 
compared with theoretical calculations of McCracken and Freeman. 
A limited study was made of the Mossbauer spectra of Fe after H* 
bombardment. S_* stantial (1 percent) changes to the hyperfine field 
occur and anneal out after a period of some days at room tempera- 
ture. It is suggested that the changes to hyperfine field are related to 
vacancy formation. A list of publications is included. 


31308 (UCID— 17346) Relativistic particle beam in a semi-infi- 
nite, symmetric channel extending from a perfectly 
conducting plane. Neil, V.K.; Cooper, R.K. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Dec 1976. Contract W- 
7405-ENG-48;DON-NAONR-11-76. 13p. Dep. NTIS $3.50. 

The electromagnetic field configuration generated if there is 
no wall surrounding the channel is investigated. An azimuthally 
symmetric channel of given uniform, finite, conductivity and radius 
is treated. It is shown that if Q is the total charge in the pulse, then 
the total charge that passes through any plane z < 0 is exactly equal 
to Q and that as the pulse moves through the channel and the 
distance from the ground plane to the pulse approaches infinity, the 
electromagnetic field configuration approaches that which results 
from the steady state with the same pulse moving in a channel of 
infinite length in the absence of a ground state. (. 


31309 New method for measurement of proton beam energies. 
Rolfs, C.; Rodney, W.S.; Winkler, H. (Institut fuer Kernphysik, 
Muenster, Ger.). pp 60-65 of In Atomic masses and fundamental 
oan Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A method for determining the proton beam energy in a 
relatively short running period at any given value to a precision of 
about 0.4 keV is described. The method employs a Ge(Li) detector 
and observation of direct capture gamma rays from the '*O(p,y)!7F 
reaction. (SDF) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 30366, 30367, 30368, 30369, 31318 


31310 (COO—2887-1) Theoretical studies of highly ionized spe- 
cies. report, March 1, 1976—February 28, 1977. Dalgarno, 


A.; Victor, G.A. (Harvard Coll. Observatory, Cambridge, Mass. 
ae Nov 1976. Contract EY-76-S-02-2887. 10p. Dep. NTIS 


ERA VOL. 2, NO. 12 


A relativistic generalization of the random phase approxima- 
tion was develo, that permits the nonperturbative incorporation 
of relativistic effects and extends the theory to allowed and forbid- 
den transitions of all multipolarities. Calculations for E1 (21,3P;-'So), 
M1 (2°S:-11So) and M2 (2*P2-1'So) transitions in the helium isoelec- 
tronic sequence for Z up to 100 were carried out, as well as 
transitions between excited states for all n = 2 levels. The method 
has also been applied to the beryllium isoelectronic sequence. Model 
potential methods were used to calculate M2 transitions from the *P2 
metastable levels of lighter members of the beryllium and magne- 
sium-like ions. Also studied are: resonating states in the lithium 
isoelectronic sequence, two-photon = in sodium, and radia- 
tive charge transfers of C**, C** and N**to D. 


31311 Re-evaluation of the Rydberg constant. Masui, T. (Univ. 
of Shizuoka, Hamamatsu, Japan); Asami, S.; Sasaki, A. pp 559-564 of 
In Atomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Re-evaluation of the Rydberg constant yields a value of R = 
(109677.586 +- 0.0085) (SDF) 


31312 Rydberg constant measurement using cw dye laser and H* 
atomic beam. Barger, R.L.; English, T.C.; West, J.B. (National 
Bureau of Standards, Boulder, CO). pp 565-570 of In Atomic masses 
and fundamental constants. Vol. 5. Sanders, J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

An experiment in progress for improving the measured value 
of the Rydberg to an accuracy of between 10-° and 10~"° is de- 
scribed. The technique consists of production of saturated a Balmer 
absorption in an atomic beam of 25 hydrogen atoms with an ex- 
tremely stable cw dye laser and simultaneous RF excitation to 
produce a double resonance linewidth of about 1 MHz. The present 
status of the experiment is outlined. (SDF) 


31313 Fast beam measurement of hydrogen fine structure. Lun- 
deen, S.R. (Harvard Univ., Cambridge, MA). pp 571-577 of In 
Aiomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The fine structure of the n = 2 state of atomic hydrogen is 
discussed in terms of fast beam measurements. In particular, the 
separated oscillatory field technique is examined. (SDF) 


31314 Contributions to WKB theory. Siebert, E.T. Brooklyn; 
Polytechnic Inst. of Brooklyn (1976). 220p. University Microfilms 
Order No. 76-23,447. 

Thesis (Ph. D.). 

Usually the WKB approach is thought of as an approximate 
asymptotic method that is used primarily because of its practical 
computational advantages. However, if a computational method 
cannot yield exact results, its usefulness is limited and the results 
questionable. It was therefore sought to develop a WKB method 
that is both mathematically precise and practically useful. It is shown 
that when properly formulated the WKB method is mathematically 
precise and yields exact results. The properties of the solutions were 
investigated and shown by theory and example to yield wave 
functions and eigenvalues. As a computational aid, it has been shown 
that the WKB technique can be used to compute expectation values 
and moments by contour integration without ever finding the wave 
function. This has been applied to the hydrogen atom. In short, what 
was tried to accomplish is to put the WKB method on a firm 
theoretical basis so that it can be relied upon. One also sought to 
enhance the already powerful computational advantages of the tech- 
nique and to expand its domain of applicability. The WKB method is 
a powerful computational tool that can now be more widely used 
of the results. 


31315 Allowed and forbidden transitions of helium-like ions. 
Johnson, W.R.; Lin, C.D.; Dalgarno, A. (Harvard Coll. Observa- 
tory, Cambridge, MA). J. Phys., B (London); 9: No. 11, L303- 
L306(1976). 

A relativistic generalization of the random phase approxima- 
tion is used to study the response of helium-like ions to el - 
netic perturbations. The spectrum of the response function in this 
relativistic theory contains allowed and forbidden transitions. The 
computed El(2' *P;—1'So), M1(2*S:—1'So) and M2(2*P2—1'So) 
transition rates agree well with those obtained by refined calcula- 
tions and with experiment. Accurate values are also obtained for the 
excitation energies of ions with large nuclear charges, where relativ- 
istic effects are of major importance. 


(Gedded 
Commun.; 16: No. 


REFER ALSO TO CITATION(S) 31361 


31317 (IS-—4033) 


flight computer 
1977. Contract W-7405-ENG-82. Bip. 


A variety of gas phase reactions 
i crossed molecular beams machine with a universal 


were 
(4) Sn + Ch—SnCl + Cl, (5) Sn + CHsI—Snl 
CsH7I—SnI_ + CsHiI, and (7) Sn + CCh 
relative collision below 15kJmole~’, the BaO 
reaction (1) is seen to be 


presented. Reaction (2), at collision energi 
and reaction (3), at a collision energy o 13 


corresponding i 
—~ distributions was built using a 
31318 Molecular sciences. 1975. 
In Materials Division annual report, 


organic solids. A list of publications is included. (JFP) 
31319  (LBL—5746) Reactive scattering of halogen 


molecules. 
Valentini, J.J. (California Univ., Berkeley (USA). Lawrence Berke- 
— Nov 1976. Contract W-7405-ENG-48. 177p. Dep. NTIS 


Thesis. 
A study of the endoergic, bimolecular reactions of F2 with kh, 
ICI, and HI in a crossed molecular beam experiment is described. 
CIIF, and HIF were directly observed as the 
products these reactions. At high collision energies a second 
reactive channel producing IF om! im t. Product angular 
and velocity distributions a Se does not result = a 
four-center exchange reaction. Saas Sento energies for the 
formation of IIF, CIF, sad HIF yield lower bounds to tie stobilities 


most effective in bringing about reaction to 

radical. Also described is a crossed molecular beam stud 

+ Bre yields BrCl + Br reaction at collision energies 

17.7 kcal/mole. The results indicate that this reaction has the charac- 
teristics of an exoergic 


very efficiently channeled into product internal ener, 
collision energy the reaction 
stripping limit. Finally, a series of computer programs which can 

used to carry out the requisite data analysis for crossed molecular 
beam reactive scattering experiments are described. These programs 
recover the reactive — center-of-mass flux distribution from 
the measured angular and velocity distributions of the products. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 31318 


i sol 

atomic and field dynamical by | 
calculation. The case where both atoms are pootevdl bet cond. 
ered in the context of two possible detection processes. The 
source atom is in an arbitrary state of excitation. The detector atom 
is either in the ground state or is excited to the upper state and its 
transition rate up or down, respectively, as a result of its interaction 
with the source atom in vacuum, is evaluated. This rate, when 
measured, constitutes the signal and its dependence on the source 

describes the emission characteristics of the source. In this 

-level system, the results for the transition rate are also com 
with previous which made use of the 
approach. 


” 


FLUID PHYSICS 


(Nati Service, 
Nov 1976. ap NTIS, PC NO1/MF NO1. 
NTIS/PS—75/819. 


The 
magnetohydrodynamics, fluerics, rheology, acoustics, and oceano- 
logy. Some of the subjects include cavitation, jets, 


injection, li 

equim pales ter programs, measurement 
are included. Excluded are 
shear, as well as drag reduc- 

(This updated ae See contains 169 abstracts, 17 of which are 

new entries to the previous edition.) (GRA) 


31322 ao Sat yd Shear flow. Part III. General stud- 
ies (a bibliography with abstracts). Report for 1965—Oct 1976. 
Adams, G.H. (National Technical Information Service, Springfield, 
Va. (USA)). Nov 1976. 177p. NTIS, PC NO1/MF N01. 

Supersedes NTIS, 75/822. 

General aspects of fluid shear in laminar and turbulent flow 
are discussed. Companion yo ye contain materials on shear 
flows in specific gases and liquids. hee ay discussions cover 
boundary layer dynamica, layers, stra flow, stresses, ducts, 


anemometry, numerical analysis, and 
stability. are given are wall flow, wake, heat transfer, pressure 
gradients, topics. Wind shear has been excluded. (This 
172 abstracts, 22 of which are new 
entries to the previous edition.) (GRA) 


GENERAL FLUID DYNAMICS 


31323 (UCID—17366) Fundamentals of the KRAKEN code. 
DeBar, R.B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Mar 1974. Contract W-7405-ENG-48. 18p. Dep. NTIS 


KRAKEN is an Eulerian h capable of 


JUNE 30, 1977 PHYSICS RESEARCH 3219 
31316 Hyperfine 
pumping. Hughes, W.M.; Maj 
Center, Greenbelt, MD). Opt. 
1976). 
t, gro yperfine states of "Rb using an optical pumpi 
which to of of 31320  Quantum-electrodynamical study of source field detection 
and ions. Inversion Occers & herent transfer of and interference effects in spontaneous emission. Khoo, I.C. Roches- 
~ ter, NY; Univ. of Rochester (1976) University Microfilms 
momentum to the *’Rb spin system from circularly polarized light Order No. 76-24,009 . 99p. University Micro 
direction to a magnetic field. Coherence 0. 10-24, D. 
Is lished by at certain frequencies, the light intensi- (Ph. D.). 
ty or magnetic field strength. , The quantum electrodynamics of two atoms in free space 
ments to electromagnetic is studied usin, leisen 
COLLISION PHENOMENA operator approach. The — is formulated yt a way that 
FO one of the atoms, which two-levels, plays the role of a detector; 
the other atom, whose levels are arbitrary but do not involve 
Eee Crossed-molecular beam apparatus time-of- 
Ames Lab., Iowa (USA)). Jan 
. NTIS $5.00. 
st 
quadrupole mass filter based detection system incorporating a time- 
of-flight (TOF) spectrometer for velocity analysis. Center-of-mass 
(CM) reactive product recoil angle and relative recoil energy distri- 
BaO + O, 
(6) Sn + n- 
At 
product of 
rod: 
20 percent of the total available energy in product il energy. 
These results are consistent with near 100 percent efficienc y for 
production of electronically excited BaO. Evidence of a significant PS 
effect of N2O vibrational energy on the total reactive cross section is 
as high as 31kJmole™', 
kJmole~', both seem to 31321 (NTIS/PS—76/0935) Shear flow. Part I. Liquids (a bib- 
= ° product recoil energy liography with abstracts). Report for 1964—Oct 1976. Adams, G.H. 
distributions are reasonably well fit by the transition state theory of Po Springfield, Va. (USA)). 
ee Shear flow and stresses are studied for a number of liquid 
low product recoil energy; the SnI product of reactions (5) and (6) forms such as water, lubricants, polymers, liquified gases, and liquid 
were sharply backwards scattered with relatively high recoil ener- 
gies; the SnCl product of reaction (7) was sideways scattered. Thus 
the reactions of tin atoms studied here are v similar to the 
The research in molecular sciences summarized includes pho- 
tochemistry, radiation chemistry, geophysics, electromechanics, 
heavy-element oxidizers , heavy element chemistry collisions, atoms, 
and oscillation. References are made to separation and reattachment. 
Wind tunnel modeling and flat plate characteristics are described. 
of thes molecules, with respec O the sep led atoms, Of OY, Si, 
and 96 kcal/mole, respectively. Analysis of product center-of-mass 
angular distributions indicates that a slightly nonlinear approach is 
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dimensional (axiall = region. In many respects it is remi- 
niscent of 4. IC methods, although it is 

detail. Bo and advection ( rt) p 
t-forward ap- 


PROPERTIES AND STRUCTURE OF FLUIDS 


31324 (IPPCZ—206, pp 13-14) Study of the deexcitation pro- 
cesses of metastable atoms in a positive column of glow discharge. 
Martisovits, V.; Kosinar, ng Veis, S. (Komenskeho Univerzita, Brati- 
slava (Czechoslovakia). Prirodovedecka Fakulta). Jun 1975. 


oe physics and technology; Zvikov, 
Czechoslovaki (08 Apr 

In VIII Czechoslovak seminar on plasma physics and technol- 
ogy. 


De-excitation processes of metastable atoms by neutrals and 
electrons were favecigned theoretically and experimentally. The 
——— were carried out in a positive column of argon glow 

Tae diffusion of metastable atoms to the discharge tube walls, 
pao atoms were assumed in the theoretical 

ariations of the concentration and the flux density of metas- 
table atoms to the discharge tube wall were obtained. 


31325 (IPPCZ—206, ay, 2050 Dissociative recombination pro- 
cesses in a torch runecek, V. (Universita J.E. Purkyne, 
Brno (Czechoslovakia)). Jun 1975. 

From 8. Ape i915) physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1 

ogy. 

Elementary processes in a -frequency torch discharge 
Among them, the dissociative recombination of molecular nitrogen 
ions was shown to play the decisive role. The molecular ions were 
created by Lid of the electrode layer, The theoretically evalusted 
electric field of the electrode layer. The theoretically eval 
power transferred into a plasma by the dissociative recombination 
_——s roughly with experimental results. The rotational and vibra- 

of various molecules in torch discharges were 
to be in age with the of corre- 
y, surprising absence of atomic lines in 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 31321, 31322 


SUPERFLUIDITY 


31326 Strong-coupling effects in superfluid *He. Kuroda, Y.; 
569-586(Dec 1976). 


(ABM) states, the initial slope 
density and nuclear spin tibility in BW and 

T/T/sub c/ at T/sub c/, the initial of the T/sub AB/ line vs. 

at the polycritical point, and effect of a small magnetic 

on the T/sub AB/ line. The calculated values of all the above 


31327 Measurements of the acoustic shear impedance of 
fluid *He. Roach, P.R. (Argonne National Lab., IL); Ketterson, TB. 
J. Low Temp. Phys.; 25: No. 5/6, 637-644(Dec 1976). 

Measurements of the complex acoustic shear 


of 
%He-B at 19 bar and 36 and 60 MHz, and of *He-A at 23 bar and 12, 


36, and 60 MHz, have been made by observing the time constant and 
the frequency shift of the decay of a transiently excited AC-cut 


potentials and elementary excitations in He II 
Aldrich, C.H. III; Pines, D. (Univ. of Illinois, 

J. Low Temp. Phys.; 25: No. 5/6, 677-690(Dec 1976). 
The density fluctuation excitation spectrum of He II is caleu- 
lated using a generalized polarization potential approach and shown 
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to yield a phonon-roton spectrum for wave vectors less than 2.1 A™* 
* excellent quantitative agreement with that observed in neutron 

experiments for pressures ranging from SVP to approxi- 
pr 25 bar. The model provides a simple physical explanation for 
the increase in maxon energy and decrease in roton energy with 
increasing pressure, and a eck account of the pressure vari- 
ation of the single-phonon energy and, probability amplitude in the 
vicinity of the roton minimum (1.8 less than or equal to q less than or 
equal to 2.1 A~*). 


31329 Phonon dispersion in He and low 


II at long wavelengths 
temperatures. Aldrich, C.H. III, Pethick, C.J.; Pines, D. (Univ. of 
mo. Urbana). J. Low Temp. Phys.; 25: No. 5/6, 691-697(Dec 


Phonon 

low using a polarization 
tential approach and shown to —— compen in good agreement with 
both superthermal and neutron 
periments at pressures u yt 
of the form w/sub q/ = + 
uggested by Feenberg and by Kemoklidze and 
wave vectors q less than or approximately equal A~* For larger 
values of q, one can force 2 polynomial fit, containing only odd 

it the number of terms which must be kept is so large as to render 
such an approach unwieldy. 


peratures 
(PCP). Forms for the 
= c/ - c/ and for the magnetization 
difference M/: - M/sub B/ = BH(T/sub c/ - T)/T/sub c/ fit 


taken to be that at which Co = 0, is found to be 21.22 +- 0.02 bar. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


31331 (COO—2114-23) Elementary particles and high energy 
report, May 1976 to December 1976. Nauen- 
a U.; Bartlett, D.F. (Colorado Univ., Boulder (USA). 
ysics and Jan 1977. Contract EY-76-C-02-2114. 
De NTIS $3.50 


poh 4, of this experiment should oN cogent evidence on the 
existence of heavy leptons. A searc 
les in cosmic rays was initiated at Fermilab. 

chamber to permit the entry of such monopoles into Lexan detec- 
tors. The theoretical effort continues in the field of strong coupling 
theories and quark confinement. 


31332 (COO—3069-473) Review of experimental data 
nucleus collisions at high energies. Busza, W. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Physics; Massachusetts Inst. of 
Tech., yey (USA). Lab. for Nuclear & Science). 1975. Contract 
EY-76-C-02-3069.A002. 24p. (OSP—77907; CONF-760672—2). Dep. 
NTIS $3.50. 

From 7. international 
pr German, Federal 


A brief summary is given of all experimental knowledge on 


on 1m icle reactions; 
nor y) (21 Jun 


31333 Review of the measurement of y/sub p//y/sub N/. 
i i ). 485-491 


J.H. (ed.). New York; Plenum Press (1976). 
From 5. in’ conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF- 
Measurements o proton magnetic moment are discussed. 
ee 1951 to 1970 and for the post-1969 
urements. 


discussed; it is san that a more efficient version will soon be 

completed. (RWR) 

a 

mn, 

D.N.; Krusius, M.; Wheatley, J.C. (Univ. of California, San Diego, 

La Jolla). J. Low Temp. Phys.; 25: No. 5/6, 699-715(Dec 1976). 

Measurements of both A yields B and B yields A transitions 

have been made as a function of magnetic field up to approximately 

neutral particles produced by pion interactions in a heavy target was 

| completed. The preliminary results of this experiment confirm the 
function, the soennseueens corrections delta F/sub SC/ to the free 
energy of superfluid *He are calculated. Delta F/sub SC/ is ex- 
pressed in terms of the Fermi liquid ange amplitudes Ao, A:, Bo, 
and B; and the invariant combinations of the order fae. 

— 
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ELECTROMAGNETIC INTERACTIONS 


31334 Progress report on the g-2 resonance experiments. Deh- 
melt, H.G. (Univ. of W: Seattle). pp 499-505 of In Atomic 
masses and fundamental constants. Vol. 5. J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

summary of recent progress on 
in slow free is given. (SDF) - 


STRONG BARYON-INDUCED INTERACTIONS 


31335 (ORO—3509-13) Elementary particle physics 
ida State University. Progress report. rida State Univ., Tallahas- 
of Physics). Nev 1976. Contract £(40-1)-3509. 21p. 


1975, 
bubble chamber experiments: one 
the other from FNAL at 250 GeV/c. In addition, the preparation 

a BNL Multiparticle Spectrometer experiment to search for XI*-has 
started and is going on at full steam. The theoretical research has 
concentrated both in gravitation and strong interaction 

ogy. Some of the theoretical work has been in collaboration with the 
the U.S.S.R. as exchange scientists and another member is currently 
at Cambridge University, England, planning for a possible future 
bubble chamber experiment. 


31336 Search for 
interactions around 


+t covers the thirteen-month period from October 1, 
31, 1976. The tal involved two 


4.0 GeV/c and a study of the reactions anti 

yields anti AA and anti A>°. Gauthier, P.S. Syracuse, NY; Syracuse 
Univ. o> an) University Microfilms Order No. 76-18,513. 


resonances from anti 


the type anti pp yields V° + neutrals, where Vo = anti AvA and 
K®°, were used to search for resonances in the mass range 3000 to 
3100 MeV/c? No significant effect was observed, and one calculates 
limits to the product of resonance cross section and width. 
¢ limits are discussed in view of the limits imposed by unitarity 


(COO—1545-186) Study of neutral mesons decaying 
a* Sy and 4y. Edwards, K.W 


charged multiplicity and an 
. The vy mass spectrom shows 
evidence is found for production of the eta® or other particles in the 
from ‘y-y pairs reconstructed as 7°’s and from the inclusive y 
distributions. Com to m*/m~ spectra shows the 7° distribu- 
tion to be ini i but more like the 7~ =, 
This holds im’ detail the different kinematic regions of 


3221 


and multiplicity values show the nature of 7 
similarities and in their differences. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 31353 


31339 (ORO—5096-1) High energy physics progress report, 
April 1, 1976—March 31, 1977. Phillips, G G.C.; Roberts, J.B. Jr. (Rice 
Univ., Houston, Tex. (USA). Bonner "Nuclear Labs.). 1976. 
EY-76-S-05-5096. 21p. Dep. NTIS $3. 

studying the interactions among the elementary partic 
energies. Experiments E-407, E-395, E-418, and E-415 
— of experiments, along with the publication 


31340 Many-particle dispersion relations. Stapp, H.P. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). rr 275-294 of _ 
Structural analysis of collision amplitudes. Balian, R. 

(eds.) (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Yvette (France). Service de aiead Theorique). Amsterdam; 


of collision amplitudes; Les 


From Structural analysis 

This lecture describes work done on the analytic foundations 
of Regge theory. The main conclusion is that in the 
domain the analytic structure greatly simplifies: one probably obtains 
a simple cut-plane analytic structure with no cuts except normal- 
threshold cuts. Moreover, in the Bergman-Weil representation of the 


terms in the Bergman-Weil representation can ~ grouped together 


ts, each of which co; to a hexagraph, and 
singularities indicated by the flow graphs that 


Status of anomalous magnetic moment calculations for 

electron and muon. Barbieri, R. (CERN, Geneva); Remiddi, E. 
519-525 of In Atomic masses and fundamental constants. Vol. 5. 
Sanders, J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and fundi- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The present theoretical knowledge of electron and muon 
anomalous magnetic moments is reviewed, discussing in particular 


lynamical corrections. 


31342 Okubo-Zweig-lizuka rule near new thresholds. Toernqvist, 
N.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Phys. Lett., B; 64: No. 3, 348-352(27 Sep 1976). 
Because of unitarity the breaking of the Okubo-Zweig-lizuka 
OZI) rule is expected to be abruptly increased at the new threshold 
ti K, Danti D). Cancellations make the rule much better at high 
es Many experimental puzzles can 
then be understood. 


31343 Phase transition from gh to quark matter. 
G. (California Univ., Livermore (USA). Lawrence Livermo 

M. Nature (London); 264: No. 5583, 235-236(18 Nos 
1976). 


The authors show that the transition takes place at baryon 
energy densities which are 10-60 times the baryon energy density in 
corab aid. Both the quark number density and energy density at 
the transition are higher than the corresponding baryonic densities 
indicating that this is a first-order transition. Since the baryon matter 
caiculations were based on nucleon-nucleon potentials derived from 
low energy nuclear physics their validity at the transition density is 
>. Nevertheless, the calculations should be reliable in 
indication that the transition takes place at densities consider- 
ably in excess of those in normal nuclei. Furthermore, since the 
on-quark phase transition occurs at an energy density which is 

than the maximum density calculated for neutron stars, specu- 
the of matter inside pulsars would allow 


— 
ing the Multi Particle asymtotic amplitude the generalized Steinmann relations can be 
imposed, since all of the bad boundaries are inaccessible, and hence 
can be defined to be the corresponding Msup(G). Also, the different 
which has onl 
correspond to this hexagraph. 
considerations. reactions anti pp an! an 
pp yields anti AZ° are investigated. Production characteristics and 
yperon polarization is discussed and compared to previous experi- 
mental studies and to the predictions of a Regge Pole model with 
absorptive cuts. 
STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 31335 
into 
P. 
niv., umbus . Con -76- 
C-02-1545. vp. Dep. NTIS $3.50. 
It is proposed to use the Charged and Neutral Spectrometer 
in Beam 8 to study the reactions a p yields 7* ~ 3yn and mp 
yields 1* 3” 4yn at 8.5 GeV/c. Improvements to the spectrometer 
will allow a data collection rate 4 to 5 times better than achieved for 
these reactions in E-397. Of particular interest are the radiative 
decays eta’ yields wy, w yields etay, rho yields etay; the decay f 
yields 7°7r®, in which Aim may occur; the decay Az yields 
wr* a, in connection with an isoscalar under the Ao; study/search 
for B° and delta® rare final states such as eta eta, etaw, eta’a® and 
eta’eta. 
31338 ar° production in 7* p interactions at 10.5 GeV/c. Elliott, 
J.R. Durham, NC; Duke Univ. (1976). 155p. University Microfilms 
Order No. 76-27,969. 
Thesis (Ph. D.). 
Gamma ray and 7° production in 7* p interactions at 10.5 
GeV/c are studied using the SLAC 82-inch bubble chamber filled 
with a hydrogen-neon mixture. An nee eee of 0.2 for 
conversion of ‘y's to electron pairs allows detailed multiplicity analy- 
larger masse: 0 Lnes¢ nag Caiculiaica us 
baryon equations of state are unfounded. A consistent application of 
the phenomenological MIT model for quark confinement to second 
conclusion that stable quark stars at zero 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 31348 


31344 (AD-A—027702) On the nonlinear classical theory of 
relativistic 


by I. Johnston, S.; 
M Univ., N.J. (USA). Plasma Physics Lab.). 
May 1976. Contracts F44620-75-C-0037;W-7405-Eng-48. 42p. (PPL- 
AP—87). NTIS (US Sales Only). 


o> charge, treated relativistically, and two coherent electromag- 
a The simplicity of induced is exploited to — 

aspects 0} nonlinear theory o uced Compton scattering. 
I, 


(auth) 


The Fermi V-A theory of weak interactions (with 
extension to include neutral currents), satisfactorily describes all 
relevant experimental measurements to date. On the other hand, the 
Fermi interaction, treated as usual in lowest order, predicts a scatter- 
pe oy gmp which continually increases with energy, a result 
w is in conflict with the condition of unitarity of 


31346 Deep inelastic scattering of charged leptons. Schwinger, 
(Univ. of California, Pree Nett deed, Sct 73: 
No. 11, “3816 1976). 


rather than explicit dynamical is expound- 


are made for the asymmetry in scattering of polarized on 
polarized protons. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 31296 
31347 (BNL-tr—638) bound electron. 


Neutrino scattering by a 
A.; by S. J. Amor- 


mass i ignored. A is 

electron. (JFP) 

Tip. University Microfilms Order No. 76- 


boas of Michigan (197 
Thesis (Ph. D 


4n 


The kaon multiplicity in e* neutrino events events suggests 
of new icles. K and e 
transverse momentum and Ke invariant mass distri utions are calcu- 


of the data The mode Yyieldeant 
descriptions of the data. The mode Yyieldsanti Key disagrees with 
the msub(Ke) distribution. 


STRONG INTERACTIONS, GENERAL 


31350 f.- 4 of the multiparticle generating function in hadronic 
scattering models. Hendrick, RE. New York; Rockefeller Univ. 
(1975). 72p. University Microfilms Order No. 76-23,272. 

Thesis (Ph. D.). 


Feynman and Wilson have conjectured that the physical 
ipti ia mechanics The 


tion the relevant physical quantities 
Stimulated by some mathematical 


nonshrinking nearest 
existence of the thermodynamic limit in statistical mechanics are 
employed to study the behavior ofthe nearest zero of multiparticl 
functions in various classes of hadronic scattering models. 
irst, the nearest zero of the multiparticle generating function in 
given simple conditions on the correspondence 
the model and the true production cross sections. Next, 
studying simple multiperipheral production models, mathematical 
tools are devi to determine the behavior of the nearest zero in 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 31348 


31351 Progress in antiproton physics. Miet- 
tinen, H.I. (Stanford ccelerator Center, Calif. (USA)). Sep 
1976. Contract BY-76.$.03-0506. 19p. (CONF-760725—4). Dep. 


‘ 
actions; Stockholm, 1970), 
collisions are re- 


31352 (ORO—3992-293) New space—time model for hadron— 
nucleus collisions at high energies. Bialkowski, G.; Chiu, C.B.; Tow, 
D.M. (Texas Univ., Austin (USA). Center for Particle Theory Dec 
1976. Contract E(40-1)-3992; NSF-GF-42060. 14p. Dep. NTIS $3.50. 

A new space-time model for hadron-nucleus collisions is 


explain dn/sub A//sup te eta, dn/sub A//sup pi//d eta, R/sub 
pA/ and sigma/sub in/sup pi A/. 


FIELD THEORY 


31353 (SLAC-PUB—1800) 
tum field 


and Yankielowies, 
S. (Stanford Linear 


Aug 1976. 


Accelerator Cen‘ 
Contract EY-76-S-03-0326. 78p. Dep. NTIS $ 
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compared with the data. The direct decay Y(canti lambda)yieldsanti 
Attention 1s focused On the resonant interacuon Detween 2 ae 
name! ¥, tne if SCaLLCring OF DP ial UISCS O U ir 
31345 Transformation of high energy electrons to muons in the the d 
of Virginia (1976). 109p. University Microfilms Order No. . particle generating function, analogous to the grand partition func- 
sone tion in statistical mechanics, and deriving from the generating func- 
pss analogy, Khor 
of the ogy, Khuri 
has recently shown that theories or models satisfying the axioms of 
field theory and having a nonshrinking nearest zero of the multiparti- 
cle generating function will have an improved Froissart bound on 
the total hadronic cross section. The improvement resulting from 
conservation Of probability) for a Contact in hon. An examina- 
tion is given of the predictions of the Fermi theory for inverse muon 
decay in the Coulomb field of a nucleus, computed in the lowest 
order of weak and electromagnetic interactions. It is hoped that a 
knowledge of the detailed cross sections for this process will encour- 
age experimentalists to measure the corresponding reaction, and 
thereby test the validity of the Fermi theory for a purely leptonic 
process at energies higher than have been studied previously. 
Zapryagaev, S. 
etty from USS viewed. The duality structure of processes where baryon number or 
The total cross section for the scattering of a neutrino beam strangeness may be annihilated receives particular attention. At- 
by an electron in the 1s atomic state is considered. Since the nuclear tempts to obtain experimental information on the impact parameter 
space structure of multiparticle processes are discussed. Suggestions 
for future research are made. 
A ible modification of the V-A weak interaction at hi 
es a are 
° Jongitudinal po on of the muon in the new nucleon 
inelastic scattering in the scaling region and lets the ratio sigma(anti 
v)/sigma(v) increase as the neutrino energy gets larger. A different 
of 
wi 
1p, 
d ung irom re in a 
dense matter such as a star is calculated in the framework of 
Weinberg’s unified theory of weak and electromagnetic interactions 
by using the method of neutrino energy expansion. 
e approach to quantum 
31349 Multiple kaon semileptonic decays of the new particles. field theories. Phenomena are discussed for which the usual weak 
5 V.; Gottschalk, T. (Wisconsin Univ., Madison (USA). Dept. coupling perturbative approach in terms of Feynman > is of 
of Physics); Phillips, R.J.N. (Science Research Council, Chilton no assistance. Properties associated with large distance ior, i.e., 
(UK). Rutherford Lab.). Phys. Lett, B; 64: No. 3, 333-335(27 Sep phase transitions, low lying spectra, coherent excitations which are 
1976). presumably built out of the long wave structure of the theory are 
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coupling field theories and the question of quarks 

references. (JFP) 

1354 Two-dimensional field theory models. W: 


dena, CA; California Inst. of Tech. (1976). 177p. 
films Order No. 


R.T.H. Pasa- 
Micro- 


suggesting a complete bootstrap of “elementary” particles. 

31356 Renormalization group and scaling 
Order No. 76-22,591. 


ture series on Regge theory is based. 
31358 Scattering by long-range and screened potentials. Semon, 
. Boulder, CO; Univ. of Colorado (1976). 173p. University 
Microfilms Order No. 76-23,680. 
The s een <9 f particles by screened long- and short-range 
- 
potential is discussed in the context of tivistic quantum 
theory. Taylor’s work, which established the relation between the 


REFER ALSO TO CITATION(S) 30686, 31434, 31435 


31359 (ANL/NDM—23) Remarks concerning the accurate mea- 
surement of differential cross sections for threshold reactions used in 
fast-neutron dosimetry for fission reactors. Smith, D.L. (Argonne 
National oF Dec 1976. Contract W-31-109-ENG-38. 


isi Lani its to the accuracy which can be expected 


dations for improving the accuracy of 
31360 (INIS-mf—3312) Annual report of the 
Atomic Energy 1975—76. (Department of Atomic Energy, Bombay 
(india)). 1976. 119p. NTIS (US Sales Only). 

The activities of the various constituent units of the Depart- 


such as the Bhabha Atomic Research 


ment of Atomic Ener; 
the 


31361 (ORO—1067-15) Triangle Universities Nuclear Laborato- 
annual report: TUNL, XV. 1 January 1976—31 December 1976. 
Univ., Durham, N.C. (USA); North Carolina Univ. 


lopment ond computer- 

dev ts, La phenomenology. Al- 

some data are , many oO} -page summar- 

ies are simply abstracts of publi ye pt 
talks, personnel, etc., are included. (R 

31362 Present status of atomic masses. Wapstra, A.H. (Instituut 

voor Kernphysisch Onderzoek, Amsterdam). pp 655-662 of In 


PHYSICS 3223 
The aim of these lectures is to show how discontinuity 
formulas for muliparticle scattering amplitudes are derived from 
unitarity and analyticity. The assumed analyticity property is the 
normal analytic structure, which was shown in the previous lecture 
series to be equivalent to the space-time macrocausality condition. 
niv The discontinuity formulas to be derived are the basis of the multi- 
Quantum electrodynamics with a massless fermion in one- 
space, One-time dimension exhibits behavior which can be interpret- 
ed as being —— S and confinement. One studies 
ing Thirring model one constructs solutions of scale- 
invariant generalizations with of It is 
in terms of a theory of fermions or of bosons. ysical : pepe, 
states can also be described, in general, as many-fermion As many- screened and pure Coulomb scattering probabilities, is extended to 
boson states. One also generalizes Lowenstein and Swieca’s operator other long-range potentials and to potentials made up of a Coulomb 
solution of quantum electrodynamics in two-dimensions to a model potential plus a 7 symmetric short-range = The connec- 
with more than one massless, charged fermion. Once again, one tion between the screened and unscreened Coulomb cross sections is 
discovers that the physics can be represented by a fermion field then considered. It is shown, in Born approximation, that the cross 
theory or by a boson theory. The fact that the same physics can be section for a sharply cutoff Coulomb potential does not tend to the 
represented by interacting fermions or interacting can be Rutherford cross section as the screening radius rho sae infinity. 
understood by considering the polarization fields associated with the On the other hand, for certain “smooth screening functions, it is 
fermion charge and axial This physical picture shown, again in Born approximation, that the screened Coulomb 
trivial scattering. Although these models cannot be solved, one can _—itifinity. ‘Finally, in the case of short-range potentials, it is shown 
use formal operator structures to test, in a semiclassical approxima- ae just in Born approximation, that the screened scattering 
tion, for the possible existence of charged fermion states in the Probability and. cross section botl tend to the corresponding un- 
. - tities as rho yields infinity, whether screening 
spectrum. In two dimensions, confinement may be a phenomena econo, eee 
sted with the classical behavior of a ti : function is smooth or not. 
breaking in gauge theories. Lemmon, J.J. Boulder, CO; Univ. o 
Colorado (1976). 151p. University Microfilms Order No. 76-23,646. NUCLEAR PHYSICS 
Thesis (Ph. 
Higgs mechanism could have their genesis in more fundamental 
the dynamical contents of fundamental theories which are symmetric 
(like that of the compos- 
ite idstone bosons) accompanies the spontaneous dynamical 
breakdown of a vee. Renormalization group a ay me remarks are submitted concerning the measurement of 
are used to show there exists a class of asymptotically differential cross sections for threshold reactions which are used in 
theories for which this is the case, in the sense that all symmetry- fast-neutron ogee | for fission reactors. The objective is to famil- 
breaking bare mass terms and renormalization constants for the iarize the reader with some of the problems associated with these 
scalars vanish in the limit of infinite cutoff. The results clearly measurements and, in the process, to explain why the existence of 
demonstrate the possibility of having an asymptotically free Yang- large ions is not 
Mills theory of strong interactions in which all gauge bosons (vector surp for these 
ge cutoff behavior of symmetric bare fermion masses and the available resources—are examined in a general way and recommen- 
was investigated, and it was shown that a large class of theories exist 
(both symmetric and symmetry-broken) for which all renormaliza- 
tion constants are finite and all bare masses are zero, in close analogy 
with the Baker—Johnson approach to finite QED. This result im- 
plies that Yang—DMills gauge theories can be self-consistent finite 
theories, even though one encounters divergences in the calculation 
of closed to any finite order or i a 
= power stations and a few others during the year 1975—76 are 
reported. The progress achieved in the field of atomic minerals, 
energy in nuclear medicine, nuclear power, development of radioisotopes, etc., 
Univ is ted in detail. The responsibilities and achievements of the 
undertakings under the Department of Atomic Energy, 
Thesis (Ph. D.). Indian Earth of India 
., Uranium ration of India -» are i . Other 
concluded that the general picture from our model of high ener health aspects, international relations, etc. are also mentioned. 
scattering is in qualitative ‘agreement with the real world. The 
quantitative disagreements could well be removed in an asymptoti- 
cally free gauge theory. 
Hill (USA); North State (USA)). -1976. 
Contract EY-76-C-05-1067. 11lp. Dep. 50. 
SCATTERING THEORY Brief reports of susesch are presented under the following 
categories: neutron and fission physics, neutron polarization studies, 
REFER ALSO TO CITATION(S) 31356 high-resolution studies, gamma ray spectroscopy, charged-particle 
reactions with polarized beams, radiative capture reactions, atomic 
31357 Discontinuity formulas for multiparticle amplitudes. 
4 H.P. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). PP 191-274 of In Structural analysis of collision amplitudes. 
Balian, R.; Iagolnitzer, D. (eds.) (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service de Physique Theori- 
que). Amsterdam; North-Holland (1976). 
From Structural analysis of collision amplitudes; Les 
Houches, France (2 Jun 1975). 
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Atomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Current developments in the collection and analysis of atomic 
mass data are discussed. (SDF) 


31363 Present status of the fundamental constants. Taylor, B.N. 
(National Bureau of Standards, Washington, DC); Cohen, E.R. PP 
663-673 of In Atomic masses and fundamental constants. Vol. 5. 
Sanders, J.H. (ed.). RR; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Some of the areas of major change since 1973 in studies of 
fundamental constants are identified and briefly discussed. (SDF) 


31364 Isobaric mass quartets. Benenson, W.; Kashy, E » Oichi- 

State Univ., East conte pp 154-161 of In "Atomic es and 
ciccestel constants. Vol. 5. Sanders, J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The current experimental status of isobaric mass quartets is 
described. After a review of the experimental situation, a discussion 
is made of deviations in terms of the expected wave function 
differences between quartet members. (SDF) 


31365 Liquid drop mass formula as a shell model average. Bauer, 
M. (Instituto de Fisica, Mexico City). PP, 286-292 of In Atomic 
masses and fundamental constants. Vol. 5. Sanders, J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

It is shown that the liquid drop mass formula emerges from a 
suitably averaged shell model formulation of the ground state energy 
of nuclei. A brief review of the construction of the mass formula is 

ented and the difference between theoretical and experimental 

energies of 1319 nuclei in the range 86 < A < 258 are 
shown as a function of N and A. (SDF) 


31366 Magic neutron-rich nuclei and a new semi-empirical shell- 
correction term. Hilf, E.R.; von Groote, H.; Takahashi, K. (Institut 
fuer Kernphysik, Darmstadt, at pp 293-299 of In Atomic masses 
and fundamental constants. Vol. 5. Sanders, J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A new shell correction term is constructed for the droplet 
semi-empirical mass formula. From Woods-Saxon potentials is ob- 
tained the structure of the (N,Z) dependence of the magic gaps of 
the spectrum. The shell correction term is then derived from the 
analytic Fermi gas level density by bunching it according to infor- 
mation obtained from the Woods-Saxon calculation. 


EXPERIMENTAL TECHNIQUES 
REFER ALSO TO CITATION(S) 31379 


31367 New electron and positron g-2 experiments at the Universi- 
ty of Michigan. Newman, D.; Sweetman, E.; Rich, A. (Univ. of 
Michigan, Ann Arbor). PP 506-512 of In Atomic masses and funda- 
mental constants. Vol. 5. Sanders, J.H. (ed.). New York; Plenum 
Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A new series of its to measure the 
positron anomalous magnetic moments is described. (SDF) 


31368 New measurement of (g-2) of the muon. CERN Muon 
Storage Ring Collaboration. 513-518 of In Atomic masses and 
fundamental constants. Vol. 5. Sanders, J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A preliminary measurement of a/sub p./ = (g/sub p1/ - 2)/2 is 
reported. (SDF) 
31369 New mass-spectrometric method for the measurement of 
y/sub p/’. Mamyrin, B.A.; Alekseyenko, S.A.; Aruyev, N.N. (Ioffe 
Physical-Technical Inst., " Leningrad). pp 526-530 of In Atomic 
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masses and fundamental constants. Vol. 5. Sanders, J.H. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

A — for measuring 
a two-stage mass spectrometric lyzer is 
ment to 1 poner (SDF) 


for y/sub 
mental constants. V. Sanders, J.H. ea New York; Plenum 
Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 


A trial experiment has been performed using the magnetically 
isolated calculable solenoid for determination of the proton gyro- 
magnetic ratio. The system was created to achieve (1) precise 
determination of the ic field by calculation from the solenoid 
current and (2) elimination of unpredictable magnetic fields at the 
sample position. (SDF) 


31371 Determination of the de Feo 
sub p/’. DC) Williams, E.R. (National Bureau of Standards, 
538-544 of In Atomic masses and fundamental 

J.H. (ed.). New York; Plenum Press 


From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
for a spherical sample 


dington, Eng). p pp 545-551 of In Atomic masses and fundamental 
constants. 5. Sanders, J.H. (ed.). New York; Plenum Press 


(1976). 
From 5. international conference on atomic masses and funda- 
mental constants; a France (2 Jun 1975). 


tal details are given of the measurement of 


Some experimen 
f the the field 
oy ln proton in water by sirong 


Petrun’kin, V.A. pp 599-607 of In Atomic masses and fundamen 
_— Sanders, J.H. (ed.). New York; Plenum Press 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
A is given oO} 


31374 Gamma-ray energies for calibration of Ge(Li) spectrom- 
eters. Helmer, R.G.; Greenwood, R.C.; Gehrke, R.J. — 
clear Co., Idaho Falls, ID). } pp 30-36 of In Atomic masses, and 

tal Sanders, J.H. (ed.). New York; 


d conference on atomic masses and funda- 

mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. i 
Existing measurements 0! wing 
detector systems are briefly reviewed. Comparisons of recent bent 
crystal measurements other methods are illustrated for **Ta 

and ‘Ir gamma energies. (SDF) 

a Measurements of nuclear masses far from stability. Kashy, 
Sanders, J.H. (ed.). New York; 


conference on atomic masses and funda- 
mental constants; Paris, 1975). 


See CONF-7 
Methods for masses of both 
tron-rich nuclei are . Since the reactions leading 
exotic nucle! have ver) small cross sections, «key problem is that of 


particle iden’ 


31376 Some and (a,n) reaction energies relevant to superal- 
Petty, R.J. (Atomic Energy Re- 


Plenum Press (1976). 
dent beam energy must be accurately determined and the magnetic 
field of the ow calibrated. These problems are briefly 
considered. (SDF) 


). pp. 126-132 of In Atomic 


Sanders, J.H. (ed.). New 
York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
The use of threshold (pn) and ( )geactons in determining 
use 0 a,n) reactions in 
beta decay a energies is discussed. Some problems invol 
in making and threshold measurements are briefly exam- 


JA bse Uns Eas Lang) pp 
r. tate Univ., 146 
In Atomic masses and fundamental constants. Vol. 5 y ter, SH 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; oo France (2 Jun 1975). 

py f the technique currently being used 

4 ly 

at the Michigan State University Cyclotron Laboratory for the 
precise determination of nuclear excitation energies and nuclear 
reaction Q-values. A recently described calibration procedure for 
nuclear emulsions in an Enge split-pole magnetic spectrograph is 
used to obtain typical uncertainties of 0.1 to 1. keV in measurements 
of particle energies in the 20 to 40 MeV range. The choice of energy 
standards, a description of our calibration procedure, and 
recent results are presented. 


niversity 

Johnson, W.H. Jr. (Univ. of Minnesota, Mi L 
In Atomic masses and fundamental constants. Vol. 5. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Some recent doublet results are described and further 


continuing program of atomic mass measurements at the 
of Minnesota is discussed. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31383 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31405 


MOMENTS AND SPIN 


Bohr magneton. Phillips, W.D.; Cooke, W.E.; 1 
pp 492-408 of Ya Atomic 


i conference 
See CONF-750648—. 
A new measurement hes been made of the 


moment in a spherical of water. The t én 
estimated 10 ppb using an technique. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
31380 ae Design and construction of a spectrometer 
experiment for intermediate energy 


facility and proton scattering on 
helium. Rolfe, R.M. (Los Alamos Scien! Scientific Lab. N (USA)). 
Dec 1976. Contract W-7405-ENG-36. 199p. Dep. NTIS $7.50. 
Thesis. Submitted to Univ. of California, Los Angeles. 
scattering 
on nuclei at intermediate energies and in particular to investigate 
a scattering on helium. A theoretical investigation of 
um nucleus and the ature ofthe intermediate energy interaction, 


31381 (ORO—3624-17, pp 28-29) Study of the D@,7)* He reac- 
tion. Skopik, D.; Von Behren, P.; Cameron, C.P.; Roberson, N. 
Wender, S. Weller, H.R.; Blue, R.A.; Tilley, D.R. 12 Jan 1977. 

In North Carolina State University nuclear structure research 
at the Triangle Universities Nuclear Laboratory. Progress report, 
September 1, 1976—March 31, 1977. 


31382 (ORO—3624-17, 30-31) Fast neutron pro- 
Von Behren, P.; S.; Weller, H.R.; 
N.R.; Tilley, D.R.; Gould, C.R. 12 Jan 1977. 
In North Carolina State University nuclear structure research 
Laboratory. Progress 


at the Triangle Universities Nuclear report, 
September 1, 1976—March 31, 1977. 


31383 (ORO—5128-6) (p,2p) experiments at the University of 
clotron. Roos, P.G. 


| is given 

to the various theoretical treatments presently available to analyze 
(p2p )) reaction data. Secondly, experimental and theoretical studies 
of (p,2p) on d, *He, and ‘He carried out by the Maryland group are 
presented. Thirdly, (p,2p) results are discussed for *Li, 7Li, and **C 
at 100 MeV. Fo y, the effects of distortion on the experimental 
data are considered by presenting theoretical calculations for '*C 


and “°Ca at various bombarding energies. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 31383 


MASS, ABUNDANCE, AND BINDING ENERGY 


31384 New tests of the isobaric multiplet mass equation. Robert- 
son, R.G.H. (Michigan State Univ., East Lansing). aris of In 

(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Tests of the isobaric multiplet mass equation for T = 2 
isobaric quintets in mass 8, 12, 16, 20, and 24 nuclei are surveyed, 
and some recent experiments are mentioned. (SDF) 


31385 Mass spectrometry of unstable nuclei. Thibault, C.; Kla- 
mx h, R.; Rigaud, C.; Poskanzer, A.M. (CNRS, Orsay, France). 
211 of In Atomic masses and fundamental constants. 
Sanders, J.H. (ed.). New York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 


Experimental masses are for the short-lived neutron- 
excess nuclei '*Li and **Na. (SDF) 


RADIOACTIVE DECAY 


31386 Superallowed 8-decay: from nuclear masses to the Z vector 
boson. Hardy, J.C.; Towner, I.S. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario). pp 66-72 of In Atomic masses and fundamen- 
wo ts. Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Results are discussed in terms of their importance in testing the 
conserved vector current hypothesis and the Cabibbo universality of 
weak interactions. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31309, 31383, 31394 


31387 (ORO—3624-17, pp 2-8) Fast neutron differential cross 
sections. Purser, F.O.; Gould, C.R.; Lisowski, P.W. 12 Jan 197, 

In North Carolina State University nuclear structure research 
at the Triangle Universities Nuclear Laboratory. Progress report, 
September 1, 1976—March 31, 1977. 


31388 (ORO—4699-3) Study of the two body dissociation of light 
nuclei in nuclear fields. Progress report, January 1, 1976—December 
31, 1976. Kirk, mi we Be R.W. (Louisiana State Univ. and 

and Mec Coll., INTIS $4 ~ (USA)). [nd]. Con- 


it is to measure the frequency 
t nucleus coalesce into clusters. 
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76-S-05-5128. 44p. Dep. NTIS $4.00. 
Some of the (p,2p) work which has been carried out at the 
Maryland Cyclotron is discussed. A brief introduction to the ; 
31378 Recent doublet results and measurement technique devel- 
31379 Magnetic moment of the proton in H.O in units of the 
jum 7 
proton-nucleus scattering, and the unique superfluid helium target 
and experimental design are discussed. 
with which nucleons within a paren 
The experiment is being carried out at the Bevatron with heavy 10n 


beams of 2.1 Mant per The 
ion beam is directed onto a target in which many interactions occur 

The interactions of interest are those in which the incident nucleus 
joy oe into two daughter nuclei. These events are selected from 


31389 Production of ''C by the interaction of 375 MeV/amu 
Ne? ions with carbon. Smith, A.R.; Thomas, R.H. (California Univ., 
(USA). Lawrence Berkeley Lab.). Nucl. Instrum. Methods; 

137: No. 3, 459-461(15 Sep 1976). 
The reaction cross section for uction of *C from *C in 
a polystyrene target with incident 375 MeV/amu Ne’™ ions have 
been measured at the Lawrence Berkeley rormagenan hy Bevalac. A 
broad beam irradiation was used and both beam profile and absolute 
particle fluence were determined with LiF thermoluminescent dosi- 
meters, which had been calibrated by track counting in nuclear 
emulsions; the induced —_—— activity was measured with a Nal(T1) 
on y-ray spectrometer. The reaction cross section was (75+- 


31390 Reaction ‘C(*Li,*He)'*N and the distribution of 
Gamow—Teller strength. C.D.; Soule. D.C. (Oak Ridge 
National Lab., Tenn. (USA)); Wharton, W .R. (Rutgers--the State 
Univ., New Brunswick, N.J. (USA)). Phys. Lett., B; 64: No. 4, 417- 
423(11 Oct 1976). 

It is found that the correlation between the L = 0 component 
of the (*Li, No reaction and the GT matrix element holds down to 
a very low level of GT and that “Te all (<90%) of 
the GT strength lies in the 3.95 MeV state of *N 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


sodium isotopes. Campi, X. (Institut de Physique Nucleaire, Orsa y 
France); Flocard, H.; Kerman, A.K.; Koonin, S. pp 244-249 of 
Atomic masses and fundamental constants. Vol. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

750648—. 

Using jum iso as an 

Hartree-Fock method powerfl 
properties of exotic nuclei. (SDF) 


for the calculation of 


NUCLEAR REACTIONS AND SCATTERING 


31392 (ORO—5128-4) Pre-equilibrium particle decay in the pho- 
tonuclear reactions. Wu, J.R.; Chang, C.C. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy). Nov 1976. Contract 
EY-76-S-05-5128. 40p. Dep. NTIS $4.00. 

Calculations of particle energy resulting from the 
photonuclear reactions at ener; below the meson production 
threshold have been carried out in the framework of combi the 
pre-equilibrium exiton model and the quasi-deuteron model. A 2p-2h 
region ve giant resonance quasi-deuteron absorption is 
dominant process. With these combined models, the su! t 

interactions of the emerging particle with the rest of the 
nucleus following the initial photon-nucleus interaction are appropri- 
ately taken into account. The experimental difference energy 4a 
of fast photoneutrons from several elements (Al, Cu, In, Sn, Ta, > 
rom ™C at bremsstrahlung energy 110 
the theoretical predictions. ound 
—_.S shapes and cross sections are obtained. 
relative yields of the reactions (y, = resulting from monoener- 
getic photons on ™’I at 50, 100 and 150 MeV are also predicted 
Feasonably well by the combined models together with the conven- 
tional evaporation theory. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 31384, 31385 


31393 Masses of T/sub z/ = + 5/2 nuclei in the 
B-decay measurements. Alburger, D.E.; Upton, NY 
C.N.; Hardy, J.C. (Brookhaven National Lab., Upton, 
of In A Atomic masses and fundamental sous, 7 
J.H. (ed.). New York; Plenum Press (1976). 


ERA VOL. 2, NO. 12 


From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
Experimental methods for detection of short-lived beta activi- 
ties and their use in measurements leading to exotic T/sub z/ = 5/2 
6S Comparison of the measured masses 
of the Garvey—Kelson mass formulae shows siz- 
Sble (SD F) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31386 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31396, 31397 


reactions. Gustafson, D.E. Charlottesville, VA; Univ. of Virginia 
(1976). 72p. Univeray Microfms Order No. 76-22,847. 

Thesis (Ph. D. 

Two experiments its were used to produce high-spin states in sd- 
shell nuclei. Beams of *O and ™N were extracted from the Oak 
Ridge National Laboratory EN tandem van de Graaff accelerator. 
Alpha particles from the '*C(?*O,a)**Mg and '*C-(#5N,a)**Na re- 
actions were detected with a Borkowski-Kopp proportional counter 
differential cross sections extracted for many levels in the respective 
residual nuclei were averaged over several bombarding energies. 
These cross sections were analyzed in the framework of the Hauser- 
Feshbach formalism applicable to compound nuclear reactions. Both 

model, though an apparent anomaly exists for certain states observed 

in the 1*C(5N,a)*Na reaction. Several of the high-spin states are 


31395 Excitation | of levels in **Na, Mg and 
Moss, C.E. (Los Alamos Scientific Lab., N.Mex. RAD. 
Phys., A; 269: No. 2, 429-442(5 Oct 1976). 

The (p, p’) reaction on **Na, Mg and **Mg was studied at 
Esub(p) = 20 MeV. The inelastically 
mentum analyzed in a Q3D magnetic h. Excitation ener- 
a 23Na were determined up to Esub(x) = 11155 keV; 

*4Mg, up to — = 13198 keV; ‘and in *Mg, up to Esub(x) = 
1171 keV. The results are compared to previous experiments. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31395, 31400, 31406 


31396 (ORO—3624-17, pp 22-23) Study of the giant dipole reso- 
nance region of *!P, Cameron, C.P.; Ledford, R.D.; Roberson, N.R.; 
Turner, J.D.; Rickel, D.G.; Weller, H.R.; McBroom, R.; Tilley, 
D.R. 12 Jan 1977. 

In North Carolina State University nuclear structure research 
at the Triangle Universities Nuclear Laboratory. Progress report, 
September 1, 1976—March 31, 1977. 


31397 (ORO—3624-17, the radiation in the 
giant EL resonance region with the reaction "Sr(p,y)**Y. 
Ledford, R.D.; Cameron, C.P.; Roberson, N.R.; Turner, D.; Rickel, 
D.G.; Weller, H.R.; Blue, R.A.; McBroom, R.; Tilley, D.R. 12 Jan 


1977. 
In North Carolina State University nuclear structure research 
Progress 


at the Triangle Universities Nuclear Laboratory. report, 
September 1, 1976—March 31, 1977. 
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REFER ALSO TO CITATION(S) 31436 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31386 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31398 
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31398 resolution neutron total 
tion measurements with the 


A.R. L.; Boldeman, J.W.; Kenny, M.J. (Australian Atomic 
Commission Research Establishment, 


Lucas Heights); Mack- 
lin, R.L. (Oak Ridge National a. Tenn. "CUSA)). Nucl. Phys., A; 
269: No. 2, 408-428(S 


calculated in the framework of the optical 
doorway states for s-, p- and d-wave resonances are 


Cross 
by 15:MeV neutrons on 

were ‘ge sub-Coulomb-barrier peaks are found in the 

absence of sch opal is found to be related to the importance of the 
(a,n'p) reaction for a given 


of the wtal 
a factor through such 
te found for "Aland 9 figuses, | table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 31392 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 31407 


31401 Accurate Q-value measurements and masses in the iron 
region. Jolivette, P.L.; Goss, J.D.; Rollefson, A.A.; 
pomp hy 5 (Univ. of Notre Dame, IN). 3-139 of In Atomic 

and fundamental J.H. (ed.). New 


constants. Vol. 
Yorks Pleaum Press (1970) 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
INF-750648—. 


used 


along with an which 
Saicocunin of 60 and an adjustment of masses from Cr 
to Zn. (SDF) 


RADIOACTIVE DECAY 


31402 Half-lives of “Rb and “Rb. Gindler, J.E. 
a” Ill. (USA)). Inorg. Nucl. Chem. Lett.; 12: No. 12, 931- 

The half-lives of "Rb and “Rb have been re-determined. 
Experimental details and results are presented. The best values are 
considered to be 86.00 +- 0.44 days for “Rb (determined for the 
552.5-keV Lo a seg +-0.14 days for “Rb. These figures are 
compared with previous measurements. 


31403 Total beta decay energies 


J.H. (ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Beta-minus decay Q values are determined for several neu- 
tron-rich nuclei in the mass regions 76-93 and 115-140. The experi- 
mental arrangement, procedure, and results are described. The inves- 
tigation is the first part of a systematic study of total decay energies 
ucts. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31398, 31404 
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31404 (ORO— 3624-17, pp 31-32) Study of ‘~ giant dipole reso- 
of ©Ni. Turner, 


nance Ds P.; Roberson, N.R.; 
Weller, H.R.; Blue, R.A.; Tilley, DR. 12 Jan 97 

In North Carolina State University nuclear structure research 
at the Triangle Universities Nuclear Laboratory. Progress report, 
September 1, 1976—March 31, 1977. 


31405 ‘ORO—3624-17, pp 31-35) Study of the *H@, ayy 
tion from 1 MeV. McBroom, 
Cameron, C.P.; Roberson, N.R.; Turner, J.D.; ID. DG, Welles 
H.LR.; Blue, R.A.; Tilley, D.R. 12 Jan 1977. 

In North Carolina State University nuclear structure research 
at the Triangle Universities Nuclear Laboratory. Progress report, 
September 1, 1976—March 31, 1977. 


31406 (ORO— 3624-17, 33-36) Search for the isovector E2 
resonances in *'P, *°Y and “Ni. Weller, H.R.; Blue, R.A.; Clameron, 

XD; Turner, J.D.; Roberson, N.R.; Tilley, D.R. 12 
jan 


In North Carolina State University nuclear structure research 
at the Triangle Universities Nuclear Laboratory. Progress report, 
September 1, 1976—March 31, 1977. 


31407 Determination of proton binding energies for *Y, ‘x 
and from (p.7) reaction O-values Bertsche, U.; 
anes K. (Univ., Frankfurt am Main). 
and fundamental constants. Vol. 5. 
Yorks Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

(p,y) Q-values were obtained for reactions on the nuclei **Sr, 
sy, Zr, and Mo in order to resolve discrepancies among previ- 
ous measurements. Proton binding energies are given for *Y, Zr, 
and ®Tc. (SDF) 


31408 Valence neutron in **Sr. Boldeman, J.W.; Allen, 
B.J.; de L. M e, A.R. (Australian Atomic Commission 
Research it, Lucas Heights); Macklin, R.L. (Oak Ridge 
National Lab., Tenn. (USA)); Winters, R.R. (Denison Univ., Gran- 
ville, Ohio (USA)). Nucl. Phys., A; 269: No. 2, 397-407(5 Oct 1976). 
The neutron capture cross section of **Sr has been measured 
with high energy resolution between 2.5 and 400 keV using the 
capture cross-section facility at the 40 m station on the Oak Ridge 
Electron Linear Accelerator. Strong positive correlations have been 
observed between the reduced neutron and radiative widths for both 
psub(3/2) and psub(1/2) resonances. The valence process dominates 
the p-wave neutron capture mechanism. Comparison of calculated 
valence effects, using the optical model formulation of the valence 
theory, with the experimental data, indicates a reliability in the 
calculation of approximately 25%. 


as NUCLEAR PHYSICS 3227 
Columbia 
University's Nevis Synchrocyclotron and (C) with B.N.L. HFBR. 
Progress report, April 1, 1976—March 31, 1977. Garg, J.B. (State 
Univ. of New York, Albany aa of Physics). Dec 1976. 
Contract EY-76-S-02-2439. 48p. ~] S $4.00. 
The research work involved the measurement, analysis and 
interpretation of high resolution neutron total and partial cross 
the neutron energy hin eV to 
Some of these measurements (V, were formed wi 
Columbia University’s neutron velocity selector and the measure Labs 
ments on separated i of iron, zinc yttrium were 
performed with the Oak Ridge eleciron near accelerator. By using pp 95-101 of In Atomic masses and fundamental constants. Vol. 5. 
area and R-matrix shape lysis, the data were analyzed to extract 
neutron widths (G. ‘sub n/), capture widths (G ‘sub 
ge of these results were also investigated in detail. The 
comp! results of the measurements of total cross sections, in the 
nuclei Cu (natural), “Cu, “Cu, **Fe and **Fe, have been 
poms . The analysis of the total cross section data on Mn, V, Co 
been completed and a — ag will be submitted for publication. 
The analysis of the data on *’Fe, **Fe and isotopes of zinc are in the 
various stages of completion. The total capture cross section results 
publication. The results on **Mn are being completed. A collabora- 
tive research work on (n,’y) capture studies with Brookhaven scien- 
tists on the separated isotopes of ***Er was completed and published 
in Phys. Rev. and the results on '”°Er are in the process of being 
31399 
ive, 
The neutron capture cross section of **Fe has been measured 
with 0.2-0.3% energy resolution from 2.5 keV up to the inelastic 
neutron scattering threshold. Results are compared with recent total 
cross-section data and average parameters are derived for s-, p- and 
d-wave resonances. The low correlation coefficient observed be- 
tween the s-wave reduced neutron and radiative widths is consistent 
with the minor contribution of the vzlence ~ mechanism as 
31400 Measurement of sub-Coulomb-barrier charged particles 
emitted from aluminum and titanium bombarded by 15-MeV neutrons. 
Grimes, S.M.; R.C.; Anderson, J.D. (Univ. of California, 
Nucl. Sci. 62: No. | 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 31426 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 31407 


31409 Atomic mass measurements using time-of-flight mass 
troscopy. Torgerson, D.F.; Macfarlane, R.D.; Spiegel, L.S. (Texas A A 
and M Univ., College Station). pp 199-204 of In Atomic masses and 
fundamental constants. Vol. 5. —" J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See 

y is described. The spectrometer has been 
te in The “on-line” mode coupled with the He-jet 
system, or to be used off-line with stable species. Although time-of- 
flight mass spectroscopy is not normally associated with 
work, accurate mass measurements can in principle be accomplished 
by the use of long flight paths and modern timing instrumentation. It 
is the long-range goal of this work to directly measure the masses of 
nuclei far from stability. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31403 


31410 Decay of '!*Sn to levels of ***In, Delucchi, A.A.; Meyer, 
R.A. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). J. Inorg. Nucl. Chem; 38: No. 12, 2135-2137(1976). 

A ground state branch for the 646.75 keV 3/27 level of *7In 
has been measured to be 2.0 x 10-& This value is discussed with 
respect to recent Coulomb excitation experiments. In addition, the 
decay of ‘*Sn has been found to populate the 1029-keV 1/2* level. 
This and other low-spin positive parity levels in the odd mass indium 
— are discussed in relation to the rotation-aligned coupling 


31411 Mass differences of proton-rich atoms near A = 116 and A 
= 190. Kern, B.D. (Univ. of Kentucky, Lexington); Weil, J.L.; 
Hamilton, J.H. pp 81-87 of In Atomic masses and fundamental 
oo. Vol. Sanders, J.H. (ed.). New York; Plenum Press 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 


positron point energies for proton-rich nuclei and 
their interpretation in terms of electron capture decay Q values are 


interp 
investigated. (SDF) 


31412 Decay of Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g - 
Tc-91m. de Lange, J.C.; Bron, J.; van Poelgeest, A.; Verheul, H. 
(Amsterdam Univ. (Netherlands). Natuurkundig Lab. ); Ewbank, 
W.B. (Oak Ridge National Lab., Tenn. (USA)). Z. Phys., A; 279: No. 
1976). 
6 figs.; 7 tabs.; 38 refs. 
Decay studies on a number of short-lived odd nuclei in the N 

= 50 region are described. The 59.6-s **Ru ground state decay was 
studied in detail for the first time; in these experiments the 10.8-s 
activity of isomeric **Ru was discovered. The ®'Tc activities were 
also observed for the first time. The ground state and an isomeric 
state of this nucleus decay with nearly equal half-lives (3.14 and 3.3 
m). The activities of ground (16.6 m) and isomeric (65.1-s) *'Mo 
have been reinvestigated. A number of y-rays, previously —-- 
ly assigned to the ®'Mo activities, could be eliminated. A strong 
similarity is noted for the decay schemes of the N = 49 isotones 
*'Mo and *Ru. The energy of the 1/2~ isomeric state in **Ru and 
ics of the previously known N = 49 isotones. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31412 


31413 Precision measurement of relative y-ray energies with 
curved crystal diffractometer. Borchert, G.L.; Scheck, W.; Schult, 
O.W.B. (Kernforschungsanlage, Juelich, Ger.). pp 42-47 of In 
Atomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 


ERA VOL. 2, NO. 12 


Gamma energies have been precisely y measered relative to the 
o-. 0 keV gold reference with a curved spectrometer. 
The spectrometer is described and results of measurements are 
reported for decay of and **°Ag. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31407 


31414 (ANL/NDM—26) Evaluation of the ‘'*In(n,n)/sup 

115m/In reaction for the ENDF/B-V dosimetry file. Smith, D.L. 

is onne National Lab., Ill. (USA)). Dec 1976. Contract W-31-109- 
-38. 33p. Dep. NTIS $4.00. 

An evaluation of the **In(n,n’)/sup 115m/In reaction for the 
This evaluation is based 
= on reported experimen: differential data. Several data sets 

ere renormalized prior to the evaluation in order to take into 
pate recent adjustments in corresponding standard cross sections 
and in other nuclear parameters used for derivation of cross sections. 
cross section 


evaluation. This compu! 


compares favorably with the result of a recent evaluation of oeeel 


Giessen in the investigation of short-lived heavy nuclei. Ewald, E.; 
Wollnik, H. (Justus Liebig-Univ., Giessen, Ger.). pp 212-217 of In 
Atomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 
atann 5. international conference on atomic masses and funda- 
constants: Paris, Fra France (2 Jun 1975). 


Activities directed toward ion of i on 
heavy ion reaction ucts are o Inch 
descciption of's Wiee filter instalation and constrection of a He-jet 
ion source separator for heavy ion reaction products. (SDF) 


31416 (UCRL—50400(Vol.7)(Rev.1)(Pt.B)) Integrated system 
for production of neutronics and calculational constants. 


Major neutron-induced interactions (Z < 55): graphical, experimental 
data. Cullen, D.E.; Howerton, R.J.; MacGregor, M.H.; Perkins, S.T. 
California Univ., Livermore (USA). Lawrence Livermore Lab.). 4 
report (vol. ag ay graphs of major neutron- 

sections in Experimental = Section Infor- 
rary (ECSIL) as of July 4, 1976. It consists primarily of 
le data set contains fis UCRL-0400 ts to show 

contrast, vol. 8 of this 


interaction cross 
mation Li 


capture, and fission cross sections (along with the parameters v bar, 
a, and eta) in vol. 7 and all other reactions in vol. 8. Data are plotted 
with associated cross section error bars (when given) and 
with the Evaluated Nuclear Data Library 


IL) as of July 4, 
1976. The plots are in ascending order of atomic n 
@ tod atomic we . Part A contains the for Z = 1 to 
5; Part B contains 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY 
31417 Self-consistent calculations of nuclear total binding ener- 
Se Physique ‘Ni clear, Fran 240-236 of In Atomic 
uc! , France 
fundamental < tendon, J.H. (ed.). New 


conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 


tabulated 
some rare earth nuclei. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 31419 


of 5U has been for this reaction cross_section 
show cross section behavior. Thus, you can find the total, elastic, 
ee CONF -750648—. 

Beginning with a brief review of the main features of the 
nuclear densities and single-particle spectra predicted by the Skyrme 
force, a discussion is given of the calculation of nuclear binding 
energies in the framework of the Hartree-Fock approximation. Nu- 
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Wigner symmetry 
K. Univ. of Tech., N 
Westgaard, L. 88-94 of In Atomic masses and fundamental 
constants. Vol. 


REFER ALSO TO CITATION(S) 31413 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31416 


Ls D.J. (Brookhaven N Upton, 
N.Y. (USA)). Nucl Phys., A: 269: No. 2, 320-532(5 Oct 1976). 


rotational band aan 
154Sm, *W and SW. It is shown that, 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 


31421 vibrations. Broglia, R.A. Alamos 
Scientific Lab, N.Mex. (USA)). Phys. Lett. Gt: No. 5259-26200) 
The exi 


r V of excitation in “ 
sigma(*** Pbyieldsgs(**Po)) approximately 1. Similar 
sigma 
NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31392 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 

31423 Far beta-unstable alpha-particle emitting nuclei. Eskola, 
fundamental constants. ol. 5. Sanders, J.H. (ed.). New York; 


i conference on atomic masses and funda- 

mental constants; Pars France un 1979 
Recent e: rmental work on new a emitting nuclei is re 
sewed experimental measurements 
and reactions used in p of 
A lit of couted emitting & GOD 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31416 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 31392 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31423 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31416 


31424 (PB—253718) Evaluation of the neutron cross sections of 


235y in the 
itz, D.A.; Thompson, J.K. (Battelle 
Wash. (USA)). Feb lllp. NTIS Sales Only). 
to 


218-222 of In Atomic masses and 
Senders, J.H. (ed.). New York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 


REFER ALSO TO CITATION(S) 31736 


Studies of nuclear processes. Progress 
June 1976—3 1976. (North Carolina Univ., 
Hill (USA). 1976. E(40-1)-2408. 26p. Dep. NTIS 


This report covers work performed under the terms of this 


Pe NUCLEAR PHYSICS 3229 
31418 Present status of the program of atomic mass determina- From 5. international conference on atomic masses and funda- 
tions at the University of Manitoba. Barber, R.C. (Univ. of Manitoba, mental constants; Paris, France (2 Jun 1975). 
Winnipeg); Barnard, J.W.; Haque, S.S. pp 170-177 of In Atomic See CONF-750648—. 
: masses and fundamental constants. Vol. 5. Sanders, J.H. (ed.). New Procedures for measurements relating visible and gamma 
York; Plenum Press (1976). reference wavelengths are summarized. Preliminary results are re- 
From 5. international conference on atomic masses and funda- ported from an initial measurement of *Au (412 keV). (SDF) 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
The ongoing program of experimental nuclear mass differ- 
ence determinations is described. Comments are made on the contin- 
ued development of experimental technique, and recent results and 
work in progress are summarized. (SDF) 
enum 
RADIOACTIVE DECAY 
31419 Total B-decay energies of nuclei far from stability: evi- 
(1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
Total beta decay energies have been determined for isotopes 
of alkali and alkaline-earth elements. After a brief description of the 
experimental technique and results of the measurements, the discus- 
sion concentrates on masses of Rb and Kr near N = Z and their 
relevance for the Wigner symmetry term in nuclear mass calcula- 
ENERGY LEVELS AND TRANSITIONS 
31420 Quadrupole transfer strength for deformed rare-earth 
nuclei as studied with heavy-ion induced two-nucleon transfer reac- 
tions. Hanson, D.L.; Ascuitto, R.J.; Vaagen, J.S.; Erb, K.A.; Brom- 
ley, D.A. (Yale Univ., New Haven, Conn. (USA). Nuclear Structure 
nuclei as a step toward providing a standard data base for the 
nuclear industry. In the course of this work the methodology has 
been developed to perform objective studies to determine best- 
estimate shapes of the partial cross sections in the thermal neutron 
Weel ind LISLED Tans! ving ineia: energy region. Results include (1) the assessment of the 
tic excitation, reactions of this type may provide a useful means of uncertainties of the partial cross sections (2) the development of a 
studying an underlying structure description of deformed nuclei. recommended set of 2200 m/s (0.0253 eV) values of the 
and the probable range of further adjustment which saan te ade 
(3) the result of a common interpretation of ens abso- 
lute cross-section data of different measurements to yield a consistent 
set of experimental 0.0253-eV values with rigorous error estimates; 
and (4) normalization factors for relative fission and capture cross 
sections on a common basis with rigorous error estimates. (GRA) 
SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 31416, 31424 
by four and which are specifically excited in a-transfer reactions like 31425 Attempts to obtain highly resolved mass spectra of short- 
(**O, ™C), (SLi, d), etc. is predicted, as a consequence of the lived fission products with the LOHENGRIN separator. Wollnik, H. 
existence of proton and neutron pairing vibrations which are strong- (Univ., Giessen, Ger.); Siegert, G.; Greif, J.; Fiedler, G.; Asghar, M. 
ly excited in two-particle transfer reactions. In particular a 
Jsup(77)=0* two-phonon a-vibration Ih) state is expected at 
relative cross 
MeV(?"*Pb))/ 
states are ex- 

Difficulties encountered in attempts to obtain high resolution 
of fission product mass spectra with a large Kaufmann Thomson 
parabola spectrograph are discussed. (SDF) 

NUCLEAR THEORY 

31422 Visible to gamma-ray wavelength ratio. Deslattes, R.D.; 
Kessler, E.G.; Sauder, W.C.; Henins, A. (National Bureau of Stan- 
dards, Washington, DC). pp 48-53 of In Atomic masses and funda- 
Prost Vol. J.H. (ed.). New York; Plenum 
Press (1976). 


ment is a summary. experimen! 
nuclear physics. A list of publications is also included. 


NUCLEAR STRUCTURE 


31427 Mass determination in relation to nuclear structure and to 
the theory of nuclear matter. Bleuler, K. (Institut fuer Theoretische 
Kernphysik, —¥ Pr 223-229 of In Atomic masses and fundamen- 
tal constants. Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press 


197 
5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 


A short discussion is given of the importance of experimental 
nuclear determination in the of 
binding e subsequent variation in nuclear structure jut 
the periodic table. GDF) 


31428 Nuclear mass systematics and exotic nuclei. Takahashi, K. 
(Univ., Cologne); von Groote, H.; Hilf, E.R. pp 250-256 of In 

Atomic masses and fundamental constants. Vol. 5. Sanders, J.H. 
(ed.). New York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The importance of theoretical studies of nuclei for stability in 
checking and improving mass formulae is discussed. Several tests for 
existing mass formulae or systematics are considered. It is believed 
that most of the sho: found are due to shell effects not 
included in the formulae. ulae, (SDF) 


31429 Interpoiation mass formulae. Comay, E.; Kelson, I. (Tel- 
Aviv Univ., Israel). pp 272-278 of In Atomic masses and fundamen- 
tal constants. Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press 


197 
atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 


and the mass table based on mass relationships in 
criteria for acceptability of a table are formulated. Two ods-- 
which form a logical sequence--of using these relationships to pre- 
dict masses are described. The first involves the construction of 
regional mass tables with a v 
ether The second involves the prediction of each unknown 

ividually and independently and uses no parameters whatso- 
ever. 


31430 Nuclidic mass relationships and mass 
ecke, J.; Eynon, B.P. (Univ. of Michigan, Ann 28s of 
In Atomic masses and fundamental constants. Vol. 5 teen TH 
(ed.). New York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
An alte si sh finding an analytical 
ternate approach to an mass 
es use of nuc mass w it 
partial difference equations. (SDF) ntti 


31431 Structure of nuclear energy surface and the atomic mass 
formula. Kolesnikov, N.N.; Vymyatnin, V.M.; Larin, S.I. (Moscow 
State Univ.). pp 300-302 of In Atomic and fundamental 
oo Vol. 5. Sanders, J.H. (ed.). New York; Plenum Press 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Some results are presented concerning the structure of the 
formula for binding energies of nuclei with A < 40. The analysis is 

_on the experimental data alone and without any model as- 


pairing 

nucleon drip lines. Beiner, M.; Lombard, R.J. (Institut de Physique 
Nucleaire, Orsay, France). PP. 237-243 of In Atomic masses and 
fundamental constants. Vol. 5. Sanders, J.H. (ed.). New York; 
Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 


discussed. Results are shown for spherical tt and intermediate 
mass nuclei near the nucleon drip regions. (SD. 


31433 Validity of the method for the determination of 


Strutinsky 
nuclear masses. Brack, M.; Quentin, P. (Niels Bohr Inst., Copenha- 
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). 257-263 of In Atomic masses and fundamental constants. 
ol. Sanders, J.H. New Plenum Press (1976). 
From 5. international conference on atomic masses 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 


tally unknown iso’ is briefly discussed emphasizing the 
of the Salle stopped after the first 
order terms. (SD: 


31434 Nucleon correlation effects systematics. Zeldes, 
N. (Hebrew Univ., Jerusalem); Liran, S 64-271 on of In In Atomic 
masses and fundamental constants. Vol. (ed.). New 
York; Plenum Press (1976). 

From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

The effective interactions between nucleons correlate their 
motions in various ways. Nuclear mass s tics result from these 
correlations. Pertinent features = the effective interactions are first 
summarized and then related to the systematics. 


nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Comments 


Nucl. Part. Phys.; 6: No. 6, 173-182(Nov 197 

Two developments that recen ntly attention to 
Conn states in nuclei are desc first is the discovery 
Piys Lats (1971 of a irre; 
around spin ar) in the o very regular 
of the rotational energy got yor | 
os kbending. The second has to do with 


What are termed the yrast states above the backbend region a 
recently luced the first information about states with 
po as 50 (h/2)sub(7r7) (Simon, Phys. Rev. Lett.; 36:359 (1978). “its is 
stated to be now clear that nuclei respond to increasing angular 
momentum, and that changes begin to occur from the beginning and 
some major modifications of structure of most nuclei happen by spin 
20 (h/2 nb(ar). Calculations have recently suggested dramatic struc- 
tural c es at higher angular moments, and experimental tech- 
tify these seem to be at hand. This continued 
understanding of this 


ues to i promises 
- this aspect of nuclear matter. 


progress in the 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 31427 


NUCLEAR REACTIONS AND SCATTERING 


31436 (ORO—5128-7) Optical model representation of coupled 
channel effects. Wall, N.S.; Cowley, A.A.; Johnson, R.C.; Kobas, 
A.M. (Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). Jan 1977. "Contract EY-76-S-05-5128. 22p. Dep. 2p. NTIS 


$3.50 
to the usual 6-parameter Woods-Saxon para- 
model for the scattering 


les is additional real term reflects the effect of 
en = propos to the elastic sca . The analyses favor 
is found that the repulsive term when combined with a 
Saxon term yields potentials with central values and at hes inte- 


to found by uncoupled elastic calcula- 
tions. These values are V(r = ah neo ad equal to 125 MeV 


and J J/4A approximately equal to eV-fm 
31437 Energy dissipation and nucleon transfer in heavy-ion reac- 
tions. Huizenga, J.R.; Birkelund, J.R.; Schroeder, W.U. (Rochester 


(USA)); Viola, V.E. Jr. (Maryland. Univ., College Park (USA)). pp 
77 of In Conference i i des 


Paris, France; Commissariat a I'Energie Atomique (197 6). 

From European conference on nuclear physics with heavy 
ions; Caen, France (6 Sep 1976). 

Published in summary form only. 


31438 Ciassical-limit S-matrix for Coulomb excitation. Donan- 


es with quantum mechanical calculations. This 
agreement 
extending it to cases w 


SPONTANEOUS AND INDUCED FISSION 


31439 (LA-NUREG—6622-MS) Multigroup beta 
spectra of individual ENDF/B-IY fission-product nuclides. 


3230 ERDA ENERGY RESEARCH ABSTRACTS Po 
of the activities to be reported are adequately reflected in the 
documents submitted, in the TUNL _ _ and the Duke 
excitation is derived and directly evaluated without resorting to 
methods. The results obtained are in 
England, 
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Alamos Scientific Lab., N.Mex. 


Stamatelatos, M.G. (Los 


y' gamma group-energy spectra were calculat- 
ed for 180 individual fission-product nuclides having spectral data in 
ENDF/B-IV fission- — p~ The beta spectra, in uniform-grid 
75-group structure, and in uniform-grid 150- 
ts sufficiently detailed for 
collapsing to any desired practical group structure. These spectra 
have been used in decay-heat pew thw calculations for compari- 
sons with corresponding experimental beta and gamma spectra. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
(ORNL-tr—4008) ALBEMO, a program for the calcula- 
the radiation transport in void volumes with reflecting walls. 
Mueller, K.; Vossebrecker, H. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, F.R.)). 19 
B® Translation by E.G. Silver of ITB—75.10. 53p. Dep. 


The Monte Carlo Program ALBEMO calculates the distribu- 
tion of neutrons and gamma rays in void volumes which are bound- 


REFER ALSO TO CITATION(S) 29698 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 29549, 29658, 29669, 29670, 
31440, 31735 
31441 (LA-UR—77-58) Diffusion synthetic methods 
for the diamond-differenced discrete-ordinates equations. Alcouffe, 
R.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
tees ny 38p. (CONF-770304—6). Dep. NTIS $4.00. 

rom Analysis of nuclear systems; Tucson, Arizona, United 
States of America (USA) (28 Mar 1977). 

class of acceleration sc 


schemes is investigated which resem- 
bles the conventional synthetic method in that they ‘tlie the 
diffusion the The accelerated 


coupling between the equations is achieved by using a correction 
term applied to either diffusion coefficient, the removal cross 
section, or the source of the diffusion . The 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 29948, 29974 


DOSIMETRY 
REFER ALSO TO CITATION(S) 30680 


report. Interium technical report. Chadsey. 
Sheppard, R.L.; Murphy, R. (Science , McLean, 


ye SA)). May 1976. Contract F19628-73-C-0276. 88p. (SAI—75- 
_—— 1)). NTIS (US Sales Only). 

profiles in silicon and polyethylene near gold have been 
calculated for x-ray energies of 10 v0 2000 keV by ustag the POEM 
Monte Carlo electron transport code. Results are presented in sever- 
al formats: plots of relative dose (dose enhancement) versus photon 
over an interface region 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 30223, 30241, 30254, 30290 


— (ORNL/SUB—3863-2) Representation of inelastic behav- 
ior. Final report. Onat, E.T. (Yale Univ., New Haven, Conn. (USA)). 
Nov 1976. Contract W-7405-ENG-26; SUB-3863. vp. AT. 
Basic forms of state variable representation of nonlinear he- 
reditary mechanical behavior are considered. The importance of the 
study of global of vector 


ioe relative rate independence of metal behavior at 
of strain are introduced. Creep-plasticity interactions yn 
straining are described in terms of measurable state variables. Appen- 
dix I by Geary and Onat shows that a constructive study of (input- 
output) pairs gives rise naturally to a differential equation representa- 
certain aodieaied work wi resentations of- 


fere in the paper and offers a generalization into 


31444 Low-temperature melting of strongly magne- 
tized solid helium-3. Goldstein, L. (Los Alamos Scientific Lab., NM). 
J. Low Temp. Phys.; 25: No. 5/6, 541-568(Dec 1976). 

Various equilibrium thermal properties of strongly magne- 
tized solid *He af melting are discussed in terms cf the asymptotic, 
isotropic, nearest-neighbor pair-exchange interaction model at tem- 
peratures above 3 . Experimental verification of the predictions 
of the model to a limited degree of approximation suggests the 
possibility of using solid *He, at or near melting, for the production 
of fractional or small fractional millikelvin temperatures. This re- 
quires its adiabatic demagnetization from currently accessible several 
strength where its paramagnetism still prevails. 


SUPERCONDUCTIVITY 
REFER ALSO TO CITATION(S) 30240 


$1445 Brief review of the ac Josephson effect gion, EMG). Dp 
Petley, B.W. (National Lab., 
Sanders, J.H. (ed.). New York; Plenum Press (1976). 
From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 
See CONF-750648—. 
Methods used to measure 2e/h using the ac Josephson effect 
are briefly reviewed. (SDF) 


om Do ternational des Poids et Mesures, Pavilion de 
Breteil France), PI 457463 of In Atomic masses and fundamental 
constants. Pietion, 128 H. (ed.). New York; Plenum Press 
(1976). 


From 5. international conference on atomic masses and funda- 
mental constants; Paris, France (2 Jun 1975). 

See CONF-750648—. 

Details of 2e/h determinations using the ac Josephson effect 


31447 josephson effect in ETL. Endo, T.; 


technical Lab., Tok 464-470 of In Atomic masecs and funda- 
Sanders, J.H. (ed.). New York; Plenum 


conference on atomic masses and funda- 
mental constants; erg France (2 Jun 1975). 


Ps NUCLEAR PHYSICS 3231 
dose (dose versus for various photon 
energies, and photo-Compton current profiles for various photon 
energies. The computational data are presented in this continuous, 
functional representation rather than in the standard histogram rep- 
resentation. (GRA) 

on the albedo method. The effect of significant simplifying assump- basic ; : vides 

tions is investigated. Comparisons with experiments show satisfying es a cal 
agreement. 

SHIELDING CALCULATIONS AND EXPERIMENTS 

term yield nonlinear acceleration schemes and are used in k/sub eff/ 

calculations, while the source term modification approach is linear at 

least before discretization, and is used for inhomogeneous source 

problems. A careful analysis shows that there is a preferred differ- 

encing method which eliminates the previously observed instability 

of the conventional synthetic method. Use of this preferred differ- 

ence scheme results in an acceleration method which is at the same 

— time stable and efficient. This preferred difference approach renders 

the source correction scheme, which is linear in its continuous form, 

nonlinear in its differenced form. An additional feature of these 

approaches is that they may be used as schemes for obtaining 

improved diffusion solutions for approximately twice the cost of a 

diffusion ion calculation. Numerical experimentation on a wide range of 

problems in one and two dimensions indicates that improvement 

from a factor of two to ten over rebalance or Chebyshev accelera- 

tion is obtained. The improvement is most pronounced in problems 

with large regions of scattering material where the unaccelerated 

transport solutions converge very slowly. 
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See CONF-750648—. 
The ac Josephson effect 2e/h measurements are discussed. 
Sources of uncertainty are listed. (SDF) 


ACOUSTIC, ee MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 30242, 30253, 30319, 30353, 30461 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 31456 


31448 (AD—881514) A novel rotation sensor based on measure- 
ment of the Brewster angle in a moving medium. Physical sciences 
research papers. Newburgh, RG; Phipps, T.E. Jr. (Air Force Cam- 
bridge Research Labs., L.G. Hanscom Field, Mass. (USA)). 8 Jan 

. (AFCRL—71-0027;AFCRL-PSRP—44]). NTIS (US 


Only). 
Linearly polarized light incident on a stationary medium at an 
rellecod, pr tangent equals the relative refractive index is not 
ysis of this situation for a moving medium leads to the predic- 
tion anit a novel relativistic effect. The effect suggests a 
experiment of the Fizeau type to determine the velocity of propaga- 
tion in a mo refractive medium where the direction of propaga- 
tion is not el to the motion of the medium. Such an experiment 
would examine the Einstein velocity addition theorem. The possible 
use of the effect as the basis of a novel optical rotation sensor 
differing from the gyro- > 
cussed. Both the significance of the Fresnel drag law in relation to 
the Fizeau experiment and Potier’s ciple, which sets forth a 
universal consequence of the Fresnel law, are summarized. A trans- 
— Potier’s paper, which is not readily available, is included. 
‘aui 


31449 anf SAND— 16-0436) Operator splitting, method of charac- 
teristics and algorithms. Hicks, D.L.; Madsen, M.M. 
(Sandia Labs., ue, N Mex. USA), Dec 1976. Contract 
E(29-1)-789. “top. D Dep. ep. NTIS $4 


of continuum mechanics and 
the divergence-form expressions of these - After splitting the 
three-dimensional equations into a system of one-dimensional equa- 
dem, tie of may be applied to construct 
boundary-value algorithms for wavecodes. A procedure is pre- 
scribed and illustrated on several constitutive relations. This proce- 

dure produces boundary-value algorithms (based on the aan 
tics) for two- and three-dimensional wavecodes. This report also 

might construct a wavecode based on 


state energy of the Schroe- 


.; Wightman, A.S. (eds.). Prince- 
energy and free energy of 
wer ‘or the ground-state 
a particle in a potential are derived. 2 tables. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 31297, 31335 


31451 Search for gravitational radiation, a large-scale experiment 
requiring temperatures in the millikelvin region. McAshan, M.S. 
(Stanford Univ., CA). pp 3-10 of In Proceedings of the sixth interna- 
tional cryogenic —_ ig conference. Mendelssohn, K. (ed.). 
Guildford, Eng.; PC Science and Technology Press Ltd. (197: 
From 6. icED meeting; Grenoble, France (11 May 197 
Theory predicts thai 
ry p ts very energetic pulses of gravitational 
radiation should be produced during events such as soudiitienal 
collapse or the capture of matter by a black hole. Observation of 
these pulses is important to shed light on the basic nature of 
gravitation and to form the basis of a new branch of astronomy 
providing direct observational evidence of some of the most interest- 
ing occurrences in the universe. A gravitational wave antenna con- 
sists of a massive, high-Q acoustic resonator instrumented with very 
sensitive vibration detectors. The waves interact with the mass of 
the antenna leaving a tiny amount of acoustic energy which must 
then be amplified and recorded. Low-tem Operation is neces- 
sary for adequate sensitivity because the of the acoustic 
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signal is limited by the presence of thermal noise. At the present time 
work inthis field is being pursued by a number of groups 
world, and two lines of effort are developing. One is in the dev 
ment of aluminium bar resonators of mass about 5000 Kg to 
operated below 100 mK. The other concentrates on resonators of 
sapphire or some other very high-Q material. These are limited by 
crystal technology to the order of an Kg mass and would also be 
at very low temperature. Of the first category two resona- 
tors have been ; one, a 700 Kg may. Pelee ya 
an antenna temperature of 0.2°K. of second type has 
been operated, however research to this end is going on in several 
places. This field, combining as it does so many diverse technol- 
superconducting microwave 
=. in the millikelvin 
tec’ 


ELECTRICITY AND MAGNETISM 


31452 (AD-A—26334) Theoretical studies of SGEMP field gen- 

eration. Final Nov 1973—Nov 1974. Wilson, A. (Systems, 

Science and Software, La Jolla, Calif. (USA)). Dec 1974. Contract 

eee 129p. (SSS-R—75-2469). NTIS (US Sales 
y 

See also report dated 2 Oct 1973, AD—770613. 

Analytic models of the generation of IEMP in cavities (at 
pressures below 1 torr) and external to conducting objects in free 
nee a ee A series of computer codes devised to extend 

analytic approach to more complex situations is ited. Four 
areas of research are identified: (1) the effect of ae 
dielectric objects on the potential distribution in a cavity in w 
space charge —, (2) development of an analytic method to 
treat space-charge dynamics before the onset of space-charge-limit- 
dependent behavior of lasma sheath outside a (planar, cylindrical 
or spherical) conductor; conditions for pinching to occur in 
presen y, ynamics of a y ge- 
facility is examined with the 
electrostatic particle ) 


31453 (SAND—77-0033) Field penetration by diffusion th a 
shell. G.L. (Sandia Labs. 


Sean. Feb 1977. Contract andl Late, Nex 
frequency currents induced in a 


shell by 
by diffusion inside the shell. end missiles on the 
ground are particularly susceptible to lightning since they are often 
situated in open areas without lightning protection. A technique to 
predict internal fields due to an external excitation is set forth. The 
analytical procedure involves three steps: prediction of . ag 
estimation of the inside current distribution by m 
procedure as outlined has been partially verified by laboratory 
experiment. The technique is straightforward and enables the analyst 
to solve a large class of problems which cannot be addressed by 
other techniques. 10 figures. 


31454 (UCRL—52172) Time-domain modeling of nonlinear 
loads. Landt, J.A.; Miller, E.K.; Deadrick, F.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 29 Sep 1976. Con- 
tract W-7405-ENG-48. 28p. Dep. NTIS $4.00. 

behavior of an antenna or scatterer when loaded with a 
under linear conditions. In some cases, nonlinearity causes detri- 
mental effects, such as the intermodulation products arising from the 


within 
the capt cla of mode y 
wires. The nonlinear load that are considered include those 
with linear curves (€.g., one or more 


— (UCRL—52201) Computer analysis of the oer 
and discone-cage antennas. Deadrick, F.J.; Burke, “Ol, Poggio, 
ey Univ., Livermore (USA). Lawrence Livermore Lab.). 6 


ian 1977. Contract W-7405-ENG-48. 20p. Dep. NTIS $3.50. 
Two U.S. Navy communications antennas, the trussed-whip 
and the discone-cage, are numerically modeled and analyzed. Results 


splitting and the method of characteristics, and discusses the advis- 

ability of constructing general multidimensional wavecodes based on 

this approach. 

31450 Lower bound for the ground 

dinger equation using the sharp form of Young's inequality. Barnes, 
antenna. report and a proce- 
dure for treating general nonlinear loads. This procedure is applied 
lating the fields scattered from it), and a general nonlinear load 
represented by specified voltage—current functions. 7 figures. 
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are obtained for antenna input impedance in the hf frequency range. 
surements. The study illustrates an improvement in the numerical 
results obtained for wire of varying radii by use of the Numerical 
Electromagnetics Code (NEC) modeling program. 12 figures. 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 31314 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


THY) Turning point in the 
development of quantum mechanics and the early years of the Moess- 
bauer effect. Li ee HD. (Fermi National Accelerator Lab., Batavia, 

Ill. (USA)). Oct 1976 Contract E(49-8)-3000. 9p. (CONF.760814. 


From International conference on applications of holography 
and optical data processing; Tel-Aviv, Israel (23 Aug 1976). 

scribed with emphasis on the Moessbauer effect. (JFP) 


MAGNETIC FUSION ENERGY 


REFER ALSO TO CITATION(S) 30030, 30206 


31457 Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 12, 1976. Bibliography, author index, subject 
index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 


listing contains 264 references on various of 
included. (MOW) 
PLASMA RESEARCH 


REFER ALSO TO CITATION(S) 30668, 31714 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 31485, 31510, 31537, 31543 


31458 (AD-A—030618) The trapped electron mode does not give 
rise to heating. Memorandum report. a. W.M.; 
Ott, E.; Tang, W.M. (Naval Research Lab., D.C. 
1976. Contract E(49-20)-1006. lp. ORL —3347). 


3.50. 


(AED-Conf—76-309-113, PP 116) Injection oa 
ations for mirror reactors. Miley, G.H.; Miller, R.L.; Campbell, M. 
(illinois Univ., Urbana (USA). Fusion Studies Lab.). 1976. 

From 9. symposium on fusion technology; 
> Germany (14 Jun 1976). 
4 refs. Short communication only. Available from ZAED. 
fusion technology. Abstracts. 


meeting on theoretical and experimen- 
tal spect of heating of toroidal plasmas, Grenoble, France G8 Jun 


MAGNETIC FUSION ENERGY 


atoms are then converted to negative ions by an additional electron 
capture. 


31461  (CONF-760958—8) Plasma heating systems 


the Argonne power reactor. 
Fasolo, J.; Mills, F.; Moretti, A.; Norem, J. Univ., N.J. 
SA). Plasma Physics Lab.). 1976. Contract W-31-109-ENG-38. 
21p. . NTIS $3.50. 
rom 3. international s: jum physics on heat- 
taly (6 Sep 1976). 


A scoping conceptual design of a tokamak experi- 
mental power reactor (TEPR) have been completed. The design 


31462 (EUR-CEA-FC—834) Neutral injection heating in TFR. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
CEA Nucleaires de Fontenay-aux- 
Roses, 92 (France 6 top Physique du Plasma et de la Fusion 
Yao Jul 1976. (CONF-760637—6). NTIS (US Sales 


. international meeting on and experimental 


1976). 
A fast neutral of 570 kW was injected in TFR. This 
ger see y ten sources located on two i lines. 
efficiency of perpendicular injection is anal In certain 


conditions the ion temperature doubled and reached 1.9 to 2 keV at 
the center during injection. The temperature increases linearly with 
ed power allow to obtain some information on the ion behavior and 
the ion energy confinement time. 

31463 (INIS-mf—3227, pp 26) Relativistic electron beam injec- 
Onderzoek der Ma Amsterdam ). Instituut voor 
en n 1976. (In 


and 27 1976, Amsterdam. 


Netherlands (26 


31464 (aPPcz—1 Progress 1969-1973. (Ceskoslo- 
— The most experimental and theoretical results 


most important 
achieved by the scientific staff of the “Institute of Plasma 
Physics” in the period 1969 to 1973 are reviewed. In the first place, 
results of investigation of high-frequency field-plasma interaction are 
presented, with the main accent to high-frequency plasma heating in 
open devices as well as in toroidal ones. Much attention is paid also 
t and theory of the nonlinear classical electron 


reports 


31465 (IPPCZ—206, pp 43-46) Absorption of the microwave 
in a toroidal plasma. K: ky, V.; Musil, J.; Zacek, F. 
ate Akademie Ved, ree. Ustav Fyziky Plazmatu). 

jun 1 


From 8. Czechoslovak seminar physics and tech- 
es Zvikov, Czechoslovakia Os Apr 5). 
In VIII Czechoslovak seminar on plasma physics and technol- 


” The possibility of efficient transfer of microwave energy into 
a dense toroidal plasma at high magnetic fields was verified experi- 
mentally. The microwave absorption experiments performed previ- 
ously with a linear Sr column were repeated on 
the Intermezzo toroidal input was 


g plasma source was necessary. a4 
an overdense (N/Nsub(c)< <1 
densi first 


3233 
| are to operate ten years at or near 
electrical power breakeven conditions with a duty factor of greater 
than or equal to 50 percent and to demonstrate the feasibility of 
tokamak fusion power reactor techniques. These objectives can be 
met by a design which has a major radius of 6.25 m and a plasma 
radius of 2.1 m. Parameters for this reactor are listed, and a diagram 
is given. This paper will describe TEPR plasma heating systems. 
Neutral beam heating and rf heating are described. 

It is shown that in steady state the dissipative trapped electron 
cause anomalous energy exchange between electron ions, wi 
F i ing. numerical and experimental results concerning the electron trapping 
phenomena is demonstrated. Further, among others, the calibration 
procedure of a corpuscular diagnostic apparatus is described and 

31460 (CEA-CONF—3586) Low energy neutral injector for pro- 

duction of negative ions. Geller, R.; Jacquot, C.; Ludwig, P.; Sermet, 

P. (Association Euratom-CEA, Centre d’Etudes Nucleaires de Gre- 

noble, 38 (France). Groupe de Recherches sur la Fusion Controlee; 

CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). Service 

d’Ionique Generale). 1976. 9p. INIS. 

injection unit = _ __ in 

Tokamak devices is presented. An electron cyclotron resonance and ae Se diameter i 7 

microwave ion source (f= 10GHz, R.F. 2kW) is associated @< 1) an independent preionizin, 

with a supersonic molecular beam (a=1 at/cm*) for the charge microwave energy absorption 

exchange. Charge exchange of D* ions on sodium atoms in a plasma was easily created. Th 

uniform field typically produces 2A of neutral equivalent current increased with the magnetic field strength and then e sa = 

: with a total divergence y ~4y! 4 deg and an energy of 4keV. The ed. The microwave power reflection was very small, the system 
current density is better 0.1A/cm?. The low energy neutral slow-down structure - plasma representing an almost matched load. 
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Thus, the energy transfer into the plasma was practically lossless, 


31466 (Juel—1299) ge studies on the high-frequency 
heating of a plasma in the range of the ion cyclotron 
harmonics. Laeuter, R. Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Plasmaphysik; Essen Univ. (Gesamth- 
pope ney A (Germany, F.R.)). May 1976. 66p. (In German). NTIS 
(US Sales Only). 
The the HF heating of a plasma i lindrical 
its on of ap in a cy! 
arrangement with pm | frequencies a in the ion cyclotron harmon- 
ics nwsub(ci) are described. A magnetized plasma of relativily high 
ae cm~*) is generated in a pinch-like source 
a inlet, and said plasma then expands along diver, — 
Id lines in a quasi-static homogeneous guide field 
This results in a practically fully ionized, low-impurity = 
more or less homogeneous plasma column of a diameter of 
more or less homogencous plas between 5 x 1074 and 5 x 10 
and at electron temperatures of 5 to 8 eV. py ap tel 
hydrod: wave is excited in plasma by means of a 1.8 m 
Stix coil which is part of the anode resonant circuit of a pulsated 1 
MHz 500-kW transmitter. The axial wavelength is lambdasub(z) = 
45 cm, the pulse duration amounts to tau = bs. The de a 
modulation B tilde/Bo of the quasi-static magnetic field oe 
field is adjustable and ranges between 0.015 and 0.06. The heating at 
2wsub(ci) and 4wsub(ci) is investigated within this study. Efficiency 
w that a very effective energy transfer to the 
plasma occurs with both frequencies. Ion temperatures between 70 
and 100 eV are ascertained by means of a retardin — 
trometer. For plasma heating, similar turbulent uoiitiens aan 
be responsible in both cases whereas the linear wave-particle do 
nance at ae 4 seems to be of subordinated importance. The 
theoretically assumed ie at 4 on decay into ion-Bernstein waves, 
le at 4 ws 


ing magnetic 


which should be ci), is not observed. Measure- 
loops and Nye probes 

ent obvious, by 
an anormally pulse might be 


31467 (KFTI—74-43) Device for measuring power absorbed by 
Kalinichenko, S.S. (AN Uk- 


rainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1974. 9p. (In 
NTIS rt Sales Only). 


whose oper- 
tion is based onthe rato between the incident dnd reflected tages, 
ina p = (usub(inc)su usu u tho. Vo! 
ducer, wash boocmeainn of a current transformer and a voltage 
divider. Squaring operations are performed with the aid of two 
nonlinear units, ucing the dependence y = x”. Subtraction of 

is from 1x 800 LW Siren 
e is to is 
2 to 12 MHz, 
31468 (N—75-29549) Heating and containment of a plasma in a 
small tokamak device. Dekluiver, H.; Piekaar, H.W. (Stichting voor 
Fundamenteel Onderzoek der t Materic, Ju tphaas (Netherlands). Insti- 
-, voor Plasma-Fysica). Dec 1974. 9p. (REPT—74-87). NTIS 
with ion peratures as as is proposed. It co 
assembled from a device of Game Sted eof for confinement and 
heating studies of 1 keV plasmas, the cost difference deriving mainly 
from that of a 3 tesla coil set and its power supply. Theoretical 
justifications and the proposed magnetic field configuration are 
discussed. 
31469 (PPPL—1311) Observation | parametric instabilities in 
lower hybrid radio frequency heating of tokamaks. Porkolab, M.; 
Bernabei, S.; Hooke, W.M.; R.W.; Nagashima, T. 
Univ., N.J. (USA). Plasma Physics Lab. .). "Dec 1976. Contract K(11- 
1)-3073. 11p. NTIS 
which shows that during 


lites ae excited, and the ion heating corre 
nes With the presence of the spectra. A theoretical 


31470 1964 computer run on a laser-imploded 
capsule. E. (California Univ., Livermore (USA). Law- 
rence Livermore rb). 28 Mar 1973. Contract W-7405-ENG-48. 4p. 
Dep. NTIS $3.50. 

WAZER Alchemy 7b (WA-7b) is a WAZER calculation of a 
laser-driven micro-implosion of a capsule a 
gold by a thick deuterium 

target the shape of the laser 
used to irradiate it are descri 


31471 
the guiding-centre model of a plasma. Tataronis, J.A.; Grossmann, W. 
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lew York Univ., N.Y. (USA). Courant Inst. of Mathematical 
). Nucl. Fusion; 16: No. 4, 667-678(1976). 

A theoretical investigation of the use of the guiding-centre 
plasma “GCP) model to describe RF absorption in a non-uniform 
plasma is made. The absorption is studied in the transit time magnet- 
fe pumping (TTMP) and Alfven wave frequency ranges. An exter- 
the continuous spectra of the linearized GCP equations of motion 
describing the plasma dynamics. Absorption arises from local reson- 
ances which characterize the continuum. The total GCP spectrum is 
composed of components which are found in ideal MHD and Vlasov 
kinetic theory. The effective impedance of an external coil assembly 
is calculated for tokamak and scyllac configurations in both the 
TIMP and Alfven wave regimes. Very optimistic results are ob- 
tained for both configurations indicating that effective coupling of an 

The results also show that better coupling is possible with 
frequencies than with TTMP. The results are compared with similar 
calculations only the ideal MHD-model; similarities and devi- 

ations are pointed out. 


31472 Semiquantitative estimates of currents generated by mon- 
ochromatic waves in toroidal Klima, R. (Ceskoslovenska 
. Ustav Fyziky Plazmatu). Czech. J. Phys.; 26: 


transft 
sions is pointed out. If the bounce period of trapped 
than thir collisional relaxation te, the tajor part ofthe toroidal 
current is generated due to collisional dragging of non-resonant 


re 3 Plasma heating and dynamics in a theta-pinch. Commisso, 
R.J. Baltimore; Univ. of Maryland (1976). 140p. University Micro- 
films Order No. 76-27,370. 


diagnostic techniques and 11 
-pinch plasma is studied. The 

magnetic and electric probes, high speed photography, visible 

= vacuum ultra violet spectroscopy, and Thomson scattering. A 

model for the ion implosion dynamics is discussed in which the ions 

are coupled to the electrons 

ic field. As a consequence of the model, the potential associated with 


te not consent with eating 
nism (e.g., particle-particle collisions, resistivity, etc. ‘Therefore, 
por os ih must be evoked to consistently in the 
data. Plasma turbulence, driven by the free energy available from 
relative drifts and temperature anisotropies, is one such mechanism. 
31474 Plasma penetration into a deep channel line cusp. Lamm, 
A.J. Los Angeles; Univ. of California (1976). 125p. University Mi- 
crofilms Order No. 76-26,891. 

Thesis (Ph. D.). 

How th cusp with a profile halfwidth about equal to 

magnetic field and r/sub i/ is the ion gyroradius. om 

ion gyroradius, which is some ten times larger. The appearance of 


and ways were found to minimize them in the present study. The list 
includes: strange ing shoulders on the density profiles in 
strong electric in the sheath regions 


ing 

in width and the spatial location and content of the noise spectrum, 

which, in turn, will fully (in the future) lead to a deeper 
i sine of the i iated ion ti 


31475 Ohmic heating in a supported toroidal quadrupole. Guss, 
w.c. U of Wi 197 U 
fips Orr No, 7620.10. isconsin (1976). 220p. University 
Thesis (Ph. D.). 


the time that the parallel electric 


No. 6, 638-645(1976). 

Landau damping and transit time damping are analyzed from 
the point of view of toroidal electric current generation. Steady 
current density and _ absorption are estimated. The importance 
electrons. 
the field can be estimated spectroscopically. The ; compare 
with theoretical estimates and endent robe measure- 
such a larger width Will probably dampen some recent enthusiasm 
for simple cusp containment in fusion studies. Several unexplained 
and disturbing effects in previous studies were examined in detail, 
_ primary ionizing in cusp regions. examin- 
a cusp. | 
plasma in a small supported toroidal quadrupole. Computer calcula- 
tions of the average inductive electric field parallel to the magnetic 
lines of force are included which, along with the measured 

e local conductivity. i 
field was less than the Dreicer 
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critical field, the et ly sigma = 2 x 10°*°n/sub e/ 
(cm"*)/T/sub e//sup /2/ changes 
10-* e//sup ohm™' cm ible 


partic purity 
radiation, the latter is the most important. At 
kW) all but 30 percent can be accounted for by 

, the heating, losses to the su 


31476 (CONF-761012—40) Experiments in magnetoacoustic 
heating of plasma in tokamak T-4. Buzankin, V.V.; Vershov, — 
Ivanov, N.V.; Kovan, 1.A.; Krupin, V.A.; Popov, LA.; 

LB.; Sokolov, Y.V. (Gosudarstvennyj Komitet po Ispo!'zovani 


research; Berchi 
Ge high frequency heating 
are its of the experiments in 
of plasma in the T-4 unit in the frequency eet 4 
or equal to @ is less than or equal to 3w/ 


designed as a loop uninsulated from 
dielectric which enclosed 
by molybdenum diaphragms. Experiments 
the high electrical of this injection 
plasma as well as in the di ‘ge pulse of the T: 


31477 on heating plasma by 
means of a bundle of fast neutral atoms in yong ee 
(Gosudarstvennyj Komitet po I’zovaniyu Atomno: ii 
SSSR, Moscow. Inst. Atomnoj gii). ted “Translation by 
W. Appich Jr. of USSR report. 18p. Dep. NTIS 
6. international on on pase physics con- 

trolled nuclear fusion research; 
Republic of (F.R. Germany) (Gee 197 aaa 

This report presents the results of experiments on additional 
the method of in 


deuterium plasma at a toroidal 
pinch radius of a = 


density is anti n/sub e/ approximately 

electron temperature in the center is T/sub e/(o) approximatel: 
equal to 600-700 eV, ont Stes in the center is T/; 
i/(o) approximately to 300 eV. Follo the 
capture and confinement of the bundle of 30-40 k 

approximately 100 eV, and the temperature of the 10 percent admix- 
ture of hydrogen increased by approximately 200 eV. 


31478 Energetic ion distribution resulting from neutral beam 
injection in tokamaks. Gaffey, J.D. Jr. land Univ., _ 
Park (USA). Dept. of Physics and Astronomy). J. Plasma Phys.; 
No. 2, 1976). 

F 


tropic for velocities much less than the injection velocity, however, 
the distribution is sharply peaked in both energy and pitch angle for 
velocities near the injection velocity. Approximate 
gee for the distribution in 

and for velocities greater than the injection velocity. The 
effect of a weak parallel electric field is also given. 


urgens, lopman, 
J.B. der Materie, Amster 


dam (Netherlands). Instituut voor Atoom en Molecuulfysica) 
Plasma Phys.; 18: Ne. 11, 821-828(Nov 1976). . 
Injection of a 500 A electron 


a collisionless, perpendicular 
shock. Sanderson, J.J. Andcows Univ. (UK)). J. Phys. D 
— 9: No. 16, 2327-2330(11 Nov 1976). 
separately for electrons and for ions. The resulting 
an of previously derived conditions 
and are shown to reduce to these in appropriate limits. However, 
even in these limits, these new results are more general, since the 


31481 Electrostatic trapping of an intense relativistic electron 
beam in a magnetic mirror. 
Labs., Inc., San Diego, CA). JEEE Trans. Plasma Sci.; PS- 
No. 4, 246-248(Dec 1976). 

Observations of rapid axial oscillations of an intense relativis- 

tic electron beam in 

ily provides 
mylar foils at the jugate mirror field maxima. The region be- 
tween these foils was with a few Torr air to provide a beam 
induced plasma for charge and current neutralization. The regions 
Gullo wane ot 10° * Torr. One 
foil formed the anode of a s ge limited relativistic electron 
diode which launched the into the mirror. When the beam 
a manner quite similar to the anode foil oscillations observed by 
a space-charge limited electrostatic well was established 
the electrons and reaccelerated them through the foil, 


or quenched in the diode plasma after gap closure. 


31482 Supplementary plasma heating studies in the Atomic 
Plasma Sci.; PS-4: No. 4, 257- 


wee 
A nonexhaustive 
description of the world effort on this topic is also presented. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 30566, 31464, 31688, 31689 


31483 Laser plasma particle velocities. 
Master's thesis. Callahan, D.J. (Naval Postgraduate School, Monte- 
rey, Calif. (USA)). Jun 1976. 126p. NTIS $6.00. 

lormed on laser produced plasma from 
aluminum tar 


its were perf 
10 to the ( 
double 


(10 to the 6th power) cm/sec (the bulk of the plasma), and 4.0 X (10 
to the 6th er) cm/sec. A fifth, very fast signal at 1.0 X (10 to the 
—o detected but it was not oe 

present. Investigation velocity distributions as a function 
Boltzmann distributions, but exponential 


31484 (AD-A—030085) X-ray a> 
minum plasmas. Master's thesis. Shewchuk, S Postgradu- 
ate School, Monterey, Calif. (USA)). Jun 1916. 125p. NTIS $5.50. 
Electron temperatures a been evaluated using the x-ray 
mien, Et lasmas created by irradiating a solid Aluminum 
2 SOOMW, Studies of the x-ray emission 

| the plasma at 5 x (10 to the 11th power) W/(cm squared) using 
two absorption method indicated temperatures from 
136 to 185eV. No ae activity was detected for the foil 
combinations used. Ti ture was related to laser flux density by 
the scaling factor 0.404. ed temperature remained constant for 
cratering with up to 25 laser pulses focused at the same spot. 


FP MAGNETIC FUSION ENERGY 3235 
results in plasma electrons to temperatures of 400 The 
to the form of the conductivity. Several criteria for MHD stability heating occurs only in a finite region of the plasma column near the 
are evaluated in connection with large low nee werd current fluctu- diode. The amount of energy transfer is of the same order as 
ations in the region of an inverted density distribution. The measure- theoretical estimates for electron-electron two-stream interaction, 
ment of, and the discharge sensitivity to, magnetic field perturbations whereas the calculated growth rate enables saturation during the 
is described. An energy balance experiment is iormed during the short beam pulse of 20 ns. 
heating. Of the 
radiation and hydro 
peak power input ( 
the three main losses 
small part (less than ee of the particle losses. impurity 
radiation was numerically simulated giving a close fit to the experi- 
mental data for the case of an impurity density increasing with time 
and proportional to the electron density. 
Translation by J. Crabbs of USSR report. $3.50. 
From 6. international conference on 7 | - and con- 
frequency HF oscillator with rated power of approximately 1 
was used to excite magnetoacoustic oscillations in the a a 
y a 
both sides 
mstrated 
absence of 
thereby reflecting the beam. When the reflected electrons reentered 
the diode, they were once again “electrostatically” reflected. This 
process continued until the oscillating beam was either lost through 
the “virtual cathodes” outside the fouls, dissipated in the drift region 
— 7 heating of toroidal plasma i 
source of the slit type (30 slits, 6 x 0.2 cm?) was used. This source e research on supplementary heating Of toroidal plasma in 
made it possible to produce an ion current of up to 14 A at an France at the Commissariat a l'Energie Atomique and in the Europe- 
accelerating voltage of 20 kV. At this voltage a bundle of atoms at a 
power of approximately 140 kWt was introduced into the discharge 
chamber. A study was made of tangential injection in a direction 
tangential to the circumference with a radius of 61 cm parallel to the 
current in the plasma. The experi ts were carried out with 
tensity of 10 kOe, a 
equal 
abe average plasma 
ee volts In analyzing 376 _ ; pictures of the probe 
beam injected into a magnetized plasma consisting of Maxwellian 
ions and electrons with vsub(thi) << vsub(b) << vsub(the). The 
time evolution of the fast ion distribution is given in terms of an power distributions. 
infinite sum of Legendre polynomials for distributions that are 
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Preliminary measurements indicated x-ray intensity was proportional 
to (p sup 1/4) over the range 10 to microns. Initial work was 
completed on a vacuum photodiode useful for high resolution 
photon detection in the soft x-ray region of the spectrum. 


31485 10(pt.2)) Annual progress report of the 
Grenoble Research Group, January 1 to December 31 1975. (Associ- 
ation Euratom-CEA, Centre d'Etudes Nucleaires de Fontenay-aux- 
ory 92 (France). Groupe de Recherches sur la Fusion Controlee; 

d'Etudes Nucleaires de Fontenay-aux-Roses, 92 


(rane ue du Plasma et de la Fusion Controlee). 
nd]. ih p. (in Fre ‘dn French) S (US Sales Only). 
toroidal 


tudies were carried out on problems related with 

ental studies concern: the applica- 

of electron cyclotron resonance, Petula and 

E k and the Wega stellarator (operation and plasma 

31486 (IPPCZ—206, pp 50) Spectral diagnostic of plasma in the 


coaxial gun. Bacilek, J.; Hruska, J. Kubes, P. (Ceske Vysoke Uceni 
ae ke, Podebrady (Czechoslovakia). Fakulta Elektrotechnicka). 
‘un 1975. 
From 8. Czechoslovak seminar “a physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 197: 
ogy. 
Plasma ejected from a coaxial plasma was sonaasies 
ly. The coaxial gun consisted of two 
$7 and 100 mm in diameter, the length o c=. 
electrode 67 mm. The was fed by a 11 wF capacitor bank 
of 16 kV voltage. Hydrogen, helium and air were used as 
emission spectra were recorded with 
h ISP-51 and with a monochromator-photomultiplier system. 
plasma density reached its maximum of 4x10'* cm~* with the 
moment also spectral lines of electrode material were most 
intensive. The electron temperature calculated from the presence of 
spectral lines of OII, CII and NII was about 2 eV. The velocity of 
cmsec™! calculated from the Hsub(8) 


31487 pp 26-27) Gane dependences in 
nitrogen pulse excited microwave discharge. Janca, J.; Talsky, A. 
(Universita J.E. Purkyne, Brno (Ceechoslovakia)). J Jun 1975. 

From 8. Czechoslovak seminar on plasma physics and tech- 


sate Zvikov, Czechoslovakia (28 Apr 1975). 
In VIII Czechoslovak physics and technol- 


seminar on 
Specttoscopic and microwave investigations were performed 
of a nitrogen disc ge with the gas flowing through the discharge 
the discharge was excited by a h.f. pulse. In such a 
discharge, currently used as a chemical plasma reactor, a marked 
and translational temperatures. The conditions were found to be 
substantially affected by the duration of the h.f. pulse and by the gas 
plc shor thn is relation fine wih 
electron temperature and high electron density could easily be 

ed at relatively high pressures. 


31488 (IPPCZ—206, pp 23-25) Determination of electron densi- 
ty distribution using microwave cavities. Mikus, O.; Lukac, P.; Masti- 
(Komenskeho Univerzita, Bratislava (Czechoslovakia)). 
fun 

From 8. Czechoslovak seminar 'ysics and tech- 
nology; Zvikov, Czechoslovakia Apr 

in Vit Cechsova seminar on pana physics nd 


A microwave cavity resonator 
different radial electric field distributions 


Developing speed was a problem in an application that uses 
an x-ray to record and analyze data from laser-fusion 
experiments, which allow no more than an hour between successive 
shots. The problem has been overcome with an advanced x-ray 


spectrometer system that uses a self-scanning photodiode array to 


ERA VOL. 2, NO. 12 


uce digital records of the low-energy x-ray spectra radiated by 

ywchen, soheg The digital information is transmitted to a data- 

receiving system, where it is either analyzed immediately by a digital 
computer or stored on magnetic tape for later analysis. 


31490 (ERDA-tr—36/1-6, pp 13-21) Diagnostic schemes for the 
of plasma under random transverse oscillations. 


study of axisymmetric 
Preobrazhenskii, N.G. (Inst. of Theoretical oa Mechanics, No- 
Tracslated from Nukleonika; 20: (1975). 


i 

profile either of the integral intensity or of the coefficients of plasma 
absorption and emission (Abel transformation). 
a thick layer are considered. Indirect and direct approaches to the 


measurement according 

spectral lines. Volkova, L.M.; Vavilin, K.V.; 
Devyatov, A.M.; Sherif, M.A. (Mosko vskij Gosudarstvenny} Univ. 
(USSR)). Vestn. "Mosk. Univ., Ser. III. Fiz. Astron.; 16: No. 4, 145- 


148(Mar 1975). (In Russian). 
For English translation see the journal Mosc. Univ. Phys. 


From the analysis of a measurement method it was concluded 
that for single-valued determination of the electron temperature in a 
low-temperature plasma at low pressures from measured ratios of 
tral line intensities it is necessary that the condition [Esub(k1)- 
US ee ae (Esub(k) is the excitation poten- 

tial, Tsub(e) the electron temperature). 


31492 Use of internal probes for diagnostics of pulse plasma. 
Maloch, J.; Maftul, J. (Ceske Vysoke Uceni Technicke, 
(Czechoslovakia). Fakulta Elektrotechnicka). Czech. J. Phys.; 26: 

3, 269-281(1976). 

The use of internal magnetic and electric probes for the 
determination of plasma parameters in the rail accelerator is dis- 
cussed. The suitability of the electric probe is verified by a compari- 
son of the floating and plasma potentials. The intrinsic field 
in the cluster, of the current 
density and density of electrons in the cluster were measured by 
these two probes. On the basis of obtained results were determined 
the degree of ionization and mean value of the intrinsic magnetic 


An experimental investigation has been conducted to use a 
high intensity pulsed x 

was chosen for the plasma discharge. An 

X ray intensity emission has been made. 


the diagnostic 
difference between argon and hydrogen, a theoretical 
of the focus was determined by a crystal 


The polarization of the x ray was measured at a direction 

to the DPF axis. The change of the polarization with 

time indicated that the plasma im radially and then followed 

by an axial flow. The correlation of the x ray signal with the voltage 

signal showed that the plasma resistance was rising after the density 

reached its maximum, and associated the increase of the resistivity as 
a result of ion-acoustic instability. 


31494 Use of Langmuir probes in the study of high pressure 
(Alberta Univ., Edmonton (Canada). of 
Ady. Phys.: 25: No. 5, 

dc. and transient 


explaining experimen 
ing over wie range of conditions noted wi the sim of enabling 


some assessment to 
probe measurement. 


warth, R.W. (University of Southern California, Los Angeles 
(USA). Electronic Sciences Lab.). Appl. Phys.; 11: No. 2, 147- 
151(Oct 1976). 

2 figs.; 10 refs. 

We compare two nonlinear optical effects which show prom- 
ise of yielding directly plasmon frequencies, damping rates, and 


made of the feasibility of carrying out a given 


is COnsidered. Un Dart IS OF TIACG O 
lem are errors on are 
mated. Statistical regularization yields the best results. 
Bull. 
31493 X ray diagnostics of the argon filled dense plasma focus. 
Wang, P. Houston, TX; Univ. of Houston (1976). 95p. University 
Microfilms Order No. 77-400. 

(Di 
Dense 
ray so 
effort 
Although it has not yet been possible to operate with as high energy 
in argon as in hydrogen, the argon focus provides an intensified 
this spectrum, one can obtain a combined radiation from a 3 keV 
thermal plasma and a 48 keV electron beam bombarding the center 
(TMo20 and was 

used for measurements of the radial density profile of the early 

afterglow period of a neon glow discharge. The ratio of measured 

frequency shifts of the two resonant frequencies was compared with 

that calculated for various radial distributions of the plasma density. 

The effects of the entrance holes and the tube glass walls were 

excluded by calibration measurements with plasma-simulating dielec- 

tric rods. Finally, the time dependence of the radial density profile of 

the neon afterglow was shown. 

31489 (UCRL—50025-76-3, pp 12-18) New x-ray spectrometer 

provides the recording speed needed to analyze electron temperatures 

and densities in laser-induced plasmas. Gadd, T.J. 8 Oct 1976. 
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intensities in small, transient ( 
induced Kerr effect is shown to offer 


powers (approximately MW) that are readily available. 


(AD-A—031169) Rigid rotor ion 
lemorandum 


layer. Mi report. Kapetanakos, C ; Chu, 
D.R. (Naval Research Lab., Washington, DC. "(USA)). a 1976. 
20p. (NRL-MR—3370). NTIS $3.50. 

The equilibrium properties of a 
ion layer that is confined radially by an 
field ithin 


Thermoluminescent detector spectral 
the retro-focus simulator. Interim report. Molen, sn 


(CEA-R—4772) Neutron spectra from the plasma Focus. 


(COO—2897-1) Excitation and ionization of highly 
charged ions by electron impact. Progress report, April 1, 1976— 
December 15, 1976. Sampson, D.H. lvania State Univ., Uni- 
bang Be (USA)). Dec 1976. Contract EY-76-S-02-2897. 24p. 
Dep. S $3.50. 

Results have been obtained for the scaled cross sections for 


genic tons With 2 = infinity are being 

to obtain additional Ter the val 

in proportion to thei 
results for many transitions in ions with three 


comment results for umber of transitions are expected 
by 


31501 (EUR-CEA-FC—813) Development and applications of 
the radiative-collisional model for plasmas out of local thermodynamic 
equilibrium. Emard, F. (Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de Re- 
cherches sur la Fusion Controlee; CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee; Paris-11 Univ., 91 - Orsay (France)). Mar 
1976. TIC. 


tion are presen it imp! in 

related with the evaluation of the radiative field in the plasma, are 
analyzed. The model is compared with other theories on ion-elec- 
tron recombination by studying the role played by each of 
reaction in the plasma evolution, and with experimental its on 
hydrogen and helium plasmas. The initial model is developed to 
study other phenomena such as the effect of heavy collisions, or the 
behavior ofthe plasma submitted to an external energetic source (i. 
laser beam). Most results presented have already been published and 
are only recalled. 


Braginskij, S.I.; Vikhrev, V.V. (Gosudarstvennyj 

itet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomng} Energi 1 (In Russian)» NTIS (US Sales Only). 


mation oa shel he inl tage 
pulse discharge in a gas is studied. The 

gas and analysis is made for the simplest model of current skinning 
on the basis of the autosimulative solution. The problem of the 
formation of the current shell is solved numerically and the 

results of this solution are discussed. The problem of stability of the 
current shell formation is considered. The causes of disintegration of 
the current shell into individual luminous channels, which are 
termed fibres are discussed. To ensure the possibility of comparing 
with experimental data, the numerical solutions are based on the 
discharge parameters which are characteristic for installations of the 


“non-cylindrical z-pinch” type. 
Vana, J.; Bohacek, V.; Ripa, M. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Fyziky Reno By Jun 1975. 


From 8. Czechoslovak seminar 
Czechoslovakia (28 Apr 1 

at is given of a new device called MMD (modified 


A description 
interaction. Two counter electron beams of Bril- 


of current in an ionizing 


31504 (IPPCZ—209) Some properties of the gas discharge in a 
magnetron . Kolacek, K.; Koerbel, S. (Ceskoslovenska Aka- 
demie oe . Ustav Fyziky Plazmatu). Jan 1976. 20p. TIC. 
investigated 


ge in magnetron geometry was experimentally 

pressures less than 10~* torr a high-voltage dis- 
charge formed (similar to a corona discharge), which discontinuous- 
ly turned into a glow discharge when the increased. 


accuracy of computed wavelen 

experimental data on inner rah transitions in singly ionized 
atoms. Relativistic effects can be extremely important for An = 0 
transitions, but are taken into account fairly accurately by the 
approximate relativistic methods used. Computed ionization energies 
are oo for important ions of Cr, a Ni, Kr, Mo, Xe, W, and Au. 

Computed wavelengths and oscillato: 
nance lines of most of these elements in 
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econd) plasmas. The Raman- 
significant advantages over 
firee-wave When plasma screening length is much small- 
er than c(division)[plasmon uency]. When the ing length is 
effect 
th laser 

PLASMA KINETICS - GENERAL 

31496 

well equations. The selec ution not y 

allows radial confinement of the gyrating protons, but also is simple 

enough that explicit, analytic expressions can be obtained for the 

particle density, current density, magnetic field and the radii of the 

p-layer, without any a priori assumption about the radial dimensions 

of the layer. When the ion density is high, thin layer equilibria exist 

only for small rotational velocities, and for a small range of the 

conducting wall radius, the frequency of rotation can be consider- 

ably greater than the cyclotron frequency corresponding to the 

externally applied magnetic field. 

31497 

analysis on 

Paschen, 

Segundo, 

Contract 

A one analysis of the x-ray fluence from the Aerospace 

Mark IV p focus ene in the retro-focus mode is discussed. 

A dosimeter fixture with 11 thermoluminescent detectors was used 

to resolve the spectrum in the —_ of 1 to 1000 keV. Two x-ray 

converter materials, tantalum and aluminum, were studied to demon- 

strate spectral tailoring. The actual spectra were unfolded from 

experimental data by using an operator-implemented computer rou- 

tine. An effective softening of the spectrum caused by the K-line 

emission at 1.5 keV was observed when the aluminum converter was 

used. (Author) (GRA) 

31498 (AED-Conf—76-309-106, pp 109) Are behaviour effects 

(Consiglio Nazionale delle Ricerche, Padua (Italy). Centro di Studio 

sui Gas Ionizzati; Padua Univ. (Italy)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 
OUIN-LYy D Valli W OY WO 
identical magnetron type guns. The main characteristics of the 

323p. (In French). NTIS (US Sales Only). 

A beam-target model is used to separate the deuterons in two 
populations: the accelerated ones and the target deuterons. The one- 
particle distribution function can be deduced from the neutron 

tra. Indeed, the experimental spectra were obtained by a time-of- 

flight method, with of tee ond 

The uncertainty is approximately 20%. increase In pressure ald fe W 
etc.). Values of pressure and magnetic field were determined for 
which the positive column occupied 3/4 of the discharge space (gai 
distance 4 cm) and an electric field of 100 V/cm could be ianeneal 

We The general nature of the change in energy level structures 

= infinity. A procedure has been given for obtaining approximate along an isoelectronic sequence is reviewed, with particular empha- 
results for ionization of highly charged ions up through neon-like sis on relativistic effects and changes in coupling conditions. The 

Vaience ectrons nav Dressed If Simpic Way terms O 

the scaled hydrogenic ion collision strengths Z*0./sub H/ and Z?72./ 

Configuration of highly Sequences of neutral Lt, Be, a, Me, Cu, and anc mc 

charg -like ions have been or 66 transitions. j detailed electric- and magnetic-dipole spectra are given for ions of 

figuration mixed and pr mixed results for inner-shell excita- 

tion of highly charged Li-like ions have been calculated for 96 

transitions. The procedures and programs for calculating excitation 31506 (WIS-Ph—76/18) Generation of an intense ion beam by a 

cross sections for He-like ions with relativistic corrections are mostly pinched relativistic electron beam. Gilad, P.; Zinamon, Z. (Weizmann 
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Inst. of Science, Rehovoth (Israel)). 1976. 1lp. NTIS (US Sales 


The sinthed electron beam of a pulsed electron accelerator is 
used to generate an intense beam of ions. A foil anode and vacuum 
drift tube are used. The space charge field of the pinched beam in 
the tube accelerates ions from the foil anode. Ion currents of 10 kA 
at a density of 5kA/cm? with pulse length of 50 ns are obtained using 


a5kJ, 450 kV, 3 2 diode. 
31507 Tapered Z-pinch and its potential use for relativistic elec- 
tron beam focusing. Baity, F.W. Jr. Raleigh, NC; North Carolina 
_ (1976). 114p. University Microfilms Order No. 76- 
45 
Thesis (Ph. D.). 

a of using a Z-pinch discharge for the 
purpose of focusing and guiding an intense mayor electron beam 
is examined. The nature of the collapse of the plasma column in a 

Z-pinch in argon is studied conta y and theoretically, 
with a snowplow model for the tapered Z-pinch being developed. 
Results from relativistic electron beam theory are used to estimate 
the magnitude of various effects expected in the interaction of a 
relativistic electron beam with a tapered Z-pinch. Two different 
modes of operation of a relativistic electron beam - tapered Z- _ 
system for solid target irradiation are proposed and analyzed. 
ruled out as impractical, but the other appears promising for efficient 
transport and concentration of intense relativistic electron beams. 


31508 Supra-thermal charged particle energies in a low pressure 
radio-frequency electrical discharge in air. Littlefield, R.G. Orono, 
ME; Univ. of Maine (1976). 89p. University Microfilms Order No. 
76-28,674. 


Thesis (Ph. D.). 

Velocity spectra of supra-thermal electrons escaping from a 
low-pressure radio-frequency discharge in air have been measured 
by a time-of-flight method of original design. In addition, the energy 
spectra of the supra-thermal electrons and positive ions esca 
from the rf discharge have been measured by a retarding potenti 
method. Various parameters affecting the energy of m2 supra- 
thermal charged particles are experimentally investigated. A model 
accounting for the supra-thermal charged particle energies is devel- 
oped and is shown to be consistent with experimental observations. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 31734, 31736 


31509 (INIS-mf—3309) Experiments on toroidal diffuse pinches. 
Oomens, A.A.M. (Rijksuniversiteit Utrecht (Netherlands)). 13 Mar 
1976. NTIS (US Sales Only). 

r 


base. (MOW) 


kinetic theory of momentum 
from high-frequency field to a collisional plasma. Klima, R.; 
een V.L. (Ceskoslovenska Akademie Ved, Prague. Ustav 
Fyziky Plazmatu). Jan 1975. 17p. (In Russian). TIC. 
In Russian (although with English title) with shortened Eng- 
lish version on p. 14-16. 
theory of quasilinear relaxation in a collisional pong 
developed taking into account the conservation of the 
ponent of momentum. The kinetic description of H.F. dragging of ae of 
electrons includes Coulomb collisions. The dependence of 
dal current on the H.F. field am a emt and the plasma parameters is 
found. If the H.F. field is weak the toroidal current is proportional to 
the second power of the H.F. amplitude. In the case of a strong H.F. 
field a saturation effect of the current is pointed out. 


31511 (IPPCZ—206, pp 52-54) Generation and transport of a 
high current relativistic electron beam in a magnetic field. Sunka, P.; 
Kovac, I.; Piffl, V.; Ulischmied, J. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Fyziky Plazmatu). Jun 1975. 

From 8. Czechoslovak seminar on plasma physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1975). 

In VIII Czechoslovak seminar on plasma physics and technol- 
ogy- 


Preliminary experimental results obtained on the new relativ- 
istic electron beam facility REBEX are rted. The relativistic 
beam (600 keV, 30 kA, 70 ns), produced y a foil diode with a 
plasma cold cathode, is injected along a mirror magnetic field (9 kG, 
mirror ratio 1,5) into a vacuum interaction chamber filled with 
neutral gas at low pressure or with plasma generated by an indepen- 
dent plasma source. Transport of the relativistic electron beam in a 
neutral gas was studied as a first step. At pressures below 10-* torr 
the collector current measured at a Sistant’ collector (2 m) was near 
the critical vacuum current, in accordance with theoretical esti- 
mates. At higher pressures partial charge neutralization of the beam 
occurred resulting in an tt of the collector current. 
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the beam into a (10 cm™*) the 
collector current became comparable with the injection current. 


31512 By eng Formation of convective cells, anomalous 
diffusion and strong turbulence due to drift instabilities. 
Cheng, C.Z.; Okuda, H. (Princeton Univ., NE (USA). Plasma 
—— Lab.). Jan 1977. Contract E(11- 1)-3073. 13p. Dep. NTIS 
3.50. 
Large scale, fully three-dimensional particle simulations have 
been out out for the collisionless drift instabilities in a cylindrical 
. It is found that nonlinear excitation of convective cells 
(omega = 0, k/sub parallel bars/ = 0) due to drift instabilities gives 
rise to enhanced turbulence and anomalous plasma diffusion. The 
observed power spectra have resemblance with the recent measure- 
ments in toroidal 


31513 (PPPL—1317) Quasineutral particle simulation model 
with to ion wave propagation. Okuda, H.; Dawson, J.M.; 
Lin, A.T.; Lin, C.C. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Jan 1977. Contract E(11-1)-3073. 29p. Dep. NTIS $4.00. 
A new class of particle simulation models has been dev 
which > the high-frequency space charge oscillations w 
keeping the low-frequency ion-density fluctuations road oy 
Physically, the quasineutrality is maintained as the adiabatic elec- 
trons follow the ion-density fluctuations so as to Debye shield the 
resultant electrostatic potential. It is, therefore, possible to use the 
-_ time step com le to the characteristic time scale of 
the low-frequency oscillations so that realistic plasma parameters can 
be used in the present simulation model. Applications to the ion 
sound propagation, ion-ion two-stream and low- 
uency fluctuation spectrum in a magnetic are given. How to 


ionized Abur-Robb, M.F.K. (Univ. of Kuwait). J. Univ. 
Sci.; 2: 5-6(1975). 

The problem of temperature relaxation in a uniform fully 
ionized plasma is generalized to include the effects of a static electric 
field. An energy equation is derived from which we get an equation 
for the approach to a temperature-balance. It is deduced that the 

runaway (energy increasing without limit) when the elec- 
tron temperature is greater than three halves of the ion temperature. 
A general criterion is also deduced. 


31515 Analysis of classical impurity transport. Papoular, R. (As- 
sociation Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee). Nucl. Fusion; 16: No. 4, 679-686(1976). 
This work is an application of Braginskii’s classical theory of 
particle transport to partially ionized plasmas in cylindrical geome- 
try or toroidal geometry in the Pfirsch-Schlueter re; . Particular 
attention is given to the steady state, for which 
distributions are determined, and the re-cycling ne is 
analysed. On the assumption of coronal equilibrium, numerical com- 
putation shows that, although the centrifugal and centri fluxes 
of ions of particular ionization degree may be large, electron 
and global ion fluxes are usually contrast with experimental 
results. Possible anomalous fluxes are necessarily linked with viola- 
tion of coronal equilibrium; in this case, a transport equation for the 
ven as a substitute to the coronal 

tion also shows the ‘dignificance of 


31516 Value for money in 
J.W. (Reading Univ. — 
tional methods in classical and tum physics. Hooper, M.B. (ed.) 
Univ., Glasgow K)). London; Advance Publications 
From 3. national computational physics conference; Glasgow, 
UK (27 Aug 1975). 
The established particle-mesh method of simulating a colli- 
sionless plasma is discussed. Problems are outlined, and it is stated 
that given constraints on mesh size and particle number, the only 
way to by the compromise between ive forces, collision 
time and heating | time is by altering the force calculating cycle. In 
= for money’, schemes, matching of parts of the force calcula- 
tion cycle is optimized. Interparticle forces are considered. Opti- 
com ‘ollowing sections cover 
comparisons with other schemes. 


31517 Computational plasma physics. Killeen, J. (California 
Univ., Davis (USA)). pp 83-120 of In Computational methods in 
classical and quantum physics. Hooper, MB. (ed.) (Strathclyde 
Univ., (UK)). London; Advance Publications 1976). 

3. national computational physics conference; Glasgow, 
UK (7. 1975). 


Following an introductory section, the sub 
under the headings: computer models of i 


plasma simulations. 
196-205 of In Computa- 


y confined plas- 


Culham, UK (9 Sep 1975). 
So abstracts for each paper were entered into the data 
ONS O sam impul and Giicren 
for common impurity concentrations. 
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31518 Electron-ion of a non-equilibrium plasma. 
Kvasnica, J. (Karlova Universita, Prague (Czechoslovakia). Fakulta 
Metemeticho-Fyzikainl). Czech. J. Phys.; 26: No. 6, 646-650(1976). 
El ion bremsstrahlung in a weakly ionized uniform 
external fields) is investigat- 
frequency v; is assumed to be veloci' 
independent (Hz and He plasmas). respective Fokker- 


tion a different behaviour of intensity i found f From the calcula- 
Sesser or approximately 5 the 
difference between equilibrium and jum intensities be- 
comes insignificant. 


31519 Possible approach to calculating anisotropy effects. 
Taylor, J.C. (Glasgow Univ. (UK)). pp 406-413 of In Computational 
methods in classical and quantum physics. Hooper, M.B. (ed.) 
(Strathclyde Univ., Glasgow (UK)). London; Advance Publications 


Ltd (197 
national computational physics conference; Glasgow, 


From 3. 
thermal conduction in magnetoplasma systems is 
ity y times greater to 
oY peat Beta. The The computer simulation of these effects by solving 
the evolution equations proposed at models of such systems present 
great difficulties as do all calculations involving widely 
timescales, often referred to as stiffness of the equations. In the 


, widely 


mogeneity stiffness is of course a common feature of plasma calcula- 
i present af a model intro- 
thermal anisotropy. An approach is pro- 
account two essential features (1) the aniso- 

of the T calculation in a 
or coping with the above features 
© timescales analytically to discretiza- 


column with currents purely in the azimuthal d 


fluid model is developed to describe the linear electrostatic stability 
of cylindrically symmetric plasmas with axial magnetic fields. 


electron-ion collisions 


place this effect in the internal fields by considering the ions 
shifted instead. The colin tee Vigo equation i solved and 


rotation, equilibrium surface envelopes, parametric excitation. 
Mahaffey, R.A. College Park, MD; Univ. of Maryland (1976). 178p. 
University Microfilms Order No. 76-28, 698. 
ro 
columns are "studied both e: 


31523 Physics of a fusion plasma boundary layer. Jensen, B. 
New York; Columbia "Univ. (1976). 160p. University Microfilms 
Order No. 76-29,320. 

isa 

phenomena occurring whea a hot, dense plasma containing a trans- 
wall. Thermal and boundary layers develop. This study 
includes the effects caused by thermal conduction, plasma convec- 
tion, magnetohydrodynamic phenomena, atomic recombination and 
ionization, diffusion of neutral atoms which are formed near the 
pressure, neu concentrations, magnetic 
and electric field strengths, and the plasma current density in the 
neighborhood of the solid surface are investigated. The rate = 

transfer from the plasma to the wali is calculated, and 
under which wall surface melting occurs are 
This computer code is applied to the physical conditions studied 

usly by B. Feinberg, and the predicted rate of energy transfer 

plasma to the wall is found to be in good agreement with 

the experimental measurements. 


31524 (CONF-761012—41) 


processes 
marov, D.P.; Popov, A.M. 
I'zovaniyu Atomnoj Ehnergi 
gii). 1976. Translation by 

. NTIS $3.50. 


. W. Appich Jr. of USSR report. 


longitudinal magnetic field. 

1, the dynamics of internal stripping are studied, and for 

oy formation and evolution of magnetic islands are 

D model is a more complete system of MHD equa- 

i wance for compressibility. The motion of the individ- 
modes in cylindrical and toroidal plasma is studied. Preliminary 
Vv obtained on the mutual effects of helical modes. 


particle mass and energy 
Antal, M.J.; Lee, C.E. (Los 
. J. Comput. Phys.; 20: No. 3, 298-312(Mar 1976). 
rt equations for the mass and energy carried by 
uclear plasma are derived and solved 
ues. Results are in = agreement with an 


in 
magnetohydrodynamics. Fyfe, D.; Mon , D. dowa Univ., 
Iowa = (USA)). J. Plasma Phys.; 16: No. 2, ‘181- 191(Oct 1976). 
ible turbulent flows are inv the 


31527 One-dimensional radial 


poo! Univ. U J Phys., D 
(London); 9: No. Nov 1976). 
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mas (time-dependent macroscopic codes (fast time  scale- D be 
magnetohydrodynamics, diffusion time scale-transport codes)); time- the 
dependent macroscopic codes; Vlasov and particle codes; Fokker- the 
Planck codes; hybrid codes. Sctrical conductivity is found. modified COlision-dependent 
equation is then solved and the ey force per unit charge on an 
electron is calculated; the equation of motion then yields the colli- 
sion-dependent conductivity. The displacement of an electron rela- 
tive to the fixed ions introduces a coupling between the collision-free 
and pre ey parts of the conductivity. A new integral, 
which is related to the complex error function, is introduced and 
studied. 
equation is applied to two initial electron distributions: Maxwellian 31522 __ Magnetically-confined nonneutral plasma columns: rigid 
with the temperature To, and delta distribution (Cdelta(v-vo)). The 
uniform density, nonneutral plasma columns are characterized by 
equilibria with rotation frequency by theta = 0/ 
sub c//2 [1 +- (1 - 207/sub po//M*/sub c/)/sup 1/2/]. The mean 
behavior of nonneutral plasma columns is found to be in experimen- 
tal agreement with the hove prediction. 
present case we are dealing with — 
rate timescales associated with d 0- 
tion, needed aye» cally based mesh her than one physically 
based because by choosing one that is regular it is easier to keep 
control over accuracy. Analytical and numerical solutions are given 
Numerical simulation _ of 
31520 Equilibrium and nonlocal stability properties of collision- a tokamak. Danilov, A.F.; Kosto- 
less theta-pinch plasmas. Batchelor, D.B. Baltimore; Univ. of Mary- (Gosudarstvennyj Komitet po 
land (1976). 232p. University Microfilms Order No. 76-27,364. 
less, high-B," are Tom 0. international conference on plasma and con- 
description and using a two-fluid description. The catiictean con- trolled nuclear fusion research; Berchtesgaden, German, Federal 
ion is assumed to be an infinitely long, azimuthally symmetric Republic of (F.R. Germany) (6 Oct 1976). 
eo : direction and The nonlinear motion of plasma in a Tokamak is studied by 
eT oo cag analysis, means of numerically solving two-dimensional [2D] and three-di- 
primary emphasis is on the frequency regime OMEGA/sub i/less mensional [3D] systems of magnetohydrodynamic (MHD) equations. 
than parallel bar w parallel bar less than OMEGA/sub e/. The The 2D model is a simplified system of Kadomtsev equations which 
general procedure for constructing high-8 theta-pinch equilibria describes helical movements in incompressible plasma with finite 
within the framework of the steady-state Vlasov-Maxwell equations on 
is discussed. Properties are calculated for a number of po 
ary and diffuse-boundary, rigid-rotor Vlasov equilibria general m 
equilibrium relations that pertain to the entire class of rigid-rotor s 
equilibria are presented. A method is presented for reconstructing — 
the distribution function of a rigid-rotor equilibrium if the tempera- 
ture, rotational frequency, and either the density or magnetic field see 
profile is known. Equilibrium es pm of theta-pinch plasmas are 315 
also investigated using a two-fluid description and a comparison is clear 
made between the two-fluid and ideal MHD formulations. A two- NM) 
usin, 
and Coulomb correlations. Brewer, R.J. University Park, NM; New 
Mexico State Univ. (1976). 134p. University Microfilms Order No. 
76-26,848. 

: Vlasov equation for a plasma subjected to an oscillatory work of ideal magnetohydrodynamics. All the field quantities vary 
electric field with finite wavelength is shown to be separable into with only two spatial dimensions. Equilibrium canonical distribu- 
two equations. One of these considers the long-range, coherent tions are determined in a phase space whose co-ordinates are the real 
interaction effects and the other contains the incoherent effects of and imaginary parts of the Fourier coefficients for the field variables. 
electron-ion collisions. The fact that the applied field causes each 
electron to be shifted relative to the set of fixed ions by a position- 
and velocity-dependent displacement is explicitly taken into account. 

The collision-dependent Vlasov equation is formally modified to 
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single-fluid one-dimensional radial compression theory has 
ben, developed the denis emp the 
continuous flow pinch. An interpretation of the ies be- 
tween the Goneted and experimental results has been given n The 


efficiency of the focused flow device has been for both 
normal and large outer electrodes. 
31528 Renormalized canonical theory for stochastic 


perturbation 
propagators. Dewar, R.L. (Australian National Univ., Canberra. 
Dept. of Theoretical Physics). J. Phys., A (London); 9: No. 12, 2043- 


1976). 
transformation which removes the coherent os- 
linens motion of a particle in a stochastic potential (the renorma- 
lised oscillation-centre transformation) is constructed by a new clas- 
sical perturbation method using Lie operators and Green function 
techniques. A frequenc pos and wavevector dependent particle-wave 
collision operator is calculated explicitly for statio homogen- 
eous electrostatic turbulence in the short wavelength limit. 
width of the resonance is power of the 
in agreement with Dupree's work 
ys. Fluids; 9:1773 (1966). the k dependence is quite 
erent nial di from a simple Wiener process model. In 
fact, at large k spatial diffusion a over velocity diffusion, in 
sharp contrast with previous 


31529 Com RW. (Un of 
tokamak reactor plasmas. a niv. of Wiscon- 
— IEEE Yang, PS-4: No. 4, 249-254(Dec 


y a separatrix is or reactor size s 
example with a plasma current of 15.8 MA and major radius 
The required vertical field is generated 
xternal coils and no conducting shell is incl 
Getalied equilibrium shape is calculated numerically for 
elongated plasma with two stagnation poin 
above and the as would be required for a system 
with a poloidal divertor. The heigh' i i 
plasma shape factor is 1.6 and poloidal 8 is 2.2. The plasma is locally 
stable. The general stability criteria with respect to quasi-rigid 
motion (pedal ink modes odes) are calculated numerically and found 
to be satisfied. Size the engineering constraints are 


31530 Field penetration into a plasma with current saturating 
a Ahmadi, G. Univ. of Saskatchewan, Saskatoon); 
255254 1976) KE sage: 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 30667, 31651 


31531 (AD-A—031204) Thermal force contributions to self-gen- 
erated magnetic fields in laser-produced plasmas. Interim report. Co- 
lombant, D.G.; Winsor, N.K. (Naval Research Lab., Washi 
D.C. =. ). Sep 1976. 21p. (NRL-MR—3362). NTIS "$3.50. 
eral magnetic source terms affecting laser-produced 
plasmas are prevented and the imporance discuntd. The thermal 
shown to greatly modify the magnetic field distribution. The 
hard x-ray spectrum is quantitatively compared with the experiment. 


31532 (AED-Conf—76-309-025, pp 26) Poloidal field equilibri- 
Khalafallah, (UKAEA 


um calculations for JET. Research 
Abingdon. JET Design Group). o7G. 


From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun od nay 
Short communication only. Available from ZAED. 


In 9th symposium on fusion technology. Abstracts. 


31533 (AED-Conf—76-309-041, pp 43) peng and charac- 
teristics of breakdown and plasma in shock tube arrangements. El- 
Arabaty, A.; El-Debeiky, S. (Ain Shams Univ., Cairo (Egypt)); El- 
Khalafawi, T.; Eteiba, M. (Atomic Energy Establishment, Cairo 
fusion technology; Garmisch- 
isch-Parten- 
kirchen, FR. 1970). 


Short communication only. Available from ZAED. 
In 9th symposium on fuison technology. Abstracts. 


31534 AED-Conf—76-309-042, Crowbar experiments 
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rom 9. symposium on fusion 
kieches, FR, (14 Jun 1976). 
2 refs. Short communication only. Available from ZAED. 


31535 atomic physics model applied to 
produced plasmas. , J. (Glasgow Univ. (UK)); Christiansen, 
J.P. pp 188-194 of In nputational methods in classical and 

Hooper, M.B. (ed.) (Strathclyde Univ., Glasgow (UK). 


London; Ad a Publications Ltd (1976). 

3. national computational physics conference; Glasgow, 
UK 1975). 

soe mene iption of laser-produced plasmas. The model 
9 ee they to situations where short laser pulses, of dura- 
Fang nd nanosecond, interact with a target of moderate to 
high atomic Z values. A mathematical formulation of time-depen- 
dent atomic physics processes is outlined (ionization and recombina- 
tion in a plasma), and numerical method is presented for solving the 
relevant equations. The method of solution that emerges is chosen as 
a compromise between criteria for computational economy and 
accuracy. An example demonstrates the accuracy of the method. 
Results from two full-scale laser-plasma calculations are compared: 
the first uses a steady-state coronal equilibrium description of the 


31536 Model calculations of XUV gain 

cylindrical plasmas. Pert, G.J. (Hull Unit (UK Dept of Applied 

Physics). J. Phys., B (London); 9: No. 18, 3301-3315(21 Dec B70. 
Calculations are presented of the gain for the transition be- 

tween the n = 2 and n = 3 states in an expanding cylindrical plasma 

of fully stripped carbon ions. The results of these calculations are 


schemes is briefly examined in the light 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 31512, 31524 


tron plasma frequency due to relativistic corrections. Bourdier, A.; Di 
Bona, G.; Fortin, X.; (CEA Centre d'Etudes de Limeil, 
94 - Villeneuve Sein Georges (France)). 9 Jun 1976. 47p. (In 
French). NTIS (US Sales 
tigated. Relativistic terms are taken into account near the cut fre- 
quency so as the dipole approximation may be valid. For transverse 
and longitudinal waves, instabilities are shown that appear for a 
uency of the outer weves simultaneously lower than frequency 
of the electron plasma and upper than, (but almost the same as) the 
frequency of the electron plasma modified by the relativistic nonlin- 
ear effects. Therefore these instabilities grow inside a region where 
the electron density is upper than the classical cut frequency. 


31538 Energy resistive perturbations 
in Tokamaks. T: H. (Max-Planck-Institut fuer hysik, 
Garchin; Re my (Germany, F.R.)). Jul 1976. 8p. S (US 


An energy principle has been found for all resistive perturba- 
tions of a circular plasma cylinder in the Tokamak : 
t 


roximately Bsub(theta)/Bsub(z) epsilon). 
ility to be determined independent] resistive 


because resistivity is taken to be finite. The inclusion of FL. 
effects and viscosity would only reduce the growth rates. Using 
Estimates o! rates can made, these being rough 
F.LR. effects dominate. 


31539 (IPPCZ—200) Nonlinear interaction of a ee 
Simon, P; 


i parameter The vale ol 
self-acceleration of some beam electrons 


extended by means of a similarity solution to derive general — 
laws for recombination schemes of this a. The feasibility of suc’ 
of these results. 

The case of step electric field applied at the boundary of semi-infinite 

plasma is studied. It is observed that the skin penetration depth is 

much — than the one predicted by the linear theory and is 

——— e with the rapid field penetration reported in some turbu- 

lent heating experiments. 

Nonlinear evolution of single-mode Sony instabil- 
ities (w approximately ksub(parallel)vsub(b)) excited by a el- 
flow high-current relativistic electron beam in a ized plasma 
is investigated. Fairly general dimensionless —— are derived. 
They describe both the temporal and the spatial evolution of ampli- 
tude and phase of the fundamental wave. Numerically, the special 
case of excitation of the linearly most unstable mode is solved in 
detail that the wave is Then 
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at higher values of lambda<1 are determined in the case of a fully 
compensated relativistic beam. Finally, the effect of the return 


31540 (IPPCZ—203) Method of averaged 
limitation of a two-stream instability. Sedlacek, Z. (Ceskos- 
lovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). Jan 1975. 


averaging of the Hamiltonian over the proper 

degrees of freedom is thus reduced to one whi permits the wave 
interaction to be analyzed in the phase plane without using the usual 
equations for the complex wave amplitudes. 


31541 (IPPCZ—206, pp 9) Nonlinear interaction of a parallel- 
flow relativistic electron beam 


nology, Zk Czechoslovakia (28 Apr 1 
Vv, 


relativistic properties le param- 
enologically of excitation 
the linearly most wae ase mode is solved numerically. The absolute 
beam energy. electrons wii yo 
exceeding about times the initial beam energy is formed during 
the interaction of an ultrarelativistic electron beam. 


31542 (IPPCZ—206, pp 42) Flute instability of a plasma driven 
by the electrostatic ee V.; Prein- 
haelter, J. (Ceskoslovenska Akademie Ved, Prague. stav Fyziky 


-order eigenmodes are unstable only for 
perturbations, they canbe used for suppression of the Mute 


(IPPCZ—206, 3-4) Instabilities and turbulence in a 
high pressure plasma transversal current. Pyatak, A.J. (AN 
Ukrainskoj SSR, Kharkov. Fiziko-Tekhnic Inst.); Vrba, P. 
‘Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). 


ive electron-ion v 
oamety excited cold-plasma instabilities and intensively growing 
kinetic branches of oscillations. Further, the nonlinear 


waves is estimated. The nonlinear growth rates are compared with 
the linear ones. Finally, the possibility of intense plasma heating due 


aks. Todd MS; Greene, Greene, JM. Grimm, RC; R.C.; 
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Johnson, J.L.; Manikam, J. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab). Jan 1977. Contract E(11- 1)-3073. 13p. Dep. NTIS 


$3.50. 
The MHD equilibrium and limitations on the maxi- 


stability 
mum pressure achievable by means of the flux tokamak 
concept are investigated. Stability won 
effects appear to provide the most stringent limitation. 


=, (PPPL—1322) of tearing modes in tokamaks. 

J.M. Univ., N.J. Jan 
1977. Contract E(11- 1)-3073. 43p. So 

as mec ig to onset 

tet suggested he mechaniom ening tothe ofthe 
to the m = 2 through the poloidal variation of the toroidal field can 
drive the m = 3 amplitude psis to order psie times the inverse aspect 
ratio. Detailed tions, both analytical and numerical, have been ; 
performed for two models for the equilibrium and m = 2 mode 
structure. A slab model and incompressible m = 3 perturbations are 
assumed. The m = 3 amplitude increases with shear, up to a point, 
showing that as the current channel shrinks, overlap of resonances 
becomes more likely. The results also apply qualitatively to other m, 
m +- 1 interactions. 


31546 Firehose instability of Alfven waves. Berezin, er 
Vshivkov, V.A. (Computing Center, Novosibirsk, USSR). J. 
Comput. Phys.; 20: No. 1, 81-96(Jan 1976). 

The firehose instability of Alfven waves in an anisotropic 
rarefied plasma is studied by analytical and effective n 


Nakam S.; Mi K. (K Univ 
tani, yoto Univ. (Japan 
Nippon Seirigaku Zasshy 40 


No. 4, 1219-1220(Apr 1976). 
Published in summary form only. 


31548 Short-wave instabilities on trapped electrons in tokamak 
with high-pressure plasma. — Se A.B. (Gosudarstvennyj 
Komitet Ispol'zovani tomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). thod lauk 228: No. 6, 1317- 
1320(21 1976). (In — 


refs.; published in summary form only. 


31549 Electromagnetic ion cyclotron instability in current-carry- 
ing collisional plasmas. Lee, K.F. (Chinese Univ. of Hi Kong, 
Shatin); Luhmann, N.C. Jr. Plasma Phys.; 18: No. 11, 843-861(Nov 


magnetic 


tron-ion collision frequency. The instability is stabilized by ion 

theory with an instability observed in the UCLA arc-jet plasma 


REFER ALSO TO CITATION(S) 31472, 31495, 31513, 31545 


31550 ya mong Anomalous transport due to long-lived 
fluctuations in plasma. Part I. A —- formalism for two-time 
fluctuations. J.A.; Oberman, C. (Princeton Univ., N.J. 
SA). Plasma Ph Lab.). Jan 1976. Contract F44620-75-C-0037. 
. NTIS (US Sales Only). 
See also Part 2, AD-/ 2, AD-A—026357. ot 
A general formalism for describing two-time fluctuations 
plasma is presented. (GRA) 
31551 Anomalous transport due to long-lived 
fluctuations in plasma. Part II. Hydrodynamic contributions to trane- 
Univ., N.J. (USA). Plasma Physics Lab.) 
Jan 1976. Contract F44620-75-C-0037. 70p. (PPL-AP—86). NTIS 


31552 (CEA-N—1914) Profile of a wave reflected on a plasma. 
Decoster, A.; Babonneau, D. (CEA Centre d'Etudes de Limeil, 94 - 


theoretical model, its role for the beam-plasma interaction being 
checked numerically. 
sive instability of three resonantly in’ ting coherent electrostatic 
waves on two coun 
converted into a multig 
same order as those th 
approximation. No highér-orger nonlineariues are necessary. ne . 
method used is purely classical and consists in transforming the 
. Hamiltonian of the waves into _ variables and canonical 
S.; Vrba, P. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Jun 1975. 
and tech- 
technol- 
f single-mode high-freq tabil 
lo evolution of single-mode high-frequency instabil- bade 
ities excited by a parallel-flow high-current relativistic electron beam _ “4 
in a magnetized plasma is investigated theoretically. Dimensionless 31547 Ex 
uations descri both the temporal and tial ces of plasma system. 
School of Lii 
nology; Zvikov, Czechoslovakia (28 Apr _ 
In VIII Czechoslovak seminar on plasma physics and technol- : 
ogy. tability of elect: ti - 
Expressions for the electron drift velocity in a plasma with 
excited electromagnetic high-frequency eigenmodes are derived in 
WKB approximation. Contributions from the time-averaged electron 
motion in the electric field both of the high-frequency eigenmode 
and of the low-frequency perturbation are included. Further, the 
flute instability arising from the electron drift is studied numerically. 
The dependence of the maximum instability growth rate on the 
amplitude of the electric field of eigenmodes is given ically. avin’ = 
Jun 1975. 
From 8. Czechoslovak seminar on i physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1975). 
In VIII Czechoslovak seminar on plasma physics and technol- 
ogy. 
Excitation of ope py os waves by a transversal current 
in a high-pressure plasma with a hot ion com t is investigated 
ized MHD equations for the electron gas motion and from the 
collisionless kinetic equation for ions. Analyzing the dispersion rela- 
tion two of instability are found ( ing that the mean 
(US Sales Only). 

See also Part 1, AD-A—026356. 

The general formalism for treating two-time fluctuations in 
magnetized plasma, developed in part I of this series, is applied to 
the case of anomalous cross-field transport in 2-D, strongly magne- 
tized, thermal equilibrium systems. 
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Villeneuve-Saint-Georges (France)). 17 Aug 1976. 23p. (In French). 
NTIS (US Sales Only). 
The profile of a normal incident electromagnetic wave re- 
—* a linear gradient of plasma has been calculated using 
and analytical methods. The absorption is taken into 
auome by introducing a collision frequency, which is either con- 
stant or porportionnal to the density. 


31553 (EUR-CEA-FC—805) Scattering of an electromagnetic 
wave in a plasma in the vicinity of the higher hybrid resonance. 
Mendonca, J.T. (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Groupe de Recherches 
sur la Fusion Controlee; CEA Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (Fi (France). Pidon ¢ Physique du Plasma et de la 
oh. Controlee). May 1976. (In French). NTIS (US Sales 
A nonlinear study of the higher hybrid resonance was under- 

taken. The theory of the extraordinary wave scattering in the 
vicinity of this resonance is presented. The following two cases are 
treated: incoherent scattering produced by density fluctuations of 
thermal origin and coherent scattering produced by a low frequency 
mode. The interactions of the extraordinary wave with high frequen- 
cy modes are discussed together with parameter effects near the 

resonance. Ex; ents on coherent and incoherent scattering were 
pe = sr out. The existence of a resonant scattering of the extraordi- 
nary wave in agreement with theoretical predictions was revealed. 
This resonant scattering effect was shown to be very localized in 
space. These results show that it should be possible to measure ion 
temperatures or to detect low frequency instabilities in Tokamak hot 
plasmas, using microwave scattering at the higher hybrid resonance. 


31554 (IPPCZ—205) Semiquantitative estimates of currents gen- 
erated by monochromatic waves in toroidal plasmas. Klima, R. (Ces. 
1975. lop. Ved, Prague. Ustav Fyziky Plazmatu). May 
5. 16p. TI 

Landau damping and transit time damping are analyzed from 
the point of view of toroidal electric current generation. Steady 
current density and energy absorption are estimated. The importance 
of momentum transfer to non-resonant electrons via Coulomb colli- 
sions is pointed out. If the bounce period of trapped electrons is less 
than their collisional relaxation time, the most part of the toroidal 
current is generated due to collisional ig of non-resonant 


31555 (IPPCZ—206, pp 33-39) Second harmonic generation in 
an overdense plasma column. Datlov, J.; Fedorov, V.L; 
Klima, R. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Jun 1975. 
From 8. Czechoslovak seminar on plasma physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1975). 
In VIII Czechoslovak seminar on plasma physics and technol- 


ogy. 
Interaction of a high-power electromagnetic 

cy @: with a magnetized plasma in the frequency region N+0.5< or 
approximately «:/msub(ce)< or approximately N (N=1,2; 
asub(ce)-electron cyclotron frequency) was studied 
on the ER-3 facility. Efficient generation of the second harmonic 
@2=20n of the primary wave was observed. The investigated pro- 
cess is as the resonant three-wave interaction of the 
extraordinary electromagnetic wave @; and two Bernstein waves hi 
and |, of frequencies w; and #2. The Bernstein wave |, is believed to 
arise due to the linear transformation of waves at the plasma-vacuum 
boundary. A simple graphic method is suggested for determination 
of loci of the three-wave interaction in dispersion diagrams of 


wave of frequen- 


waves. 
31556 (IPPCZ—206, pp 31-32) Semiquantitative estimates of 
currents generated monochromatic waves in toroidal 


plasmas. 
Klima, R. (Ceskoslovenska Akademie Ved, Prague. Ustav Fyziky 
Plazmatu). Jun 1975. 
From 8. Czechoslovak seminar on plasma physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1975). 
In VIII Czechoslovak seminar on plasma physics and technol- 


The role of Landau damping and transit time damping (mag- 
netic pumping) of an externally applied electromagnetic wave travel- 
ling around a plasma torus in the generation of toroidal currents is 
analyzed theoretically. The complicated motion of resonant elec- 
trons in the se = eel field is described as a diffusion in 
longitudinal-velocity space. Using this diffusional approximation, the 
steady-state value of the toroidal current density is expressed in 
terms of high-frequency field and plasma Rough esti- 
mates of the toroidal current and power absorbed in unit volume are 
given. The im of the momentur transfer to non-resonant 
electrons via Coulomb collisions (collisional dragging) is pointed 
out. 

31557 agp Pe pp 40-41) Momentum, energy and mass 
dissipation in an electromagnetic wave packet propagating in a colli- 
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stav y un 
From 8. physics and tech- 
nology; Zvikov, Czechoslovakia (28 Apr 1 


Dissipation of the mechanical and electromagnetic momenta 
of an electromagnetic wave packet along its path through a cold, 
collisional and ay ee plasma is described quantitatively was 
the quasi particle description. The mechanical momentum of the 
momentum. The velocity of the plasma behind the wave packet is 
determined not only by the absorption of the dissipated electromag- 
netic momentum but it is p rtional to the sum of both momenta 
(radiation pressure effects). ‘'¥ mass and momentum of the 
collisional plasma are time- 


propagating with modulation. Krasa, J.; Pekarek, L. (Ces- 
koslovenska — Ved, Prague. Fyzikalni Ustav). Jun 1975. 

From 8. Czechoslovak seminar on i physics and tech- 
nology; Zvikov, Czechoslovakia 1 

In VIII Czec 


ogy. 


31559 (IPPCZ—207) Radiation pressure effects of two-dimen- 
sional electromagnetic wave packets in fluids. Petrzilka, V.A. (Ces- 
koslovenska Akademie Ved, Prague. Ustav Fyziky Plazmatu). Aug 


1975. TIC. 
magnetic momenta of a tw wave packet propagating 
obliquely across abrupt vacuum-plasma or vacuum- 
dielectric fluid boundaries are studied theoretically. Analytical ex- 
particular case of a simple wave packet envelope. It is shown that 
the by the wave packet (radiation 
may properly evaluated using ‘macroscopic conserv, conservation laws 
y if the momentum in the “corridor” behind the wave packet is 
taken into account. 


31560 (JINR—R-11-8261) Mathematical simulation of the weak 

turbulence Bobyleva, L.V.; Getmanov, B.S.; 
Zhidkov, E.P.; Makhan’kov, V.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. Lab. Techniques and Automation). 


8 figs.; to tee 
The time evolution of various anisotropic Le = of Lang- 
plasma ions is 


31561 (N—75-24484 plasma oscillations in a static 
electric field. Wahiberg, C. (SEE CODE- 6140550 Tekniska Hoegs- 
kolan, Stockholm (Sweden). Institutionen foer Plasmafysik). Dec 
1974. 65p. (TRITA-EPP—74-21). NTIS $4.25. 

effect of a static electric field on electron plasma oscilla- 
plasma is studied. The plasma is considered to be 
time devel t of an initial perturbation is 
one-dimensional, Vlasov-Poisson model. 
Neglecting the thermal spread of the electrons, an adiabatic invariant 
is found involving the energy density of the fluctuating electric field 
and the local values of the electron streaming velocity and plasma 
frequency. y if the disturbance is due to a small localized 
perturbation, total energy in the disturbance divided by the local 
electron plasma frequency is adiabatically conserved if the electro- 
static potential has a ~ it. slow spatial variation. It is found 
that disturbances rted in the direction of the static electric 


the 
the fluctuating electric field. 


31562 Magnetohydrodynamic wave propagation in a cylindrical 
Lee, W.H. Raleigh, NC; North Carolina State Univ. 
(1976). 72p. vor Dy Microfilms Order No. 76-28,497. 


A direct cylindrical wave solution is obtained to the vector- 
dyadic equation describing wave propagation in a two-dimensional 


considerea. | isotropization | a 
turbulence in dependence of initial data is studied. As has been 
found, the process of isotropization may be substantially longer than 
the process of the energy pumping-over over the spectrum. Three 
characteristic types of anisotropic spectra of Langmuir waves are 
examined. The evolutions of these three types of spectra are differ- 
ent. Curves of spatial distribution of the spectrum are given. In 
addition to the angle transformation of the spectrum, narrowing of 
the spectrum in the wave number space occurs. Results of numerical 
studies of the spectrum anisotropy as a time function are also given. 
ogy. 
may gain a Considcrao amount © nergy, Whereas CGistur- 
bances transported in the opposite direction are moderately damped. 
a field introduces a linear phase shift in 
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plasma. The results are then d to the which is 
ee plasma immersed in a uniform 


31563 Experimental investigation of anomalous absorption of 
waves in a magnetized plasma. McQuade, A.W. New 
York; City Univ. of New York (1976) Trap. 172p. University Microfilms 
Order No. 76-30,417. 
Thesis (Ph. D). 
A left circularly polarized electromagnetic 
GHz) is launched into an overdense electron cyclotron plasma (n 
approximately 2 x 10% cm™*, T/sub e/ approximately 8 eV). The 
wave is observed to be anomalously transmitted for a period of time 
after which it is essentially pena absorbed with a concurrent 
increase in electron temperature of up to 50 percent. At the time of 


wave (f = 2.45 


waves as Gould-Trivelpiece type modes. The excitation and subse- 
absorption of the incident left wave 


31564 Observations of Stimulated Brillouin Scattering from mag- 
netically confined plasmas. ee Seattle; Univ. of Washing- 
ton (1976). a No. 77-606. 


Stimulated Brillouin nen has been detected from 

a COs laser-heated plasma created by breakdown of neutral hydro- 
gen in a solenoidal magnetic field. The backscattered radiation is 
red-shifted from the laser line by approximately 100 A from a plasma 
with a measured electron temperature T/sub e/ = 80 +- 25 eV and 
measured electron density n/sub e/ = 2 x 10° cm~*. The reflectivity 


0-*to 10-4, much higher than the thermal level (10~ 


31565 Studies of ion wave propagation in inhomogeneous pias- 
mas, Hsieh, S.L.Y. Williamsbur; VA; College of William and Mary 
(1976). 106p. Order No. 76-28,439. 
geneous plasmas are studied. (1) A model is descrii i 
are accelerated the direction of the electric field at a density 


in int 
models which allow charge separation. Two cases are considered: 
One is a trans-sonic case in which ions are created by electron-neutral 


increasing su ie flow. (3) The effect of magnetic due to a 
current on ion acoustic instability is examined. Under the as- 
sumption of ized ions, the effects of vector nabla B on the 


i 
8 


cally for the purpose of comparison with the tal results of 
Carr et al. on mode-mode mixing. PL/1-FO opr 
gramming medium used for the symbol manipulation. 


slab. Ray, T. (Panskura B. Coll. (India). Dept. of Physics). Indian J. 
Phys.; 30. No. 6, 630-632(Jun 1976). 

Letter-to-the-editor. 


field. Balescu, R. (Brussels Univ. (Bel- 
en" ite des Sciences); Paiva-Veretennicoff, I. J. Plasma Phys.; 
No. 2, 12, 1976). 

kinetic theory of a plasma is developed on the basis of a 
ta the’ sheence of external Seid, the 
system approaches a ‘plasmadynamical (PD) state’, described by 
fourteen amplitudes of the PD modes. The corresponding eigenva- 
lues and eigenvectors are constructed explicitly an external 
je tie electric field is switched on, transitions between 
these modes determine the evolution of the plasma. Assuming that a 
PD regime is valid, the kinetic equations reduce to a set of equations 
describing parametric effects and nonlinear mode-mode coupli A 
new source term, arising from the interference between collisions 
and external field, also appears. Some qualitative implications are 


31569 Nonlinear oscillations in warm plasmas with initial veloc- 


perturbations. Cuperman, S.; Mond, M. (Tel Aviv Univ. 
Dept. of Physics and Astronomy). J. Plasma Phys.; 16: No. 2, 1 
118(Oct 


The Vlasov equation is solved by a boundary 

an electron plasma mode. Unlike the familiar discrete particle simula- 
tion codes in which a limited number of icles may be considered, 
the present model represents a more istic plasma case in which a 
very large number (practically unlimited) of plasma particles evolv- 
ing in their self-consistent collective field is investigated. The unper- 
electrons having a water-bag distribution to simulate equilibrium, 
and of static ions. The initial perturbation is introduced by changing 
the boundaries of the electron plasma such that vsub(u) = vo(l + 


ing the u 
to a standing wave perturbation. The results obtained for different 
a, are presented and discussed. 


. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). J. Plasma Phys.; 16: No. 2, 193-227(Oct 1976). 
A general formalism for ee two-time fluctuations in 
magnetized plasma is presented. 


31571 Anomalous to long-lived fluctuations in 
sional, strongly systems. Krommes, J.A.; Oberman, C. 
(Princeton Univ., N.J. (USA). Plana Phosice Plasmas 
16: No. 2, 2,228-26(0c 1976). 


tized, thermal equilibrium systems. 


31572 Observation of higher-order Lande mode. Kawai, Y. 
— Univ. (Japan). Inst. of Space and +.-ronautical Science); 
wa, S.; Hara, T.; Nakamura, Y.; Itoh, T.; Kawabe, T. Plasma 
Phys.; 18: No. 11, 875-877(Nov 1976). 


31573 Degenerate surface modes in a magnetized plasma. 

U.J.; Uberoi, C. (Indian Inst. 77>? Bangalore. 

plied Mathematics). Plasma Phys.; 18: No. 11, 837-841 ov “1s 

Electromagnetic surface waves propagating along the p 

vacuum interface parallel to an applied magnetic field are Pedied. 

New modes for which the field components are degenerate, not 

reported in the earlier investigation of Kotsarenko and Fedorchenko, 

are found and discussed. These modes, which propagate up to the 

aw for all values of the magnetic field, start as 
waves at low frequency but smoothly change into the 

backward mode as the frequency increases. 


31574 Parametric decay of electron pumped 


electrostatic waves 
by an electromagnetic wave. Carlile, R.N. (Univ. of Arizona, 
Tucson). JEEE Trans. Plasma Sci.; PS-4: No. 4, 272-280(Dec 1976). 
In a computer simulation study, the parametric decay of an 
electromagnetic wave propagating parallel to the DC magnetic field 
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function. The third-order dielectric function was evaluated numeri- 
lyzed both mathematically and physically, and the two-dimensional Po 
cylindrical Alfven mode is then compared to the usual plane-wave 
absorption, radio frequency probe measurements indicate the excita- 
tion of electrostatic plasma waveguide modes at frequencies both 
below the electron cyclotron plasma frequency and above the elec- 
tron plasma frequency. Measurements of the frequencies, wave num- 
bers and azimuthal orders were made and have identified these 
= 
1). 
03- 
was found to vary exponentially with laser power, filling density, 
and, with much reduced scatter, the product of these two. The 
number of e-foldings above the noise level was deduced to be less 
than 6.4, and probably around 4, from these data (at 150 MW laser 
power). Since the backscatter reflectivity was approximately 0.2 
percent at this level the noise reflectivity was inferred to be of order : 
and vsub() = -vo(I -asinkx), vsub(u) and vsub(]) represent. 
31570 Anomalous transport due to long-lived fluctuations in 
plasma. Pt. 1. A general formalism for two-time fluctuations. 
t. one-dimensional, inhomogeneous, steady-state is con- 
structed, in which cold electrons stream relative to cold ions. The 
wavenumber and amplitude of the fluctuating potential are calculat- 
ed, then used to compute the trajectories of representative ions 
trapped in the potential troughs. Ion acceleration to energies an 
order of magnitude greater than the applied potential is demonstrat- 
ed. (2) The propagation of short wavelength, small amplitude ion 
Be magnetized plasma, developed in part 1 of this series, is applied to 
demonstrated that ion acoustic waves are not reflected at a plasma the case of anomalous cross-field transport in 2-D, strongly magne- 
sheath, in general are somewhat damped in regions of subsonic ion ee 
if Cal ¥iasSOV CGISDCTSION are Caiculiatcu. 
Solutions of this dispersion relation, numerical as well as analytic, 
show that if a magnetic field gradient affects only the plasma 
electrons, the results are to enhance the growth rate and reduce the 
threshold value of the electron drift velocity for the ion acoustic 
instability. 
31566 Automation of the derivation of dispersion relations. II. 
Symbol manipulation by computer was used to carry out the 
analytic operations leading to the evaluation of higher-order dielec- 
tric functions connected with electrostatic modes in hot plasmas. 
Application was made to mode-mode coupling between amplifying 
waves in a beam-plasma system. The basic input data were the 
Vilasov—Poisson equations. A perturbation calculation was carried 
out to fourth order in terms of an unspecified zeroth order distribu- 
tion function. The analytic results were then converted automatical- 
ly to FORTRAN statements in terms of the plasma dispersion 
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into two electron electrostatic waves was observed. The mechanism 
was identified as three-wave parametric interaction. The growth 
constants of the decay waves have been measured. After saturation, 
the decay waves are observed to trap electrons. Consequently, the 
velocity distribution function develops a high velocity tail. The 
details of these processes are discussed. It was found that the kinetic 
energy of the total assembly of electrons will increase by about a 
factor of four. 


31575 Effect of resonant electrons on of nonlinear 
electrostatic drift waves. Tagare, S.G. (Physical Research Lab., Ah- 
medabad, India). JEEE Trans. Plasma Sci.; PS-4: No. 4, 281-283(Dec 
1976). 

A modified Korteweg-de Vries equation in a two-dimensional 
space comprising the external magnetic field and the direction 
warm ion fluid one i/ = 3) and non-isothermal electrons (y/sub 
e/ greater than 1). The effect of ionic temperature and resonant 
electrons (both trapped and free electrons) on the amplitude and the 
width of the drift soli wave is examined. 


THERMONUCLEAR POWER PLANTS 
REFER ALSO TO CITATION(S) 29863, 30240, 30905 


31576 (AD-A—027196) A yore study of a hybrid fusion 
reactor at moderate temperature. T echnical report. Liboff R.L. (Cor- 
nell Univ., Ithaca, N.Y. (USA)). 21 Jul 1976. Contract N00014-76-C- 
0030. 18p. ’(R—7-76). NTIS (US Sales Only). 

A hybrid fission-fusion system is investigated which operates 
in a moderate temperature range. The fuel is LiD which is a solid at 
room temperature. The fusion reaction is maintained by a neutron 
source from a fission reactor. For a spherically concentric system 
with interface radius equal to 5m, and a fission neutron flux of 10 to 
the 13th power/sq cm sec, the output power due to fusion is 
estimated to be 10 kw. The direct heating of the lattice owing to *Li 
neutron capture for these same dimensions is estimated to be 23 Mw 
and it is concluded that the system is inefficient as a fusion device. 


31577 (AED-Conf—76-309-032, pp 33) Plan and ot of ETL 
TPE-2 experiment. Hakoda, K.; Hayase, +. Hirano, Y. Sag is 

Ikeda, N.; Kito, M.; — H.; Kiyama, S. ; Maejima, Y ; Ogawa, 
K. (Electrotechnical Lab. .. Tanashi, Tokyo (Japan). Tanashi ’Branch). 


1976. 
technology; Garmisch-Parten- 


From 9. symposium on fusion 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31578 (AED-Conf—76-309-033, pp 34) design prob- 
lems in future reversed field ames, T.E.; Bodin, 
H.A.B. (UKAEA Research Group, Abingdon. Cuthatn Lab.). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31579 (AED-Conf—76-309-034, pp 35) Mechanical structure of 
Celentano, G.; Sonnerup, L.; 
Raimondi, T. (UKAEA Researc h Group, Abingdon. JET Design 


In 9th symposium on fusion technology. Abstracts. 


31580 (AED-Conf—76-309-049, 
screw-pinch reactor. Bobeldijk, C.; Hoe 
Stichtizg voor Fundamenteel 
etherlands). Instituut voor Plasma-Fysica); M.; F; 
W.M.P.; Klippel, H.T.; Muysken, M.; Verschuur, K.A. ‘(Stichting 
Reactor Centrum Nederland, Petten); Damstra, C.G.; Klein Nibbe- 
J. (Keurig van Electrotechnische Materialen N.V., Arnhem 


link, H 
(Netherlands)) 1976. 
rom 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


51) Parameter study 


31581 (AED-Conf—76-309-050, pp 52) Recent development in 


the FINTOR design. 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 


kirchen, F.R. Germany (14 Jun 1970). 


ERA VOL. 2, NO. 12 


Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31582 6, pp 38) Technical limitations on 
conceptual T: loch, A.F. (Max-Planck- 


1976. 
rom 9. symposium on fusion technology; Garmisch-Parten- 
rial FR R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31583 pp * position and 
shape control in JET. Bombi, F 

From 9. symposium on ‘fusion aah ed Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


(ANL/FPP/TM—74) Argonne neg Laboratory 

papers presented at second ANS topical meeting on the technology of 
Game. National Lab., Ill. (USA)). 1 
Nov 1976. Contract W-31-109-ENG-38. 215p. (CONF-760935—52). 


Dep. NTIS $7.75. 
_on the technology of controlled 
Ww United States of America 
(USA) Gl Sep 1970). 14 ted by fusion researchers 
uded are papers presen 
from ANL at the ANS s On controlled fusion. Abstracts for 
each paper are included. (MO 


31585 (BNWL—2011) Review of pees a program: his- 

torical summary and program projections. Murphy, E.S. (Battelle 

Pacific Northwest Labs., Richland, Wash. —_— Sep 1976. Con- 
tract EY-76-C-06-1830. 53p. Dep. NTIS $4.50. 

This report provides a brief review of the history and current 
status of fusion research in the United States. It also describes the 
Federally funded program aimed at the development of fusion 
reactors for electric power generation. 


31586 Investigation of the 
fusion power Rhoads, R.E.; Davis, D.K. (Bat- 
telle Labs., "(USA)). Sep 1976. 


and 
materials are presented for several 
designs. The material shipped is described along with 


31587 (CEA-CONF—3580) Technological aspects 
stellarator. Fritsch, R.; Ohlendorf, W.; Pacher, Gwel 
Wegrowe, J.G.; Lipa, M. (CEA Centre d'Etudes N 
Fontenay-aux-! Roses, 92 (France). i 
de la Fusion Controlee). 1976. 11p. 

From 9. Sym 


) is supported at three ts, a al can be 
supported. at thee pois 


31588 (CONF-760994—2) fusion 
search and needs, Clarke, J.F. (Oak Ridge National 
i, ayy (USA)). 1976. Contract W-7405-ENG-26. 19p. Dep. 
From School on tokamak reactors for breakeven; Erice, I 
(20 Sep 1976). ne 


This report presents a — investigation of the transport 
requirements associated with the construction and operation of con- 
ceptual 
operatin 
the shippi 
the ex impact Of transporting these ma . Lranspo n 
of both radioactive and nonradioactive materials will be required. 
Most of these materials are routinely — by the transportation 
industry. Transportation requirements of a representative fusion 
reactor are also compared with Liquid Metal Fast Breeder Reactor 
(LMFBR) requirements. 
the Wega 
her, H.D.; 
leaires de 
Plasma et 
‘oup). q isch-Parten- 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). bes an ohmically heated Stellarator at Grenoble for the 
icati j study of R.F. heating at high power. On the vacuum vessel are 
mounted helical windings with periods 1=2, m=5, designed to 
produce a rotational transform of 0.3 at a main field of 2.5T. 
Calculations to simulate the effect of the stray flux of the transformer 
yokes show that a vertical field variation of the same periodicity as 
the helical windings (five-fold symmetry) does not affect the magnet- 
ic surfaces. Accordingly five transformer yokes are used. To assem- 
ble internal R.F. structures, it was — that the two halves of 
the device be separable, therefore electrically and mechanically 
distinct. The 14 helical conductors of the 4 windings of each oi the 
device are placed in series by means of end connections magnetically 
To facilitate further the of the two 
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the tly plann 

are with respect to the presently ode ee 

ae examined with reget to the present plan 

ing, heating, fueling and other needs are outlined. In the area of 

technology, magnet systems and — —— compatible with 

PDFD operation are —. planned research and 

port the TNS version of the DED by 1980. 


31589 (EUR—5462) Towards fusion energy: the European pro- 

gramme. Phillips, E. (ed.). (Commission of the European Communi- 

ties, Jan 1976. 39p. Only). 
uropean program on is presen 

cial attention being given to the JET project. 7 


31590 (INIS-mf—3309, Ts v) Results of SPICA, Pt. 5. Bobel- 
dijk, C.; van Heijningen, Hoeksema, J.A.; van der Laan, 

oly ‘Oepts, D.; Oomens, A.A.M.; Zwart, J. Busch, P.J.; 
Maris, D.J.; Kooyman, W. (Stichti teel Onderzoek 


capacitor bank for the bias field has been enlarged to improve the 
control of 8. At a filling pressure of 10 mTorr Dsub(2) a 8 of 20% 
could be obtained as measured by Thomson scattering (qsub (w) = 
2.5, Isub(zp) 160 kA, Bsub(z) = 1.2 T, Teub(e) a approximately 
Tsub(i) = 50 eV at 10 at = 7x1021/m’). The vertical field 
ee eee e has been minimized in the presence of 

to 5x10™ 2 T by a suitable current distribution in the flange. 
ed probe measurements have shown that the currents in the 
pressureless plasma outside the main column fall of ly in the 
outer layers. Emission of X-rays occurs several ys after start of 
the main discharge and is strongly dependent on initial 


31591 (PPPL-EPRI—5) Annual sy on tormac theory, 1 Sep- 
Univ., 


understanding i 
problem. Although work is still in 
understood not only for tormac, 


31592 (RRC—7) Towards fusion power. Venkataraman, 
actor Research Centre, Kalpakkam (India)). 1975. 239p. 
Sales 


tract W-7405-ENG-48. 30p. Dep. NTIS $4.00. 
The field-reversed-mirror (FRM) is 


ably improved plasma-confinement properties. If realized, this im- 
provement in confinement will considerably improve the energy 


ance relations are oud wad 0s dor 

ing design calculation of the major Ty" of an FRM reactor reactor. 
e that the engineering design | le structures (e.g., 
circular coils, cylindrical vacuum tanks) for which it is easy to 
reasonably accurate cost estimates. A cost optimization has been 
15-cm long plasma in a 

field of roughly 10 T. 


31594 Electromagnetic trap. Lavrent’ev, ©.A.; Sidorkin, V.A. 
USSR Patent 414,952. 3 ad 1974. 2p. (In Russian). 

Filed 15 May 1972. 


of a cylinder and enveloping all the conductors. 
to produce and retain high-temperature 


could arise in the a and 2 availablity of refractory metals and 
alloying elements for construction of magnetically-confined plasma 
reactors are highlighted. 


31596 Road to the fusion reactor. Wienecke, R. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 
— Atomtech.; 21: No. 11, 527-534(Nov 1976). (In 


). 

1976) From Reactor meeting; Duesseldorf, Germany, F.R. (30 Mar 

6 figs.; 3 tabs. 

Deuterium and lithium, the primary materials needed to fuel a 
nuclear fusion reactor, occur in large quantities in various places of 
the earth and are easily accessible. Major efforts have been taken in 
all industrialized countries over the past twenty years to make use 
also of nuclear fusion in order to meet the energy requirement. So 
far, there have been various approaches in the develo it of fusion 
research. On the basis of very encouraging results sdueed over the 
past few years the Tokamak principle is now the technique on which 
most of the attention is concentrated. Presently, a large Tokamak, 
JET, is being designed as a joint J om in the European Communi- 
ty. Nevertheless, this approach should be supported and backed up 
by such alternative concepts as, for instance, the stellarators and 
high-beta assemblies. Improved understanding of the physics of high 
temperature plasmas justifies the hope that it will be possible to 
design a demonstration fusion reactor in three more steps beyond 
JET. However, it is imperative even at this early stage to devote 
Fede attention to the technical problems involved. As far as can 

pd om from our present knowledge, it may be expected that by 
the be; of the next century fusion reactors will supplement the 

energy energy requirement. Major problems will arise from the first wall 
surrounding the plasma, which is exposed to the intense flux of 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 29662, 29663, 31641, 31667, 31677 


31597 (AED-Conf—76-309-074, pp 77) Neutron 
effect of CTR-blankets containing beryllium. Cloth, P.; Filges, D. 
R.; Kirch, N. (Kernforschungsanlage Juelich GmbH 
(F.R. y). Inst. fuer Reaktorentwicklung). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
2 refs. Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


G.; Pickett, 


31598 (AED-Conf—76-309-086, 
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gain of the mirror reactor and will reduce the cost of producing 
; The FRM device is described and - ed with earlier 
ber; coaxial solenoids are positioned in its face parts to create a 
magnetic field growing towards the face of the chamber; electrodes 
der Materie, Jutphaas (Netherlands). Instituut voor Plasma-Fysica). are cutting off the magnetic slot of the collector. To increase the 
17 Mar 1976. effective volume of the collector it is provided with an even number 
From 3. be conference on pulsed high-beta plasmas; of conductors, positioned along the cylindrical surface which is 
Culham, UK (Sep 1975). formed ) the coaxial solenoids whose - is - than the 
Nuclear Engineering). Energy Policy; 2: No. 2, 104-125(Jun 1974). 
The —— for harnessing power through the fusion of 
light nuclei have by turns looked doubtful and hopeful since the first 
research was conducted some 20 years >. When might fusion 
begin to make a significant contribution to electricity generation and 
what will be the economic and environmental _ Possi- 
3073;EPRI-RP-423-1. 13p. Dep. NTIS $3.50. 
During the past year, tormac theory has progressed in many 
areas—sheath structure, internal equilibrium, microinstability, heat- 
ing, and reactor physics. The largest effort has been placed on 
r the tormac internal equilibrium 
progress, rotation is much better 
but also for other systems like 
tokamak. A new method of heating has been developed, breather 
heating, and is under theoretical investigation. The requirements on 
divertor efficiency in tormac have been evaluated and not found to 
be prohibitively high. The University of Maryland subcontract to 
the Princeton tormac theory contract is producing important results 
on the microinstability of the tormac sheath. They are currently 
investigating the closely related drift cone, drift cyclotron, and 
lower hybrid instabilities with emphasis on the effects of shear and 
high beta. 
G. (Re- 
S (US 
ht broad 
sics and 
its application to fusion power. st Chapter describes the fusion 
reactions and fusion power systems. The second chapter deals in 
detail with production and behaviour of plasma, — 
tions, instability, energy losses, temperature effects, etc. gnetic 
confinements, including pinch systems, toroidal systems such as 
Tokamac and stellarator, minor machine, etc. are discussed in detail 
in chapter III. Laser produced plasma, laser —o and problems 
associated with it and future prospects are explained in a IV. eee SUES. 
Chapter V is devoted entirely to the various aspects of hybrid 
systems. The last chapter throws light on problems of fusion technol- 
ogy, such as plasma heating, vacuum requirements, radiation 
damage, choice of materials, blanket problems, hazards of fusion 
reactions, etc. 
31593 (UCRL—52170) Preliminary design calculations for a 
field-reversed mirror reactor. Condit, W.C.; Carlson, G.A.; Devoto, 
R.S.; Doggett, J.N.; Neef, W.S.; Hanson, J.D. (California Univ., 
.). 5 Nov 1976. Con- 
a plasma-confinement 
sc uses current of the deuterium-tritium 
(D-T) fuel piasma to convert the open-field pattern of a conventional 
mirror machine into a closed-field pattern that should have consider- 
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D. (UKAEA Research Group, Harwell. Atomic Energy Research 
Establishment). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31599 (AED-Conf—76-309-087, pp 90) Blanket technology po- 
loidal distributions of radiation heating and 14 MeV neutron flux at 
first wall. Kasai, M.; An, S.; Kondo, S. (Tokyo Univ. (Japan). Dept. 
of Nuclear Engineering). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31600 (AED-Conf—76-309-088, 91) Neutron streaming prob- 
lems in the ‘FINTOR 1’ design. Canali U Cuniberti, R.; Nicks, R.; 
Realini, G.; Van R. sd of the European Com- 
munities, Ispra (Italy). Joint Research Centre). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31601 design of the blanket 
and power conversion system for a mirror hybrid fusion-fission reac- 
tor. Addendum 1. Alternate pnb 12-month progress report adden- 
ao July 1, 1975—June 30, 1976. —— K.R.; Dee, J.B.; Backus, 
G.A.; Culver, D.W. (General Atomic Co., San Die ZO, Calif. (USA)). 
15 Nov 1976. Contract EY-76-C-03-0167-038. 11p. Dep. NTIS $3.50. 
During the course of the Mirror Hybrid Fusion-Fission Reac- 
tor study several alternate concepts were considered for various 
reactor components. Several of the alternate concepts do appear to 
exhibit features with potential advantage for use in the mirror hybrid 
reactor. These are described and should possibly be investigated 
further in the future. 


31602 (LA—6621-MS) Commercial application of thermionic 
conversion using a fusion reactor energy source. A preliminary assess- 

ment. Frank, T.G.; Kern, E.A.; Booth, L.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jan 1977. Contract. W-7405-ENG-36. 13p. 
Dep. NTIS $3.50. 

A preliminary assessment of using thermionic conversion as a 
topping cycle for fusion reactors is presented. Because of the absence 
of restrictive temperature limitations for fusion-reactor blankets, 
fusion reactors may offer significant advantages, compared to fission 
reactors and fossil-fuel energy sources, for utilizing thermionic top- 
ping cycles. A system with a thermionic topping cycle and a 
conventional steam-turbine generator that utilizes the heat rejected 
by the thermionic converters is presented for illustration. This 
system consists of conceptual laser-fusion reactors with high-tem- 
perature radiating reactor blankets serving as heat sources for the 
thermionic topping cycle. The design concept appears to be equally 
adaptable to magnetically confined fusion reactors. For the example 
analyzed, net conversion efficiencies of combined thermionic and 
steam-turbine cycles are —_ < exceeding 50 it for some values 
of the operating parameters, and the cost of producing low-voltage 
direct current for electrochemical processing is low. 


31603 Instability of energetic ion beam injection in tokamaks. 
Gaffey, J.D. Jr. (Maryland Univ., College Park (USA). Dept. of 
a and Astronomy). J. Plasma Phys.; 16: No. 2, 171-179(Oct 


There is considerable interest in the use of energetic ion 
beams to heat magnetically confined plasmas to ignition temperature. 
An uncertainty in this heating technique is the possible role of 
instabilities driven by the fast ion beams. For this reason, we have 
investigated homogeneous plasma modes, including the cross field 
ion-ion wave and the beam ion-acoustic wave, as well as the ordi- 
nary electromagnetic mode, which taps the free energy associated 
with the beam anisotropy. The growth rates of these modes are 
calculated and the stability thresholds are “yy to parameters 
a" present injection experiments and the proposed TFTR 


MAGNET COILS AND FIELDS 


31604 pp 9) Cryogenically stable con- 
ductors for fusion reactor Hilal, M.A.; Boom, R.W. (Wis- 
consin Univ., Madison (USA)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 
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31605 pp 12) Models for large super- 
toroidal magnet Arendt, F.; Brechna, H.; Erb, J.; 

Komarek, P.; Krauth, H.; Maurer, W. (Kernforschungszentrum 

Karlsruhe ER. Germany). Inst. fuer Experimentelle Kernphysik). 


1976. 
on fusion technology; Garmisch-Parten- 
kirchen FR R. ‘la 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31606 UWMAK-II study and 
magnet design. Boom, R. Young, W.C. (Wisconsin 
Univ., Madison (USA)). 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

2 refs. Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31607 (AED-Conf—76-309-016, pp 17) Poloidal field for a 1.7 
MA Tokamak. Comparison between an iron and an air core transform- 
er. Aymar, R.; Leloup, C.; Pariente, M. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de la Physique du Plasma et de la Fusion Controlee). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


magnetic reactors. Gray, J.W. 
(UKAEA Research Group, Abingdon. Culham Lab.). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
a F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31608 ee ee. pp 18) Eddy current losses and 
transient forces in pulsed fusion 


pp 22) Studies on design and 
tests of superconductors for Tokamaks. Dustmann, C.H.; Ries, G.; 
Schmidt, C.; Seibt, E.; Krauth, H. (Kernforschungszentrum Karls- 
ruhe = = German y). "Inst. fuer Experimentelle Kernphysik). 1976. 
ymposium on fusion technology; Garmisch-Parten- 

FR R. (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31610 pp 24) Structural design con- 
cepts for the toroidal magnet coil system of a large fusion reactor. 
Cheal, B.D.; Marsh, D.L.D.; Carruthers, H.M.; Read, D.T. etO76. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31611 pp 27) JET coils. 
Bond, A.; Hellingman, P.; Last, J. (UKAEA Research Group, 


fusion 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


5 an (AED-Conf—76-309-027, pp 28) Technical concept for 
Pillsticker, M.; Werner, F.; Wesner, F. (Max- Planck-Institut fuer 
Plasmaphysik, Garching/Muenchen (F.R. Germany)). 1976. 
rom 9. symposium on fusion technology; Garmisch-Parten- 
ran German, Federal Republic of (F.R. Germany) (14 Jun 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31613 (AED-Conf—76-309-028, pp 29) Design and manufacture 
herr, M.; Niedermeyer, H.; Preis, H.; Wesner, F. (Max- Planck- 
fuer Plasmaphysik, Garching/Muenchen (F.R. Germany)); 
Greve, K.J.; Maix, R.K.; Rauch, J. (Brown, Boveri and Co. Ltd., 
Baden (Switzerland); Brown, Boveri und Cie A.G., Mannheim (F. R. 


Germany)). 1976. 
technology; Garmisch-Parten- 


From 9. symposium on fusion 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 
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31614 


Pacific Northwest Labs. R 
1976. Contract EY-76-C-06-1830. 65p. Dee NTIS $4.50. 
A wear of magnetic field production mechanisms - 


decay of electroma; fields, and (7) transients 
gnetic magnetic field 


from tokamak 

31615 (LA-UR—76-2357) Refrigeration requirements for fusion 
reactors based upon the theta-pinch concept. Williamson, K.D. Jr.; 
King, C.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 12p. (CONF-761152—1). Dep. NTIS 


$3.50. 

From nea USA) C Upton, New York, United 
States of America (USA) (3 Nov pee 

t are 4 a erator 
which will be used for testin; 
Energy Transfer and Storage il systems. Thi it i 
currently being installed and is to be operational by April 1977. The 
second unit is applicable to the Syllac Fusion Test Reactor (SFTR) 
and has been conceptually designed. This liquefier-refrigerator is 
require 12-MW inpat electrical power. It will provide 3045 kg/h of 
require 12- input power. It pro’ 
liquid helium at 4.5 K. 
31616 a Papers on ac losses - pulsed coils 
submitted to the applied ugust 17—20, 
1976. (Oak Ridge National bye (USA)). Dec 1996 ¢ Contract 
W.7405-ENG-26. 22p. Dep. NTIS $4.00. 
quow) abstracts were prepared for the 4 included papers. 


31617 (ORNL/TM— $635, pp 1-4) Computer program to calcu- 
late losses in pulsed poloidal 


coil systems. Gray, 
perconducti vity conference; Cali- 
tates of America wUSAS (17 Aug 1976). 

In foo on ac losses and pulsed coils 
applied superconductivity conference, August 17—20, 1976. 

In the design of the cryogenic system and superconducting 
magnets for a poloidal field system in a tokamak fusion reactor, it is 
important to have an accurate estimate of the heat produced in the 
superconducting magnets as a result of the rapidly changing magnet- 
ic fields. Until recently, this estimate was obtained by assuming that 
the field and the time rate of change of the field were constant 
throughout the coil windings. A more accurate method of estimation 
involves integrating the losses over the coil windings, thus taking 
into account the spatial variation of the magnetic field. A computer 
code, PLASS (Pulsed Losses in Axisymmetric Su 


presen’ demonstrate the parameters 
the design. Results indicate that the total energy released into the 


(ORNL/TM—S5635, 5-8) ORPUS-1: a pulsed super- 
solenoid. Schwall, R. "Eee 1976. 


31619 pp 9-12) > simulation of 
in tokamak toroidal field coils. Miller, J.R.; 


From Ai superconductivity conference; Cali- 
fornia, a =. of America (USA) (17 Aug 1976). 
In Papers on ac losses and pulsed coils submitted to the 
applied superconductivity conference, August 17—20, 1976. 
Experiments have been carried out to measure loss in a 
twisted multifilamentary composite superconductor when exposed to 
a transient longitudinal field. We investigate the variation of losses 
both as a function — transverse applied field and of sample 
pork by measurement of the dynamic 
pod during the longitudinal Experimental 


31620 ese pp 13-16) Pulse loss and 
a on superconducting magnets. Shen, S.S.; Yeh, H. 


From jan superconductivity conference; Stanford, Cali- 
fornia, United States of America CUSAS (17 Aug 1976). 

In Papers on ac losses and pulsed coils submitted to the 
applied superconductivity conference, August 17—20, 1976. 

This paper describes an electrical method for measuring pulse 
losses and compensated voltage in superconducting magnets. Test 
results from two pulsed solenoids are recorded and analyzed digital- 
ly by computer. Dependence of loss performance on B/sub max/ 
and B is studied. The effects of conductor motion and presence of 
normal metal on the loss performance are also discussed. 


31621 (ORNL/TM—5636) Papers on conductors and toroidal 
field submitted to the applied superconductivity conference, 
August 17—20, 1976. (sk Ridge National Lab., Tenn. (USA)). Dec 
1976. Contract W-7405-ENG-26. 21p. Dep. NTIS $4.00. 


31622 pp 1-3) Finite element calculation of 
stress induced heating of superconductors. Akin, J.E.; Moazed, A. 
Dec 1976. 

From fame superconductivity conference; Stanford, Cali- 
fornia, United States of America (USA) (17 Aug 1976). 

In Papers on conductors and toroidal field design submitted 
to the applied superconductivity conference, August 17—20, 1976. 

This research is co with the calculation of the amount 
of heat generated due to the development of mechanical stresses in 
superconducting composites. An emperical equation is used to define 
the amount of stress-induced heat generation per unit volume. The 
equation relates the maximum applied stress and the experimental 
measured hysteresis loop of the composite stress-strain diagram. It is 
rogram to calculate the total stress- 
induced heat generation for the superconductor. An example analy- 
sis of a solenoid indicates that the stress-induced heating can be of 
the same order of magnitude as eddy current effects. 


conductors and its possible influence 


on magnet 
mance. Easton, D.S.; Kroeger, D.M.; Moazed, A. Dec 1976. 
From Applied superconductivity conference; Stanford, Cali- 
fornia, United Siates of America (USA) (17 Aug 1970). 
In Papers on conductors and toroidal submitted 
superconductivity conference, August ot 1976. 
rimetric measurements show that significant amounts of 
heat are generated when a multifilamentary composite conductor is 
stressed in tension to levels expected to occur in large, high-field 
systems. When the stress on the conductor is repetitively 
cycled between zero and some maximum value, the amount of heat 
produced per cycle is constant after the first few cycles. Comparison 
is made between calorimetric determinations of heat injections and 
the work done on the specimen as indicated by stress-strain curves. 
Stress-strain curves for a number of commercial conductors indicate 
that the most important determinant of the magnitude of this effect is 
the choice of matrix material. 
31624 (ORNL/TM—5636, pp 8-11) High current 
tors for tokamak toroidal field Fietz, W.A. Dec 1976. 
From Applied superconductivity conference; Stanford, Cali- 
fornia, United States of America (USA) (17 C7 Ang Te 
In Papers on conductors and toroidal submitted 
to the applied superconductivity conference, August ot 20, 1976. 
Conductors rated at 10,000 A for 8 T and 4.2 K are being 
pues for the first large coil segment tests at ORNL. Require- 
ments for these conductors, in addition to the high current rating, 
are low ag te losses, cryostatic stability, and acceptable mechanical 
wee. The conductors are required to have losses less than 0.4 
/m under fields of 0.5 T with a rise time of 1 sec in an 
ambient 8-T . Methods of calculating these losses and i 
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stray magnetic and electric fields from tokamaks, Q) methods for 
reducing magnetic fields, (3) economics of magnetic field reductions, 
(4) forces on magnetizable objects near magnetic confinement fusion 
reacto 5) electric field transients in tokamaks. (6) attenuation and 
res are compared with theories for the zero transport current 
case. The extension of theory to include transport current is also 
discussed, and the impact on tokamak toroidal field coil design is 
considered. 
been used to analyze the present design for the poloidal coil system 
of the ORNL Experimental Power Reactor EEPR). This design 
requires that superconductor hysteresis losses, superconductor cou- 
pling losses, stabilizing material eddy current losses, and structural 
material eddy current losses be taken into consideration in the 
calculation of conductor losses. A tabulation of individual losses vs 
variations in —_ characteristics and coil current _ 
31618 
conducting 
From Applied superconductivity conference; Stanford, Cali- 
fornia, United States of America (USA) (17 Aug 1976). 
In Papers on ac losses and pulsed coils submitted to the 
applied superconductivity conference, August 17—20, 1976. 
A recent series of reference designs for Tokamak Experimen- 
tal Power Reactors (EPR’s) has indicated that superconducting 
poloidal field (PF) coils will be necessary for successful operation of 
these devices. It would also be desirable to use superconducting PF 
coils in earlier tokamak fusion devices if such coils could be devel- 
oped quickly enough. The PF coil performance requirements are 
briefly reviewed and some implications for the coil design are 
developed. A small coil (stored energy 14 kJ) has been built using 
construction techniques similar to those which could be employed 
for PF coils. The coil has been charged at rates up to 2 T/sec. Both 
maximum field and charging rate were limited by available power 
supplies. Loss measurements were carried out during pulsed oper- 
ation and data for hysteretic and eddy current loss are presented. 
The loss measurement system used allows considerable insight into 
the effects of conductor motion and training. 
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for verifying the performance by direct measurement are discussed. 
Conductors stabilized by two different cooling methods, pool boiling 
and forced helium in, have been pro . Analysis of these 
conductors is presented and a proposed de! ition and test of stability 
are discussed. Mechanical property requirements, tensile and com- 
pressive, are defined and test methods are discussed. 


31625 Toroidal field coil system 
of _ Oak Ridge EPR Lue, J.W.; Luton, J.N. Dec 
1976. 

From Applied superconductivity conference; Stanford, Cali- 
fornia, United States of America (USA) th Au 1976). 

In Papers on conductors and toroidal field d 
to the applied superconductivity conference, August 17—20, 

A refined design of the toroidal field (TF) Soil system for the 
Oak Ridge Tokamak Ex tal Power reactor (EPR) study is 


mag . This design is on cable conductor cooled by force- 
Ww SU) itical helium. It uses superconducting multifilamentary 
NbsSn for a maximum design field of 11 T at the coil windings. A 
hybrid system which uses NbTi at low field regions is recommended. 


The coil structure consists of stainless steel segments welded togeth- 
er to form a continuous stiff honeycomb. Conductor optimization 
and stability analysis specifically applicable to the forced-flow 
cooled conductors are given. 


a Large superconducting magnet systems for plasma and 

fusion applications. Heinz, W. (Karlsruhe Univ., Ger.). pp 49-57 a 
Proceedings of the sixth international cryogenic 
ence. Mendelssohn, K. (ed.). Guildford, Eng.; tfc je on 
Technology Press Ltd. (1976). 

From 6. ICED meeting; Grenoble, France (11 May 1976). 

See CONF-760508—. 

The present situation in fusion research is characterized by 
the confidence that the problems of plasma physics can be solved. So 
more attention has to be paid to technological developments to 
demonstrate the feasibility of the key reactor components. Because 
of the n dimensions of the reacting plasma the only econom- 
ic solution for magnetic confinement of plasma will be superconduct- 
ing magnets. Three major approaches are being pursued: toroidal 
systems (tokamaks), open systems (mirror machines), and pulsed 
reactor concepts wh. Work on superconducting 
systems and state-of-the-art of superconducting magnet technology 
are described. Conceptual design consideration and problems of 
large magnet systems (stability, magnetic forces, cooling modes, 
safety) are discussed. Recent results of experimental work at Karls- 
ruhe are reported. An outline of American and European programs 
is given. 


POWER SUPPLIES AND CIRCUITRY 


31627 (AED-Conf—76-309-017, pp 17) Transformer design for a 
technical feasibility Tokamak reactor. Bobbio, S.; Egiziano, 
ae Lupo, G. (Naples Univ. (Italy). Istituto Elettrotecnico); Martone, 
Cosenza (Italy). Elettrico). 1976. 
ymposium on technology; Garmisch-Parten- 
FR R. (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


age (AED-Conf—76-309-024, 25) Poloidal circuit in 


Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


7 (AED-Conf—76-309-040, pp 42) Transformers with vari- 
able rise times in the toroidal device ETA-BETA II. Fellin, L. 
(Consiglio Nazionale delle Ricerche, Padua (Italy). Centro di Studio 
sui Gas Ionizzati; Padua Univ. (Italy)). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
mee F.R. Germany (14 Jun 1976). 
hort communication only. Available from ZAED. 
ie 9th symposium on fusion technology. Abstracts. 


31630 93) Mixed generator-rectifi- 
er power for JET. man s view. Corbyn, D.B. (GEC 
Rectifiers Ltd., Stafford (UK)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31631 rom lap pp 94) Design and operation of 
control D.; Bayes, D.V.; 


the DITE power supplies and systems. Bell, 
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Galloway, F.; Plummer, K.M.; Skelton, D.E. (UKAEA Research 
Group, Abingdon. Culham Lab.). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31632 (AED-Conf—76-309-095, pp 99) Ohmic heating DC cir- 
cuit with valves. W.O.; 
mann, G.A 


31633 - breaker for 
10° A current. Leroux, B.; Danner. Rioux, C.; Rioux-Damidau, 
F. — 75.0 91 - Orsay (France). Lab. de Physique des 


= 
posium on fusion technology; Garmisch-Parten- 
FR R. (14 Jun 1978). 
1 fig. Short communication only. Available from ZAED. 
9th symposium on fusion technology. Abstracts. 


31634 pp 100) Circuit breaker-fuse 
system for the Wendelstein WVIIa ohmic circuit. Brauns- 
berger, U. (Technische Univ. Braunschweig (F.R. Germany). Inst. 
fuer Hoc ungstechnik); von Mark, E.; Mueller, G.A. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (F.R. Ger- 


— 1976. 
rom 9. symposium on fusion technology; Garmisch-Parten- 
kitchen, FR R. Germany (14 Jun 1976). 
hort communication only. Available from ZAED. 
in 9th symposium on fusion technology. Abstracts. 


31635 (AED-Conf—76-309-101, pp 104) JET power supply com- 
prehensive system. Hicks, J. (UKAEA Research ~g Abingdon. 
Culham Lab.); Bertolini, E.; Ciscato, D.; Coccorese, Selin, K.I. 


1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31636 (AED-Conf—76-309-102, pp 105) 


tifiers as large magnet pulsed power supplies. Hicks, J.B. (UKAEA 
Research Group, Abingdon. JET Design Grown) 1976 
From 9. s um on fusion technology; Parten- 


ymposi 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31637 pp 107) D.C. current breaking 
test on vacuum interrupters. Braunsberger, U.; Salge, J.; Harjes, B. 
(Technische Univ. Braunschweig (F.R. 


ium on fusion technology; Garmisch-Parten- 
kirchen Son 1970). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31638 (AED-Conf—76-309-112, pp 
tection of neutral injectors with crossed-field tubes. Hofmann, G. 
Thomas, D. (Hughes Research Labs., Malibu, Calif. (USA)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. . 


(AED-Conf—76-309-114, pp voltage protection 
of high power ion sources by fast vacuum switches. Melkus, W. 
(Max-Planck-Institut fuer Plasmaphysik, (FR. 
fusion technology; Garmisch-Parten- 
rom 9. symposium on 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31640 Pulsed energy conversion with a dc superconducting 
Comme, Me Cnare, E.C.; Leisher, W.B; Tucker, W.K.; 


Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 
spannungstechnik); Dokopoulos, P. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany)); Smart, D. (UKAEA Research Group, 
Abingdon. Culham Lab.). 1976. 
7. SYMpoOsium O USION armisCn-Parten- 
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Wessenberg, D.L. (Sandia Labs., Albuquerque, N.Mex. (USA 
No. 12, 699-704(Dec 1976). 
A generator system for pulsed power is described which 
employs a dc superconducting magnet in a magnetic flux compres- 
sion scheme. Experience with a small-scale generator together with 
projections = numerical models indicate potential applications to 
fusion research and commercial power generation. When the system 
is large enough pulse energy can exceed that stored in the magnet 
and pulse rise time can range from several microseconds to tens of 


COOLING SYSTEMS 


31641 yor pe ape pp 76) Low activity blanket 

and heat transfer for experimental power reactors. Fillo, J.; 
Tichler, P.; O.; Powell, J. pr ting National Lab., 
N. Dept. of Applied Science). 1976. 


ymposium on logy; Garmisch-Parten- 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 29036, 31638 


31642 (AED-Conf—76-309-053, 55) Plasma studies for a 
catalyzed-D noncircular Tokamak. Miley, G.H.; Southworth, F.H.; 
tat eae Choi, C. (Illinois Univ., Urbana (USA). Fusion Studies 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
6 refs. Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


development. Ehi: ; Baker, W.R.; Berkner, 
K.H.; Cooper, W.S.; Kunkel, W.B.; Pyle, Stearns, J.W. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
2 refs. Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31644 11, 


jection system. 
F.; Speth, E. (Max- 
Muenchen (F.R. Germany). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. 1976). 
Short communication only. Available from ZAED. 


In 9th symposium on fusion technology. Abstracts. 


114) Wendelstein VII A in- 


. Coupland, J.R.; Hammond, A.LT.; 


Research Group, 
Univ. (UK)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). — 


FP. 119) beam transmis- 
sion in an injection line. Bonnal, Druaux, J.; Oberson, R. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de la Physique du Plasma et de 
la Fusion Controlee). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
SS Germany (14 Jun 1976). 

only. 


31647 pp 120) Investigation of 
source switch-on and — & rise times. Martin, A.R.; Inman, M.: 
T.S. (UKAEA Research Group, Abingdon. Culham Lab.). 


From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. 


31648 pp 121) Periplasmatron ion 
source. M. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de la Phy- 
sique du Plasma et de la Fusion Controlee). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
| > F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. 


31649 pp 122) Cooled grid extraction 

systems on the duopigatron. Becherer, R. (Association Euratom- 

CEA, Centre c’Etudes Nucleaires de Fontenay-aux-Roses, 92 

From 9. sym 


ymposium on fusion ; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. 


31650 (AED-Conf—76-309-120, pp 123) Scheme for the energy 
recovery of the charged beam fraction in neutral injectors. Fumelli, 
M.; Raimbault, P. (Association Euratom-CEA, Centre d'Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Dept. de la Physique 
du Plasma et de la Fusion Controlee). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. 


31651 pp 124) Experiments for filling 
confinement machines wi plasmas. re 
mueller, (Max-Planck-Institut fuer Plasmaph Gaiching/ 
; Garmisch-Parten- 


ymposium on fusion 

FR R. (14 Jun 1976). 
Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


MeV hydrogen cluster F.; Henkes, W. (Kernfors- 
chungszentrum Karheube R. Germany). Inst. fuer 
Kernverfahrenstechnik); Pfeiffer, U. (Fraunhofer-Gesellschaft zur 
F der Angewandten Forschung e.V., Grafschaft/Hoch- 
sauerland (F.R. Germany). Inst. fuer Aerobiologie). 1976. 

From 9. symposium on fusion technology; Garmisch- 
kirchen, F.R. Germany (14 Jun 1976). 

2 refs. Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. 


(AED-Conf—76-309-124, pp 127) Control of cluster ion 
Okamoto, K. (Instutute of Physical and Chemical Research, Wako, 
Saitama (Japan). Thermonuclear Fusion Lab.). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. 


(AED-Conf—76-309-126, 129) ion source 
for the — injector. B.; Thompson, E..; 
Watters, F. (UKAEA Research Group, Prt am a Culham Lab.). 


1976. 
rom 9. symposium on fusion technology; Garmisch-Parten- - 
kirches FR. 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. 


31655 (CONF-760935—55) Isotopic enrichment of plasma ex- 
hausts from controlled thermonuclear reactors by cryogenic distilla- 
tion. Misra, B.; Maroni, V.A. (Argonne National Lab., Ill. (USA)). 
1976. Contract W-31-109-ENG-38. ~—s Dep. NTIS $4.00. 

From 2. of controlled 
nuclear fusion; land. Weskington, United States of America 
(USA) Sep Sep 1976). 

The feasibility of recycling the spent fuels from presently 
conceived tokamak-type power reactors via cryogenic distillation 
has been analyzed. As an essential step in analyzing complex mix- 
tures consisting of the six isotopomeric forms of molecular hydrogen 
in widely anne ase of concentrations, computer simulation of 
multicomponen tion was carried out using an exact method 
of solution net the governing equations. Two distinct fuel injection 
schemes were analyzed using a six-column distillation cascade and a 
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five-column distillation cascade, respectively. The two systems are: 
(1) 90 percent cold fuel injection with T/D ratio a approximately 

to 1.1 and neutral beam injection of deuterons (D°) comprising 
10 percent of the delivered fuel, and (2) injection of equal <~ 
fractions cf neutral tritons (T°) and neutral deuterons (D°). The 
results of the analytical studies show that the separation of the 
isotopomeric species of hydrogen can be carried out to any degree of 
purity by jucicious selection of (1) the design and operating param- 
eters and (2) the number of distillation columns, appropriately inter- 
spersed with chemical equilibrators. 


31656 (EUR-CEA-FC—823) In line electrostatic energy recov- 
tion. Raimbault, P. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de Re- 
cherches sur la Fusion Controlee; CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee). Jul 1976. 34p. NTIS (US Sales Only). 
_A new system for energy recovery in grounded source neu- 

tral i is presented. Its main advantage is to create a potential 
well for the neutralizer electrons without intercepting the neutral 
beam. A potential barrier for the electrons produced in the neutraliz- 
er is obtained by applying a negative pave wee a cylindrical grid 
coaxial to the beam, at the neutralizer e voltage applied for 
electron repulsion is oe. to the Loandhenge 2 required for electric field 
penetration in the full beam divergence effects. Some 
diverging ions interception occurs on the grids on which the sup- 
pression voltage is applied, but the power loading is much lower 
than for grids intercepting the full beam because of the ions angle of 
incidence. Analytical calculations as well as numerical simulation 
give a wane | for such a system which indicates that reasonable 
dimensions could be used even for a 1 Megawatt neutral injector. 


31657 (UCID—17303) Design problems of a continuous injector 
of many amperes of MeV deuterium neutrals. Fink, J.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Oct 1976. 
Contract W-7405-ENG-26. 18p. Dep. NTIS $3.50. 

A continuous injector of many amperes of MeV deuterium 
neutrals will require high currents of negative deuterium ions to be 

generated, accelerated and stripped of electrons by methods that are 
not ot fully developed. Each of these processes as briefly described in 
this report, introduce constraints upon the ion optics, beam line 
pumping, and high voltage stand-off that must be mutually resolved. 


Although the design of such an injector represents a difficult task, 
fundamen 


there is no tal reason that very high current beams cannot 
be handled. 

31658 (UCID— 17360) Blistering effects in neutral injection sys- 
tems operated with helium and hydrogen gases: a preliminary assess- 
ment. Hamilton, G.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 25 Jan 1977. Contract W-7405-ENG-48. 5p. 
Dep. NTIS $3.50. 

The practical effects of blistering and flaking in neutral injec- 
tion systems are studied. These effects will soon be more important 
because of energy increases in systems now under development and 
because of their operation with fast helium ions as well as hydrogen 
and deuterium ions. Two main effects were studied: enhanced ero- 
sion rate and possible voltage breakdown from sharp flakes and gas 
emission. 


31659 (UCRL—52173) Study of efficient high-power, high- 
energy neutral beams for the Reference Mirror Reactor. Fink, J.H.; 

Barr, W.L.; Hamilton, G.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 Nov 1976. Contract W-7405-ENG- 
48. 60p. Dep. NTIS $4.50. 

An injector design for the Reference Mirror Reactor is de- 
scribed which uses negative ions created by charge-exchange in a 
cesium vapor cell and neutralized by photodetachment. Some of the 
innovations discussed include a continuously operating cathode for 
an LBL/LLL ion source, a negative ion beam line with cooled grids, 
a high voltage accelerator configuration with insulators shielded 
from the neutron and gamma flux, and cryopanels which continuous- 
ly cycle between pumping and outgassing modes. 


31660 Production of intense condensed molecular beams (cluster 
beams). Obert, W. (Kernforschungszentrum, Karlsruhe, Ger.). pp 
219-222 of In Proceedings of the sixth international cryogenic - 
neering conference. Mendelssohn, K. (ed.). Guildford, : TPC 
Science and Press (1976). 
rom meeting; Grenoble, France (11 May 197 
See CONF-760508—. 
For a cluster injector under construction at the Karlsruhe 
Nuclear Research Centre, which will serve to study heating - 
fueling of a toroidal plasma experiment at Garching/Munich, 
cluster beam was produced with high beam currents of up to 6 x to" 
atoms s~' within an angle of less than 0.03 sr at comparatively small 
cluster sizes of up to 10° atoms/cluster. The experiments showed 
that a long trumpet shaped nozzle as well as a relatively high nozzle 
temperature yield high intensities at given cluster size. The design of 
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voltage terminal is described. It employs i peta to pump 
large amounts of hydrogen (up to 50 bar cm ) occurring di 
production of beams like those quoted above. 


RADIATION HAZARDS 
REFER ALSO TO CITATION(S) 28958 


31661 (AED-Conf—76-309-005, pp 5) Hz, De and T2 pumping 
and handling in fusion ex: using SORB-AC 


non-evaporable 
getter cartridges. Ferrario, B.; Barosi, A.; Borghi, M.; Giorgi, T.A. 
p.A., Milan (Italy)). 1976. 
ymposium on fusion technology; Garmisch-Parten- 
FR R. (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31662 (AED-Conf—76-309-048, pp 50) Tritium handling scheme 
for the J.E.T. experiment. Clerc, H.; Venus, G. (UKAEA Research 
Group, Abingdon. JET Design Group). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31663 (AED-Conf—76-309-060, pp Radioactivity and after- 
heat of FINTOR and related problems of maintenance and waste 
disposal, Farfaletti-Casali, F.; Peter, F.; Rocco, P. re teen of 
the European Communities, Ispra (Italy). Joint Research Centre). 


1976. 
ymposium on fusion technology; Garmisch-Parten- 
FR R. (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31664 (AED-Conf—76-309-083, pp 86) Activation from D-T 
fusion neutrons and resulting dose rates in JET. Brockmann, H.; 
Ohlig, U. Jucich G.m.b.H. (F.R. Germany). 


Inst. fuer Reaktorentwicklung). 1976 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 
31665 (BNWL—2015) Siting commercial fusion power plants. 
Young, J.R. Pacific Northwest Labs., Richland, Wash. 
(USA)). _o. 1976. Contract E(45-1)-1830. 13p. ‘Dep. NTIS $4.50. 
document discusses siting requirements for fusion power 
plants. The current concept of the reference first reac- 
men was developed from analysis of the characteristics of current 
design concepts. Because those reactors use the deuterium-tritium 
fuel reaction, large pune S| of activation products and tritium are 
created and must be considered —— sources of radiation 
doses (Young, 1976 and Young Gore, 1976). However, ad- 


vanced reactors using fuel reactions that neither 
radionuclides are briefly considered. 


31666 (BNWL—2024) Safety review of conceptual fusion power 
plants. Clark, R.G. (Battelle Pacific Northwest Labs., Ric 
Wash. Ps Nov 1976. Contract EY-76-C-06-1830. 102p. Dep. 


NTIS 

, ublic safety impacts from accidents in concep- 
tual fusion power plants were investigated. Fusion was found to 
have some potential for accidents, as does any energy generating 
system. Functions of fusion power plants were identified that possess 
sufficient potential for an accidental release of toxic antedhiete Ge to the 
environment. An assessment was made of the impact of the potential 
accidents and recommendations are included for R and D that will 
allow incorporation of safety concerns in fusion power plant design. 
This work was based on a review of information available in 
conceptual design documents of fusion reactor systems. 


consume nor create 
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31667 (COO—2779) Nuclear fusion systems analysis research. 

RK. (ed) Unive (USA). Dent. of 
R.K. (ed.). (Princeton Univ., N.J. (USA). 
Mechanical Sciences). 31 Dec 1975. lon BUI 1)-2 


Dep. NTIS $7.75. 

This report summarizes research conducted during FY 1975 
on the parametric systems analysis of fusion central power stations. 
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the — of major significance in future power station 

The nominal parameter analysis for p 

rives from consideration of extant reactor point desi 

nominal 5000 MWt reactor with either a 900 or 12 

coolant temperature. Functionalized perfi 

are described for helium Brayton cycle, steam Rankine cycle and 
binary cycle electric power generation systems. 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 29036, 30553, 30665, 31537 


31668 PR gar Measurement of high-energy charged 
particles from laser-produced plasmas. Tan, T.H.; McCall, We ag 
Williams, A.; Giovanielli, D. (Los Alamos Scientific Lab., N.Mex. 
SA)). 1976. Contract W-7405-ENG-36. 12p. (CONF-761155—2). 
. NTIS 50. 
on laser interaction and related 
ork, United States of America (USA) (8 


protons in the MeV region which are products of nuclear fusion 
reactions. The present level of fusion yield is around 107 to 10° from 
the DT-filled microballoon targets. The experiments were carried 
out both Nd and CO; lasers. In the case of single and double 
flat foil targets both the front and back emission were 
measured.(MO 


31669 (LBL—5543) ERDA summer study of heavy ions for 
inertial fusion, ong yy California, July 19—30, 1976. 
Final report. Bangerter, R Herrmannsfeldt, W.B.; Judd, D.L.; 
Smith, 1. ( L. (California Gare Berkeley (USA). Lawrence Berkeley 


; California Univ., Livermore (USA). Lawrence Livermore 
. Dec 1976. Contract W-7405-ENG-48. 11 


31671 ag ema ay Transfer and focusing of high cur- 
rent relativistic electron beams on a target. Baranchikov, E.I.; _ 
oo A.V.; Koba, Yu.V.; Korolev, V.D.; Penkina, V.S.; Rudakov, 

; Smirnov, V.P.; Sukhov, A.D.; Tarumov, EB.Z,; Bakshaeev, 
Yui. (Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehner- 

SSSR, Moscow. Inst. Atomnoj PBhnergi 1976. Translation by J. 
of USSR report. 25p. NTIS 

From 6. international conf on ome 
trolled nuclear fusion research; 
Republic of (F.R. (6 Oct 

Energy Institute to inv ities of creating a pulsed 
Bs; this work involves the cre- 
energy and an acute angled ex 
electron beams to the target. A field this configuration can 
protons around the tar; ee ape 9 of irradiating them. This 
alternative solution of of target irradiation, instead of 
focusing beams Gentle on be may prove to be highly 
Experiments are described which were conducted recently on 
current electron accelerators "URAL", “MS” and others and which 
were directed at investigating ibilities of transferring and focus- 
ing high current REBs, as as effective transmission of electro- 
magnetic energy using vacuum ice at considerable 


Yabe, T.; Niu, K. (Toky Inst. of Tech. (Japan)). 
Seirigncu Zasshi 80: No. 3, 863-868(Mar 976). 

plosions target pellet -xposed to tense laser light 
are investigated sumerically by 


a heavier particle mass: (3) For 
- is efficient: (4) There is an 
aaare : (5) More output energy is yielded 
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fro.n a with a larger radius when the power and the pulse 
shape the laser light are optimum. 


31673 Laser-produced thermonuclear fusion. (1. part). Bobin, J.- 
L. (CEA Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Geor, 
Onde Electr.; 56: No. 6, 1976). (In Pro. 

per deals with laser-produced thermonuclear icles 
schemes joven the spherical compression of targets. The basic 
parameters of such a problem are pointed out: final density, absorbed 
radiation flux, characteristic velocity. The dynamic of the process 
and the relevant efficiencies are investigated. Experiments on laser 
interaction with matter are reviewed. 


Development Administra Washington, D.C. (USA). 
G) Patent 2, 500,42 429/A/. 8 Jul 1976. 15p. (In German). 

3 figs. Available from Dt. Patentamt, Muenchen (FRG). 

The invention is based on the principle described in the U.S. 
patent application no. 10,516 filed Feb. 22, 1970, but instead of one 
only hi 5 gee laser pulse it uses at least three successive pulsed 
laser beams of different energy and duration for performing the 
fusion within the injected fuel pellets, all those beam being directed 
towards each of the fuel pellets injected sequentially so that opti- 
mum energy is transferred to each pellet for the purpose of ioniza- 
tion, tailoring and fusion. 


31675 Laser-produced thermonuclear fusion. (2. part). Bobin, 
J.L. (CEA Centre d'Etudes de Limeil, 94 - (Aug 1976). (in French 
Canad, One Electr.; 56: No. 8, 367-371(Aug 1976). (In Frenc 


with theo 
technical problems; developments 


31676 Laser fusion for generation of electrical power. Chopra, 
S.M.; Veeraraghavan, A.; Naidu, M.S. (Indian Inst. of Science, 


Bangalore. Dep Dept. of High Voltage Engineering). Electr. India; 16: 


No. 16, 11-15(31 ay 

Two types of thermonuclear reactors are considered using 
lasers for fusion. The pellet implosion fusion technique and the linear 
or solenoid fusion technique are described in detail. It is pointed out 
that in spite of difficulties, laser fusion offers a more convenient and 
advantageous method of producing nuclear energy. Prospects of 


perfecting laser techniques are discussed. 


31677 Study of fusion-neutron heating in 
terium-tritium Beynon, T.D. (Birmin; 


spheres. gham Univ. (UK). 
t. of Physics); Contention, ¢ G. J. Phys., G (London); 31 No. 1, 81- 


lan 1977). 
A detailed numerical study has been 


Carlo method, of the total heat "s3 —- 
neutron- rt re) to ting: 

distribution eng to thermonuclear neutrons in laser-com- 
pressed deuterium-tritium spheres. A series of formulae is presented 

in computer-modelling studies of laser 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 30239, 30262 


(AED-Conf—76-309-002, pp I General consideration on 
vacuum system for the fusion reactor. A.; Akaishi, K. 
agoya Univ. (Japan). Inst. of ay Physics); Horikoshi, G. 
for High Energy Physics, Oho, 
. Univ. (Japan). Faculty of Science). 1 
symposium on fusion technology; Garmisch- 
FR R. (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on technology. Abstracts. 


31679 (AED-Conf—76-309-003, pp 3) yy vessel and pump- 
ing system of the J.E.T. Eckhartt, D. (UKAEA Research 
Group, Abingdon. JET Design 1976. 

; Garmisch-Parten- 


From 9. symposium on 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 
31680 pp 21) Design construction and 
operation of the DITE divertor field system. Hayward, R.J.; Pratt, 
iene B.C. (UKAEA Research Group, Abingdon. Culham 

1 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1970). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31681 (AED-Conf—76-309-036, 38) Three dimensions me- 
chanical calculations for JET vacuum and structures. Bour- 


echnical SUMmMarics a! OMOWINE alrcas: 
target and reactor design, (2) ion sources, (3) low-velocity accelera- 
tion, (4) atomic and molecular physics, (5) accelerator parameters, 
(6) beam manipulations, (7) induction linac, (8) final —— and 
transmission to the target, (9) systems and cost studies, and (10) 
alternatives. Several groups of appendices are given that relate to 
these technical summaries. (MOW) 
31670 Energy for tomorrow. Brochu, M. Sci. Dimens.; 8: No. 5, 
22-27(1976). (In English, French). en! 
Researchers from a division of the Universite 95 
du Quebec, are tackling two technological problems in preparation 
for the development of nuclear fusion systems: the delivery of laser 
energy to the target, and the study of fusion reactor building 
materials. 
the fusion energy from the pellet, the following facts are pointed out: 
(1) There is an optimum value for the laser intensity: (2) It is 
effective to the outside of the critical density of the 
target plasma by a su 
optimum shape for 
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rier; Felbacq, C. (SOCOTEC, 75 - Paris (France)); Deschamps, P. 
(Association Euratom-CEA, Centre d’Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). as de la Physique du Plasma et de 
la Fusion Controlee); Hoffmann, A. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes 
M ues et Thermiques). 1976. 
rom 9. symposium on fusion technology; Garmisch-Parten- 

kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


(AED-Conf—76-309-051, pp 63) Practical feasibility of a 
bundle divertor for a Tokamak power reactor. Crawley, H.J. 
— os Group, Abingdon. Culham Lab.). 1976. 
9. symposium on fusion technology; Garmisch-Parten- 
mem... FR R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31683 (AED-Conf—76-309-057, pp 59) Tokamak reactor con- 
cept with servicing capability. Hollis, AP Research lao, 
Harwell. Atomic Energy Research Establishment); Mitchell, J.T. 
(UKAEA Research Group, Abingdon. Culham Lab.). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31684 (AED-Conf—76-309-058, pp 60) New approach to the 
of blanket replacement in Tokamak fusion reactors. 
W. (Max-Planck-Institut fuer Plasmaphysik, Garching/Muenchen 
. R. Germany)). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31685 Br yp pp 61) Accessibility and re- 
constraints in the design 


of large Tokamak experi- 
ments. Challender, RS. Reactor Group, Risley); Reyn- 
olds, P. (UKAEA Research Group, Abingdon. Culham Lab.). 1976. 
From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31686 (AED-Conf—76-309-064, pp 66) Command interpreter for 
the Padua data acquisition system. Bombi, F. (Consiglio Nazionale 
delle Ricerche, Padua (Italy). Centro di Studio sui Gas Ionizzati; 
Padua Univ. (Italy)); Cavaggion, C.; Polo, A.; Trainito, G. (Consig- 
lio Nazionale delle Ricerche, Padua (Italy)). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31687 (AED-Conf—76-309-065, pe 67) New developments of the 
data acquisition systems for the T. experiment. Hennion, F.; 
Idmtal, J.; Touche, J. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de la Phy- 
sique du Plasma et de la Fusicn Controlee). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31688 (AED-Conf—76-309-066, 68) Computerized control 
and data acquisition system for the DPF-2. Hopmann, W.; Kraft, J. 
(Kernforschungsanlage Juelich G.ra.b.H. (F.R. Germany). Inst. fuer 

fusio: hno! Garmisch- 

rom 9. symposium on mn tec’ Parten- 

kirchen, F.R. Germany (14 Jun 1976). ar: 

Short communication only. Available from ZAED. 

In 9th symposium on fusion technology. Abstracts. 


31689 (AED-Conf—76-309-067, pp 69) Internal — diagnos- 
probes. Hopmann, W.; Korten, M. he Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Plasmaphysik). 1976. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany (14 Jun 1976). 

Short communication only. Available from ZAED. 
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In 9th symposium on fusion technology. Abstracts. 


temperature measurements of ars an Tokamak discharge using 
an infra-red camera. Goodall, D.H.J. (UKAEA Research Group, 


Culham Lab.). 1976. 
ymposium on fusion technology; Garmisch-Parten- 
FR R. (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


31691 (AED-Conf—76-309-085, pp 88) Investigation on ther- 
mally stressed electrical insulators up to 100°C. Salge, J.; Schaefer, 
M. (Technische Univ. Braunschweig (F.R. Germany). Inst. fuer 
1976. 
posium on fusion technology; Garmisch-Parten- 
kirchen, F.R. Germany | (14 Jun pod ty 
Short communication only. Available from ZAED. 
9th symposium on fusion technology. Abstracts. 


31692 pp 110) Control system for the 
Frascati Tokamak. Andreani, R. Fey G.; Berardi, B.; Coletti, 
A.; Gallina, M.; Gargiulo, S.; Grolli, M ; Panaccione, L L.; Rabour, C.; 
Rea, Ss. (Comitato Nazionale per lEnergia Nucleare, Frascati (Italy). 


ymposium on fusion technology; Garmisch-Parten- 
kirchen FR (14 Jun 1976). 
Short communication only. Available from ZAED. 
In 9th symposium on fusion technology. Abstracts. 


— (CONF-760882—1) Blistering phenomena I: 
ys. Kaminsky, Das, S.K. (Argonne National i 
1976. W-31-109-ENG-38. 17p. Dep. NTIS $3.50. 
rom Conference for controlled thermonuclear ne 
center op educational affairs; Argonne, Illinois, United S 
(USA) (9 Aug 1976). 
major parameters 
ven. Brief discussions of the bli 
following topics are described: 
system, (2) — energy, (3) critical dose for bli 
(4) — total dose, (5) dose rate, (6) target temperature, 
graphic orientation of the irradiated surface, (8) models for 
onl (9) surface erosion of fusion reactor compo- 
nents by blistering. (MOW) 


31694 (CONF-760882—2) Methods to reduce surface erosion 
caused by radiation blistering. Kaminsky, M.; Das, S.K. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 15p. 
Dep. NTIS $3.50 

From Conference for controlled thermonuclear fusion ANL 
center for educational affairs; Argonne, Illinois, United States of 
America (9 Aug 1976). 

One method described for reducing the surface erosion due to 
helium blistering in fusion reactor components is to maintain the 
surfaces at a enough temperature so that some of the implanted 
helium is released “without forming large bubbles. Cold working is 
second use of a graphite cloth and protective coating is 
(MOW) 


31695 (CONF-760882—4) Role of ion simulation in CTR materi- 
als Nolfi, F.V. Jr. ¢ National Ls, Ill. (USA)). 
1976. Contract W-31-109-ENG-38 . Dep. NTIS $4.00. 
<n Conference for controlled thermonuclear fusion ANL 
educational affairs; Illinois, United States of 
(USA) (9 Aug 1976). 


discusses the role of ion simulation in the U.S. 
stun patel elopment program, evaluates various ion and neu- 
tron simulation ie emphasizes the need for quantitative 
correlation between ion and -energy neutron damage, 
and outlines the essential features of ion/neutron simulation experi- 
ments on candidate first-wall materials. 


31696 (CONF-760921—7) Reduction 

reactors. R T.D.; Das, S.K.; Kaminsky, M. (Argonne National 

Lab., = 1976. 44p. 
ymposium; Chicago, Illinois, 


N 
United (USA) (21 1976). 
Some of the majo: 


i roposed to 


fusion reactors are reviewed briefly, including blistering by implant- 
ed gas, sputtering by ions, atoms, and neutrons, and vaporization by 
local ——- Surface erosion affects the structural integrity and 
limits the lifetime of reactor components exposed to plasma radi- 
ation. In addition, some of the processes ~ to surface erosion 


JUNE 30, 1977 


selection of materials with a favorable chemical and 


disadvantages of some of these methods are discussed. 
31697 (INIS-mf—3213) Materials 

fusion technology. Du 


Ltd., 
ment). {nd}. 3p. (CONF- TIC. 


iples of design and operation of 


31698 
uation of nuclear data 
Woelfle, R.; Stoecklin, (Kernforschun 
radiochemical conference; Marianske Lazne, 
vakia (27 1975). 


slovakia, April 27 May 2, 1975. 


31699 (Juel-Conf—22, pp 74-77) Ion nuclear 
recoil processes in the first wall of a fusion reactor. Biersack, J.P. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.)). Sep 1976. (In German). 

16 refs. Short communication only. 


31700 SAND—76-8692) Gas re-emission from (USAD) 
solids. wie K.L. (Sandie Lone, 


Contract E(29-1)-789. (CO -760882—3). 


Fre Conference for controlled thermonuclear fusion ANL 
center for educational affairs; Illinois, United States of 
America — (9 Aug 1976). 
re-emission measurements that 


This paper summarizes gas 
aid in the development of a curriculum on materials problems in a 
fusion reactor. The topics include both H* and He* Fo cage tual 
metals and non-metals. It is shown that gas re-emission measure- 

ments have played an important role in the mecha- 
nisms involved in gas release, as well as in the development of new, 
deformation resistant, first wall materials. 


(UCRL—50016-76-3, pp 23-25) Radiation damage studies 
target neutron facility. 1976. 
Department quarterly report, 


A brief description of the neutron source is given. A comput- 
er code was developed in order to calculate the od tober radiation 


gaseous i 
results are giver. (MOW) 
31702 Cross section calculation relevant to fusion reactor struc- 


tural materials. IV. Contribution from pre-compound process. Naka- 
shima, H.; Ohta, M. (Kyushu Univ., age J ). ‘a of 
Kogaku Sh uho; 48: No. 569- 


generation 
evaluate A — from pre-compound process, i 
22-90 and which are close to the nuclides of Nb and 
Mo and the experimental data of which are abundant. The formula 
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found. Accordingly, it seems necessary to include the large contribu- 
tion from the pre-compound process in the evaluation of the reaction 
cross section of structural materials for nuclear fusion reactors. 


31703 Description of the cryopumps and cryogenic ancillary 
equipment as proposed for JET. Frank, R. (Leybold-Heraeus, Co- 
logne); Forth, H.J.; Lentges, G.; Venus, G.; Jensen, K.; Klipping, 3. 
pp 119-127 of In Proceedings of the sixth international 
aoe conference. Mendelssohn, K. (ed.). Guildford, 
Sciense and Technology Press Lid. (1976). 
F760: meeting; Grenoble, France (11 May 1976). 


cryopumpsystems; 
volume of 200 m* and the 16 Torus Cryopumps ‘(TCPs) 
evacuation are connected to four pumping ports; each TCP has a 


pumping speed s = 26,000 1/sec for Hz. The ultimate pressure in 
torus is to be 10~'° torr. Twenty-four injectors are used in 
supply the torus with neutral particles of high energy. 2s 


pump the —_ dag originates in the injector, 

cryopumps (ICPs in the 

pumping speed of these amounts 10 6 10° I/sec for 
is a common y47- ving both pum 

with liquid Helium and LN2. Liquid is pro 

rtigeator wit 230 to 200 W covling capacty, w whereas 
by a stationary storge tank. 


31704 Boundary conditions for cryopumping in fusion 
of the Tokamak type. G. ag 
Planck-Gesellsc fin): 


Venus, G. pp. 128-131 ol In 
cryogenic engineering conference. ‘ 
Eng.; IPC Science and Technology Press Ltd. (1976). 
Grenoble, France (11 May 1976). 


“Ts and He. 


ing at temperatures below 


peg Furthermore the correlation between the plasma 
requirements regarding the refrigeration facilities is described. 


31705 Cryopumps for tokamak nuclear fusion reactors. Boissin, 
— ; Thibault, J.J. (L'Air Liquide, Sassenage, France). pp 136-138 of 


ICED ono Grenoble, France (11 May 1976). 

See CONF-760508—. 
The handling of large quantities of deuterium or tritium inside 
ultrahigh vacuum vessels assumes the use of liquid helium cooled 
Three different pumping problems have been extensive- 
ping of the Tokamak torus pumping of neutral 
p Pacem pnt of cluster injectors. The present state of art 
will be described and For 


31706 (CONF-761012—37) Steady-state temperature profile of 
the reactor in the neoclassic mode. Volkov, T.F.; Igitk- 


tokamak 
hanov, Yu.L.; Tokar, M.Z. (Gosudarstvennyj Komitet po 
I'zovaniyu Atomnoj 1 J SSSR, Moscow. Inst. Atomnoj 
ii). 1976. Translation by T. W. Appich Jr. of USSR pose | 


research; Berch 
ic of (F.R. lees (6 Oct 1976). 


ible to have a thermonuc reactor combustion 


dvantages and 
gy of Canada 
ms Dap YacCuum in tf macnin is produced Dy means O inree 
conceptual fusion 
and activity being 
materials problems Which nave Deen idenulied, Witn an 
outline of the experimental techniques which have been suggested the 
for investigating these problems. ir to 
to 
tor 
tal 
He. 
4 
2 is 
erence, Marianske Lazne, Czecho- 
ee Due to the operating conditions of fusion machines of the 
Tokamak type special requirements must be met by the 
The gases to be pumped are at first Hz and Dz, later also 
Besides the general aspects of cryop pis 
4.2°K the physical properties of the condensates and their influences 
on the are discussed the for 
conference. = K. (ed.). Guildford, Eng.; IPC Science 
31701 
at the rotati 
In 
mized cooling circuit is needed. The components and the assembly 
of the cooling circuit are also mentioned. 
SUCT O © Uispiaccad LOM! 
6. international conference on plasma and con- 
- trolled aden, German, Federal 
The possibility of emitting charged particles owing to (n.p) or Repub 
(n,a) reaction increases in nuclear fusion reactors, and these reac- rocesses are neoclassic 
tions play important roles in the evaluation of the radiation damage in nat 
zone of dense cold plasma which is capable of preventing the wall 
from being eroded. The fact that it is possible to establish this mode 
is due to the “opacity” of reactor plasma with regard to neutrals. 
31707 Nuclear data for development of fusion reactors. The pre- 
sent situation and prospection about the use of nuclear data. Seki, Y. 
formation was calculated by the same method as that in the previous (Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
paper. The contributions from the respective processes of com- search Establishment). Genshiryoku Kogyo; 22: No. 2, 20-23(Feb 
pound, pre-compound, and pre-compound + compound theories to 1976). (In Japanese). 
the cross section of (n, p) reaction of Zr-90 and Y-89 are shown The research on plasma confinement has advanced greatly in 
separately. The (n, p) reaction cross section as the function of recent years, with the plan that an experimental fusion reactor will 
residual nuclear charge shows three characteristic slopes, and these be developed for ten years hence, and a practical one even within 
regions are regarded as the regions of direct "caction, compound the present century. The nuclear data required for the development 
nucleus reaction, and pre-compound process. In case of (n, a) of nuclear fusion reactors are explained as follows: types of nuclear 
reaction, the boundary between the latter two regions cannot be data; fusion-reaction cross sections; nuclear data on neutrons and 
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& and present status of fusion nuclear 
and accuracy requirements. 


GENERAL AND MISCELLANEOUS 


31708 (ERDA-tr—36/1-6) Nukleonika. Translation of Nukleon- 
ok, - No. 1,5,6, vp(1975). 67p. (TT—75-54024/1-6). Dep. NTIS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 31260 


31709 (ANL—76-118) Technology 
activities at National Laboratory. Venard, J.T. (Argonne 
National Lab., Il. Sep 1976. Contract ‘V-31-109-ENG-38. 


24p. 

Dep, NTIS $400 utilization/commercialization is the process of 
applying technology to satisfy a preexisting need. The 

examines the organizational relationships involved, controling 
factors, and the role of the technology agent. Included is a brief 
assessment of the technology commercialization activities currently 
under way as part of speallie research and development projects at 
Argonne National Laboratory. In addition to the usual supporting 
references, an appendix is devoted to a sampling of the relevant 
literature. 7 lout, 1 table 


31710 (DEU—73-28(Ed.1975)) Report on the 54th fiscal year 
1975. (Kraftanlagen A.G., Heidelberg (Germany, F.R.)). 1976. 40p. 
(in German). TIC. 

With figs. Available from ZAED. 

The management in its annual report for 1975 describes the 
company’s activities and gives details of the annual account, on the 
assets and liabilities, and on profits and losses, and the industrial 
board reports on its supervisory functions. Surveys in tabular form 
of the annual account and the profit and loss statement elucidate the 


organization's business report. 


31711 (ERDA—76/157) National survey of compensation 1976. 
Paid scientists and engineers engaged in research and development 
activities. (Battelle Columbus Labs., Ohio (USA)). 1 Nov 1976. 
Contract W-7405-ENG-92-TAS-26. 320p. Dep. NTIS $9.75. 

This document reports the results of the ninth annual surv 
of compensation paid scientists and engineers ed in 
and development activities. It was conducted in 1976. Aspects of the 
survey discussed are the sampling plan, basic data for ae analy- 
=. entrance rates, trend analysis, geographic analysis, analysis of 

qualifications survey results, and compu- 
~ of approximate confidence limi “ay ny tables of the follow- 
ae are presented: total survey tables; bachelor’s degree; 

$ degree; doctorate degree and medical degree; middle man- 

agement; median curves - supervisory level by degree level, YSBD 
(years 1 since bachelor’s degree); non-degreed employees, work- 
ing-as occupation, YSBD; sex, nonsupervisory emp! yes - 
bachelor’s degree, working-as occupation; trend analysis; five-year 
identical company comparison, median curves; standard metropoli- 
tan statistical area size by establishment size, median curves and 
census district curves. (RWR) 


31712 (ERDA—77-21) International Energy Agency background 
and current activities. (Energy Research and Development Adminis- 
tration, Washington, D.C. (USA). Office of International Affairs). 
Dec 1976. 49p. Dep. NTIS $4.00. 

The Office of International Affairs of the Energy Research 
and Development Administration (ERDA) is planning to issue peri- 
Odic status reports covering all major continuing international activi- 
ties in which ERDA is involved. A series of background documents 
on the international agencies and organizations conducting those 
activities is being prepared to provide a framework for the status 
reports. This background document highlights the energy research 
and development activities currently conducted under the 
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data base. The report discusses options available, computer programs 
used, timing of update, distribution, and of records. 2 
figures, 1 table. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 28888, 31319, 31323, 31441, 
31740, 31746 


31714 (AD-A—023930) Semi-annual status No. 129, 1 

July through 31 December 1975. (Stanford Univ., Calif. (USA). 

NTIS $500.0 Labs.). [nd]. 102p. (SU-SEL—76-005). Dep. 
Research is summarized on information oe 

integrated circuits, solid state, radioscience, and 


31715 (CONF-750706—) Conference on computer support of 
environmental science (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1975. Contract W-7405-ENG- 
48. 518p. Dep. NTIS $12.75. 
rom ERDA-wide conference on ay om on envi- 
USA (9 
During the second week in July, 1975, a group of 212 
environmentalists and computer specialists met at the Four Seasons 
in Albuquerque, New Mexico, to exchange their experience and 
lessons learned in linking environmental science and computer tech- 
nology. This was the first meeting of its kind sponsored by the U.S. 
Energy Research and Development Administration to provide a 
forum for — planning through better understanding of prob- 
lems and solutions now faced in the burgeoning energy-related 
activities. The papers were concerned with effects of power genera- 
tion and transmission on health and our environment. Separate 
entries were made for the individual papers. 


(Univ. fornia, Livermore 


In Conference on computer support of environmental science 
and analysis. 

A presentation is given of interactive and iterative use of 
pattern recognition techniques to solve a number of problems, in- 
cluding a simple chemical example and a complicated production 
problem. Also discussed are the methodology of pattern recognition, 
several successful applications, and conclusions regarding its future. 


31717 (CONF-750706—, pp 441-447) Problems in the applica- 


ysis. 

Several problems ae cited, such as acquisition of computer 
equipment, software tation, and applied computer 


31718 (CONF-750706—, pp 449-473) Prospective 
hardware. Butler, M.K. (Argonne National Lab., IL). 1975. 


From ERDA-wide conference on 
ronmental science and analysis; Albuquerque, Menico, USA 


A discussion is given of industry-wide trends in ities in 


new hardware products, advanced 
of existing product lines. 


31719 475-487) 
software. Dorr, F.W. 


capabilities in 
Lab., NM). 1975. 


31713 (ORNL/TM—5408) Commitment Information System: 
user guide. Misek, A.F. (Oak Ridge National Lab., Tenn. (USA)). 
Feb 1977. Contract W-7405-ENG-26. 33p. Dep. NTIS $4.00. : 

This report is a user guide for the Commitment Information 
System. It describes the operation of the System, types of informa- 
ee tion ™ into the data base, reports issued, and protection of the 
ansiation. 
’ From ERDA-wide conference on computer support on envi- 
ronmental science and analysis; Albuquerque, New Mexico, USA (9 
Jul 1975). 
transplantation. To meet ; energy crisis, steps should be taken now 
to provide the necessary computing resources for the new problems 
at hand. 
bilities in 
auspices of the International Energy Agency in which ERDA, the 

Nuclear Regulatory Commission, the U.S. Bureau of Mines and the 

Environmental Protection Agency are participating. This document vironmental science and analysis p grams. Examples present- 

outlines the background, objectives, and organizational structure of a with descriptive ied b for- 

the International Energy Agency and then briefiy describes the 

history, objectives, scope, current status, and other pertinent data on 

its 15 energy research and development working parties and the 

cooperative projects they are conducting. Future reports will update 

the status of ongoing projects and provide information on proposed 

new energy research and development activities. (RWR) 
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and analysis; Albuquerque, soe New USA 
survey is t ive icati 
of presen’ applications 
example in fluid dynamics), —- (including th analysis and 
enhancement of digital images), and data base 


31720 (CONF-750706—, pp 494-511) Next steps. Schwartz, 
M.H. Administration, Washing- 


on envi- 
USA (9 


In Conference on computer support of environmental science 

A discussion is made of environmental science interest in 
computers and the diversities of the two disciplines of environmental 
science and computer science. A of the needs, lems 
and potentials that emerged during the course of the is 
given. 


31721 (COO—2383-0036) User's view of solving stiff ordinary 
differential 


Urbana (USA). Dept. 
EY-76-S-02-2383.A001. 34p. Dep. NTIS $4.00. 

This report attempts to assist the person who needs to solve 


indispensab! 
t solution of special 


(COO—3077-134) Task V. 

1975—September 30, 1976. (New , Univ., N.Y. (USA). Courant 
Inst. of Mathematical Sciences). 1 Nov 1976. Contract EY-76-C-02- 
3077. 27p. Dep. NTIS $4.00. 

the follo fields: Applied mathematics and mechanics (computa- 
tional fluid dynamics, controlled thermonuclear research, numerical 
analysis, other applications—Project ELASDYN, number theory, 
chaotic behavior of solutions to nonlinear oscillations 


initial boundary problem 
partial differential equations of the form u/sub t/ = or gman gy Fo 
,u/sub xx/,f/sub x/), where f = f*x,t,u,u/sub x/,u/sub xx/). Also 
described is a user-oriented FORTRAN subroutine package called 
MOLID for the numerical solution of equations of this type using 
the method of lines. 5 figures, 10 tables. 


31724 (DP-MS—76-74) Interactive 


display program for a PDP- 
J.H. (Du Pont de Nemours (E.I.) and , Aiken, S.C. vod 
Savannah River Lab.). [nd]. Contract Bore 6p. (CO) 
From Symposium Digital Equipment Computer 


A purpose interacti’ 


processing aid. 
system, a discussion of the data structure that is used, and a descrip- 
program are presented. 4 figures. 
31725 S/PS—76/0672) Vol. I, 1964—June, 


Grooms, D.W. (National Technical Information 
field, Va. (USA)). Aug 1976. 264p. NTIS $25.00. 

The bibliography cites research on the and applica- 
audio chemical analysis, radiation process con- 
trol, reactor control, production control, ocean sciences, and 
ing ——. Citations include supporting software for — the 
Prhis updated a rocessing the data in the many areas of 

contains 258 abstracts, none eich ove are 
new ara to the previous edition.) (GRA) 
31726 (NTIS/PS—76/0673) 
1975—July 1976 (a bibliography with 


1975—Jul 1976. (Nati 
Service, Springfield, Va. (USA)). Aug 1976. 7: 
Su NTIS/PS—75/572, and NTIS 
The bibliography cites research on the 
dane of A tow of some 
audio chemical analysis, radiation detection, process con- 
trol, reactor control, production control, ocean sciences, and track- 
ing systems. Citations include supporting software for solving the 
blems and processing the data in the many areas of application. 
updated yoyo — 74 abstracts, all of which are 
new entries to the p: See also NTIS/PS-76/0672, 
Minicomputers. Vol. June 5. (GRA) 


31727 (ORNL/CSD/TM—S) User’s Manual for ADPLOTT: a 
program for plotting numerical data from ADSEP data sets . S 

son, R.L.; Booker, M.K. (Oak Ridge National Lab., Tenn. (USA)). 
Feb 1977. Contract W-7405-ENG-26. 28p. Dep. NTIS $4.00. 

A FORTRAN J. 7 is presented which extracts numeri- 
cal data from ADS sets and draws CALCOMP plots. 
Complete instructions are given for the use of the program. The 
available options include labeling of coordinate axes, control of the 

erent data sets. 5 figures. 


31728 (SAND—76-0216) PFMAINT: permanent file mainte- 
nance code on the scientific eed — at Sandia Laboratories. 
Dee Co R.D. (Sandia Labs., — (USA)). 
976. Contract E(29-1)-7899. er Dee NTIS 

gram PFMAINT performs the ‘maintenance 

control for resident user files. This report describes the selection 
algorithms utilized in removing expired and inactive files from the 
og how PEMAINT functions 


a Stepwise Regression. Iman, R.L. 
Sandia Labs., ip. Dep, NTIS $4 —— (USA)). Dec 1976. Contract 


1)-7899. 47p. 

STEPWISE Reg 
regression pro ae cae will provide for either a forward 
tiple problems. This docu- 
designed Gor of SE program. 


31730 (SAND—76-8265) FORODT: Fortran debug routine for 
the PDP-11 (RT-11). Tanner, D.N. (Sandia Labs., Livermore, Calif. 
ee Jan 1977. Contract EY-76-C-04-0789. 28p. 


FORODT provides features to PDP-11 For- 
tran programs running -11 operating system. 
Equipment Corporation's ODT program has been extended to in- 
clude Fortran ts, decimal integer and floating point data 
input, and output options. 3 figures. 


31731 (UCID—17314(Pt.2)) Monitor of distributed data systems 
(MODDS): Part 2, detailed functional specifications. Birss, E.W.; 
Donnelley, J.E.; Yeh, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Nov 1976. Contract W-7405-ENG- 
48. 44p. Dep. NTIS $4.00. 

Lawrence Livermore po (LLL) in 


these distributed services (a major portion of which are data bases) 
ee oe amounts of the DOT user-analyst’s time. The 

h increases accountability, selection capability, usabi- 
lity, control of distributed services use. LLL’s a ‘centers 
these four elements in MODDS, which is an 


CID—17394) ATD user's manual. Shannon, 
iniv., Livermore (USA). Lawrence Livermore Lab.). 14 
1977. Contract W-7405-ENG-48. 39p. Dep. NTIS $4.00. 
The ATD code is a multi-purpose code which reduces data 
files produced by a digitizer. It contains all of the features for the 
basic unpacking, scaling, and plotting of digitized data files. More 
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_ 
termed “stiff.” What are stiff problems. Where do they arise. How 
can they be recognized. Secondly, the characteristics shared by 
methods for the numerical solution of stiff problems are described. 
These characteristics have important implications as to the conve- 
nience and efficiency of solution of even routine problems. Under- 
to the assembling of codes for the 
roblems or for solving exceptional- 
ly, what is meant by “solving” a 
y and what might be reasonably 
expected in the case of stiff problems are briefly discussed. 
tional physics, chemistry, and biology; Computer science (program- 
ing lengeages, mathematics of computation, other applications— 
natural language data base retrieval system, digital computer design, 
interactive computer graphics); and Systems programing and user 
services (operating systems development, utility program and sub- 
routine development, software maintenance, user services). A three- 
page list of publications is included. (RWR) 
31723 (COO—3077-139) Method of lines solution of partial dif- 
ferential equations. Hyman, J.M. (New York Univ., N.Y. (USA). 
Courant Inst. of Mathematical Sciences). Oct 1976. Contract EY-76- 
C-02-3077. 113p. Dep. NTIS $5.50. 
An is of effective for the so-called 
uter services | | 
_ 7 Center (DOT/TSC). The interactive use of 
report presents a detailed description of the current operational 
. This system was .compee to be problems. It then proposegga solution that addresses each of the 
ipliness, both technical and busi- problems. 6 figures, 1 table. 
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advanced capabilities are also available. filtering, spectral 
analysis, and statistical a allow the 

the capability to analyze and display time history data. In contrast to 
codes such as DYMEC, the data files are typically of high frequency 
and short duration, representing time spans on the order of seconds 
and frequency content in the tens of thousands of hertz. 1 figure. 


31733 Integral geometry and geometric probability. Santalo, 
MA; Publishing Co. (1976). 417p. 
This monograph is the first in a projected series on Probabil- 

Theory. Part I of the monograph is concerned with in 

he euclidean plane, treated in an elementary way. 

of geometric probability, sets of strips as an 

are pg al with some discrete subgroups of the motions 
group and their interpretation from the integral geometric view- 
point. Part II presents an account of the necessary "Gauten of the 
theory of Lie groups and homogeneous spaces in order to obtain the 
invariant measures in these spaces and their p The general 
theory is exemplified by the groups of affine transformations and the 
group of motions in euclidean space. Part III is concerned with 
integral geometry in euclidean n-dimensional space. It contains a 

resume of the main results on convex sets in such a space. 
measure of linear spaces which intersect a compact manifold embed- 
ded in euclidean space and the so-called kinematic fundamental 
formula are discussed. The general theory is applied in detail to 
three-dimensional euclidean space. Part IV deals with integral geom- 
etry in spaces of constant uae (noneuclidean integral geome- 
try), in particular integral geometry on the sphere, and some new 
trends in integral geometry (integral geometry and foliated spaces, 

integral geometry in complex spaces, yore integral geometry, 

tegral geometry 


and in in the sense of Gelfand 
(RWR) 
31734 H method for the Korteweg-de-Vries 


lopscotch equation. 

1.S.; Morris, J.L. (Univ., Dundee, Scotland). J. Comput. Phys.; 
20: No. 1, 64-80(Jan 1976). 

A Hopscotch algorithm is derived for the Korteweg—de- 
Vries equation. The method is analyzed with respect to stability and 
dispersion. The scheme is shown to be conservative and to possess a 
minimal phase error. Numerical results are reported for a single 
soliton souaiion, and the interaction of two solitons with different 


velocities is investigated. 6 figures, 2 tables. 


31735 tee COMPAR: a FORTRAN IV comput- 
er program for comparing a maximum of four dimension. Kuefner, K. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und —— Jan 1976. Translation of KFK— 
2252. 59p. Dep. NTIS $4.50. 

Work performed under United States—Euratom Fast Reactor 


Exc’ 
mR OMPAR works on FORTRAN arrays with four indices A 
= A(ij,k,1), where, for each fixed ko,lo, only the “plane” [A(i,j,ko,lo), 
i = 1, i/sub max/, j = 1, j/sub max/] is held in fast memory. Given 
*wo arrays A, B of this type COMPAR has the capability to re-norm 
A and B in different ways; calculate the deviations epsilon defined as 
ilon(i,j,k,l) = - where 


ere) may be chosen in three different ways; calculate mean, 
standard de and 


31736 Remarks on the numerical solution of poisson’s equation 
for isolated charge distributions. Maruhn, J.A.; Welton, T.A.; W 
C.Y. (Oak Ridge National Lab., TN). J. Comput. Phys.; 20: No. 3, 


1976). 

A method is to provide an efficient correction to 
the potential and field of an isolated charge nage ges calculated 
by means of the Fourier transform technique. The method also 
applies to other problems involving Poisson's or Yukawa’s equation 
for isolated sources. 8 figures 


some integrand functions a singularity. 
J.N. IL). Comput. Phys 20" No 
3, 346-364(Mar 1976). 

Many large-scale calculations réjuire the numerical integra- 
tion of functions that are products of simple functions of a radius 
with a function readily expressed in cartesian coordinates. The 
analytic singularity at the origin can cause a relatively = 
calculation when standard methods are employed. The appli 
of known asymptotic expansions to this sort of Slaten oad 
useful expansions is stated. An approach based on 
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described that leads to a method not unlike the Romberg in 

The emphasis here is on For example, the rearrange 
ment of the theory to a technique for -oriented 

tions is discussed; a full description of possible effect of 
included. 3 tables 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 29934, 29935, 29955, 30026 


31738 pp Computer storage of 
DR Is ° the measurement of radium in vitro. Essling, M.A.; Heft 


In Radiological and Environmental Research Division annual 

report, July 1975—June 1976. 
Data obtained in the measurement of radium in vitro at CHR- 
ANL are now entered into two CHRIS files. Currently, file BONES 
contains information pertinent to of bone, 


104 exhumed or willed cases. File S 
each case. 
bone code system. Farnham, J. 

In Radiological and Environmental Seceall-gy Division annual 
report, July 1975—June 1976. 

This report describes the used in the Center for 


Human Radiobiology (CHR) to sent? individual bones and por- 
tions of bones of a complete skeletal system. It includes illustrations 
numbers. Codes are also presented for bone groups for 


31740 (CONF-750706—, 227-257) Information center com- 
plex at Oak Ridge National 


bibliographic information 
services for ERDA activity. Ulrikson, G.U. (Oak Ridge National 
Lab., TN). 1975. 


From ERDA-wide on envi- 
ronmental science and analysis; Albuquerque, Menico, USA (9 


and 

Data and documentation at the Information Center 
Complex (ICC) of the Information Division of Oak Ridge National 
Laboratory isa interdisciplinary lem-orient- 
ed, large-scale inft rk established in 1971 to provide to 
ORNL, ERDA, and information in 
several major active research areas: energy, human health, environ- 


mental impect, radiation, trace contaminants, land use and’ planaing, 
and ecosystems modeling and analysis. A brief of many 
such services is given. 


31741 (JUL-Bibl—5(3.Ed.)(Suppl.3)) List of reports of the Kern- 
Juelich between October 1972 and 


Decem- 
ber 1975. (Kernforschun e Juelich G.m.b.H. (Germany, F.R.). 
oo Mar 1976. 83p. (In German). TIC. 
ith app 


This is a compilation of the yee ge 
Juelich between October, 1 


by Kern- 
and December, 


1975. The compi was made by automatic data processing. It 
applies to the fields mathematics, computers, kybernetics; general 
hysics; plasma physics and fusion reactor technol- 


Karlsruhe in 


1975. (Kernforsc (US 
Karlsruhe (Germany, F.R.)). Apr 1976. 73p. (In German’ Ss (US 
Sales Only). 


projects entitled 


pub 
intermediate stages); GcCtermin in tf array Cpsuon; pic forsch 972, 
these traverses by a printer; and simplify plots of these traverses by 
the PLOTEASY s by creating input data blocks for this 
neutron flux 
elds. 4 ligures, fe. ics, applied nuclear physics; thermionics and technical physics, or- 
ganic, physical, radio-radiation and nuclear chemistry, analytical 
chemistry; chemical engineering, materials, general perme in- 
struments and methods of measurement; biology and agriculture; 
medicine; environment, radiation protection; energy problems. 

The scientific and technical-scientific publications of the Ge- 
sellschaft fuer Kernforschung mbH Karlsruhe are published in the 
form of books, as primary contributions to scientific or technical 
journals, as theses as such for habilitation, or submitted for a diplo- 
ma, as lectures at meetings, as patents, as ‘KFK’ reports, or as 
external reports. This report KFK 2325 contains the titles of docu- 
ments published in 1975. Lectures have been included if the written 
text is available in the central library. In the case of patents, only 
first grants of a patent, patent specifications, or patents for public 
inspection have been considered. The list of publications is arranged 
according to institutes. Under projects, only the project reports and 
the publications by members of the project staff are listed. Regi 
tered, too, are the — 
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(PDU) and Computer Aided Design and Development (CAD) 
which were published in the Nuclear Research Centre; the Gesells- 
chaft fuer Kernforschung carries out these projects in cooperation 
with industrial en and institutes. In addition to the Gesells- 


: on experiments 
the irradiation facilities of the Gesellschaft fuer Kernforschung, 
Research Centre. 


31743 (LA—6341-T) Metric graph structure for information re- 
trieval. Melendez, K.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Feb 1977. Contract W-7405-ENG-36. 67p. Dep. NTIS $4.50. 

Thesis. 

Document retrieval systems accept a user request for informa- 
tion and respond with a list of documents which contain information 
relevant to the request. When the documents (or abstracts of the 
documents) are stored in a computer memory, a function can be 
defined which estimates the semantic distance between documents. If 
this function with the set of documents forms a metric 
space, a graph, which I call a progressive graph, can be constructed 
to aid the search for the documents with relevant information. 
Progressive graphs are studied and the search which use 
this graph structure are presented. The search algorithms always 
perform correctly on any progressive graph, but the presence of the 
progressive property in a graph is not sufficient to insure that the 
algorithms will work efficiently. 
graph which will optimize the search algorithms are discussed, and 

ive graphs are given. The 


hich i 
progressive graph is isolated and studied. 10 figures, 4 tables 


31744 (TID—4579-R9) ns. energy information data base: 
Ook (USA) Development Administration, 
Oak Ridge, Tenn. (USA). Technical Information Center). Nov 1976. 
685p. Dep. NTIS $16.25. 

This report is the successor publication to Serial Titles Cited 
in Nuclear Science Abstracts. Title abbreviations, with few excep- 


i ystem. 
letter coden can be used for searching the ERDA RECON data 
base. (RWR) 


(TID—4585) ERDA energy information data base: corpo- 
rate author entries. (Energy Research and Development Administra- 
tion, Oak Ridge, Tenn. (USA). Technical Information 4 
1976. S88p. oo NTIS $13.75. 

habetical listing i 


statement analyzer version A4.0. 
Univ., Ann —_ (USA)). Jul 1976. Contract E(11-1)- 
. Dep. NTIS $8.00. 

"This manual describes the changes in facilities from A2.1 to 
A4.0 and new features available for the first time in A4.0. It is 
intended primarily for PSL/PSA users who are familiar with A2.1. 
This manual contains the following working papers: Mgr soon be 
No. 144, Problem Statement Analyzer Command Descriptions; 
Working Paper No. 147, New Reports in A4.0 [List-Changes report, 
attributes report, and DISPLAY Control Command]; Working 
Paper No. 135, Extended Picture and Process Chain Report Descrip- 
tions; and Working ae 136, Data Requirements Description 
and Analysis Report. 
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Standardization. Entries are arranged alphabetically letter-by-letter 
and headings used by USAEC in the cataloging of report literature 
through 1973. This listing is included to provide access to that 
earlier literature in the data base. (SDF) 
results of a small problem show that the search process using the 
hh created by these algorithms can be very efficient. ee 
is a 


CORPORATE INDEX 


In the rate index, report literature is indexed using the name of 
the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference pr ings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

ERDA Energy Information Data Base: Corporate Author 
Entries (TID-4585) is used in the standardization of corporate en- 
tries. TID-4585 is available for purchase from the National Techni- 
cal Information Service (NTIS), U. S. Department of 
Springfield, Virginia 22161. 


A 


Abcor, Inc., Wilmington, Mass. (USA). Walden Research Div. 

Research on cross-flow filtration for solids removal from coal 
syncrudes. Quarterly technical progress report, June 1, 1976— 
August 31, 1976, 2:28303 (FE—2245-6) 

Acurex Mountain View, Calif. (USA). Aerotherm Div. 

Feasibility of a heat and emission loss prevention system for area 
source furnaces. Final rt, 2:30086 (PB—253945) 

Adelphi Univ., Garden City, N.Y. (USA) 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel: phase I. Interim report, July—September 1976, 
2:28451 (FE—2437-1) 

Corp., El Segundo, Calif. (USA) 

Lean combustion in automotive engines: as assessment of the 
addition of hydrogen to gasoline as compared to other 
techniques, 2:30202 (CONS/1101—1) 

Dan. El Segundo, Calif. (USA). Aerophysics Lab. 

Comparative performance of chemical lasers with axisymmetric 
and two-dimensional nozzles. Interim report, 2:30551 (AD-A— 
030933) 

Temporal stability of unstable resonator with crossflow. Interim 
report, 2:30545 (AD-A—030353) 

Corp., El Segundo, Calif. (USA). Materials Sciences Lab. 

Thermoluminescent detector spectral analysis on the retro-focus 
simulator. Interim report, 2:31497 (AD-A—032116) 

Aerospace ., Germantown, Md. (USA). Environment and Energy 

Conservation Div. 


Geothermal energy, an environmental and safety mini-overview 
survey, 2:29298 (ATR—77(7518)-1) 
Mfg. Co. of Arizona, Phoenix (U: 
Preliminary design review: Brayton Isotope Power System, 
2:29046 (TID—27269) 
Air Force Aero-Propulsion Lab., Wright-Patterson AFB, Ohio (USA) 
An evaluation of a space flight test of hardened solar array 
technology. Final project report 15 Jan 1972—15 Apr 1973, 
2:29108 (AD—919085) 
Effects of fuel additives on the performance of filter-separators. 
Final report Jul 1969—Jun 1972, 2:30132 (AD-B—923350) 
A novel rotation sensor based on measurement of the Brewster 
angle in a moving medium. Physical sciences research papers, 
2:31448 (AD—881514) 
Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA) 
Solid waste management - tomorrow's alternatives in the urban- 
rural environment. Master's thesis, 2:30109 (AD-A—026264) 


1c 


Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering 


Comparative analysis of birefringent tuning devices for dye lasers. 
Master’s thesis, 2:30533 (AD-A—027152) 

Air Force Materials Lab., Wright-Patterson AFB, Ohio (USA) 

Analysis of the Mossbauer spectra of NdCo®. Final rept. Oct 
1974—Feb 1975, 2:30221 (AD-A—027228) 

Air Force Rocket Propulsion Lab., Edwards AFB, Calif. (USA) 

Burners for disposal of rocket propellants. Final report 1973—- 
1975, 2:30735 (AD-A—027531) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

A 15 kilowatt cw CO? coaxial electric discharge laser. Final 
report, 2:30546 (AD-A—030724) 

A description of the thermal distortion test facility at the air force 
weapons laboratory. Final report, 2:30725 (AD-A—027364) 

A feasibility experiment for a soft x-ray laser. Final report, 2:30547 
(AD-A—030725) 

Irradiated electronic reliability study. Final report, 2:30695 (AD- 
A—027450) 

Air Weather Service, Scott AFB, Ill, (USA) 

A background report on total electron content measurements. 
Technical report, 2:31299 (AD-A—026302) 

Development/decay potential of active solar regions from a full- 
disk neutral-line analysis. Technical report, 2:31286 (AD-A— 
026303) 

Aix-Marseille-1 Univ., 13 - Marseille (France) 

New algorithms derived from the synthesis method. Application 

to diffusion problems, 2:29649 (CEA-N—1878) 
Alabama Univ., Huntsville (USA) 

Kinetic description of ionospheric dynamics in the three-fluid 

approximation, 2:31302 
Corp., Hackettstown, N.J. (USA). Elastimold Div. 

138 kV splice for extruded dielectric cables. Final report, 2:29433 

(EPRI-EL—354) 
Ames Lab., Iowa (USA) 

Crossed molecular beams: apparatus and data analysis, 2:31306 
(IS—4038) 

Crossed-molecular beam apparatus time-of-flight computer 
interface, 2:31317 (IS—4033) 

AN SSSR, Moscow. Fizicheskij Inst. 

Calculation of the illumination symmetry of a spherical target in 

multichannel laser devices, 2:30596 (UCRL-Trans—1 1203) 
AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Device for measuring power absorbed by plasma during high- 

frequency heating, 2:31467 (KFTI—74-43) 
National Lab., Ill. (USA) 

Advanced fuels program. Quarterly progress report, July— 
September 1975, 2:29544 (ANL-AFP—21) 

Advanced fuels program. Quar‘erly progress report, October— 
December 1975, 2:29545 (ANL-AFP—26) 

Arzonne National Laboratory papers presented at second ANS 
topical meeting on the technology of controlled nuclear fusion, 
2:31584 (ANL/FPP/TM—74) 

Blistering phenomena I: metals and alloys, 2:31693 (CONF- 
760882—1) 

Construction of a 12” diameter pyrex liquid scintillating cell with 
an optically clear window 3/16” thick, 2:30675 (CONF- 
7606126—2) 

Design and performance of Li—A\/iron sulfide cells for utility 
energy storage and electric vehicles, 2:29883 (CONF-760617— 
3) 


ARIZONA ATOMIC ENERGY COMMISSION, PHOENIX 


Design-related inherent safety characteristics in large LMFBR 
power plants, 2:29785 (CONF-761001—43) 

Development and experimental verification of SST-GRASS: a 
steady-state and transient fuel response and fission-product 
release code, 2:29478 (CONF-760997—2) 

Dynamics of a cylindrical shell system coupled by viscous fluid, 
2:29676 (CONF-761 138—2) 

Effect of tube-support interaction on the vibration of a tube on 
multiple supports, 2:29546 (ANL-CT—77-5) 

Engineering hot channel factors for mixed carbide and nitride 
fuels in 5000 MWt LMFBRs, 2:29542 (ANL-AFP—18) 

Evaluation of the '*In(n,n)/sup 115m/In reaction for the ENDF/ 
B-V dosimetry file, 2:31414 (ANL/NDM—26) 

Fail-safe logic elements for use with reactor safety systems, 
2:29792 (CONF-761006—36) 

Field studies of submerged-diffuser thermal plumes with 
comparisons to predictive model results, 2:30894 (CONF- 
760727—2) 

Flaw characterization for ultrasonic bore-side inspection of steam- 
generator tubes, 2:29548 (CONF-760903— 12) 

Fuel dynamics loss-of-flow test L3. Final report, 2:29767 (ANL— 
76-79) 

High-?*°Pu sector experiments in ZPPR assembly 4, 2:29610 
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Kansas State Univ., Manhattan (USA) 

Electrical spects of rainout. A preliminary survey, for 

January 15, 1976—January 14, 1976, 2:30733 WUcRI 13692) 
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Zentralbibliothek 


List of reports of the Kernforschungsanlage Juelich published 
between October 1972 and December 1975, 2:31741 (JUL- 


Bibl—5(3.Ed.)(Suppl.3)) 
Kernforschungsgruppe Isruhe (Germany, F.R.). Internationale! 
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cooled fast reactor, 2:29819 (KFK—2352) 
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Ionospheric effects resulting from precipitating electrons at mid 
and high latitudes. Final report 1 Nov 1974—30 Jan 1976, 
2:31301 (AD-A—027297) 
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Fail-safe neutron shutter used for thermal neutron radiography, 
2:29748 (LA—6527) 

Feasibility of detecting artificial magnetic anomalies 
hydrofractured rock by superconducting iene SUD 
systems, 2:29349 (LA—6626-MS) 
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Measurement of high-energy charged particles from laser- 
produced plasmas, 2:31668 (LA-UR—77-70) 

Medium-energy physics program. Progress report, August “ 
October 31, 1976, 2:30660 (LA—6678-PR) 
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Pseudo real-time imaging systems with nonredundant pinhole 
arrays, 2:29821 (LA-UR—76-2108) 

Refrigeration requirements for fusion reactors based upon the 
theta-pinch concept, 2:31615 (LA-UR—76-2357) 
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Solid electrolytes: alkali-ion transport in skeleton structures. 
Semiannual technical summary report, 1 Jan—30 Jun 1976, 
2:29902 (AD-A—032342) 
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Metallurgical Engineering 

Study of grain boundary segregation using the Auger electron 
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Balanced program plan: categorical research. Volume 2. Analysis 
for biomedical and environmental research, 2:30913 (ERDA— 
116(Vol.2)) 
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with protected brazing fillet, 2:29908 (N—75-29452) 

Academy of Sciences, Washington, D.C. (USA) 

Mineral resources and the environment. Supplementary report. 
Coal workers’ pneumoconiosis: medical considerations, some 
social 2 2:28463 (NP—21688) 

Huntsville, Ala. 
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Final report, 2:28320 (PB—253665) 
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Earthquake prediction studies in Southern California. Research in 
progress, June 1976, 2:31268 (NP—21302) 
Energy Information Center, Washington, D.C. (USA) 
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Chemical vapor deposition. Vol. I. 1964—1974 (a bibliography 
with abstracts). Report for 1664—1974, 2:30293 (NTIS/PS—76/ 
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bibliography with abstracts). Reprt for 1975—May 1976, 
2:30294 (NTIS/PS—76/0522) 
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Gallium arsenide lasers (a bibliography with abstracts). Report for 
1964—Nov 1976, 2:30560 (NTIS/PS—76/ 1042) 

Gas dynamic lasers (a bibliography with abstracts). Report for 
1964—Jun 1976, 2:30556 (NTIS/PS—76/0620) 

Infrared upconversion (a bibliography with abstracts). Report for 
1964—May 1976, 2:30555 (NTIS/PS—76/0539) 

Lead batteries (citations from the Engineering Index data base). 
Report for 1970—May 1976, 2:29880 (NTIS/PS—76/0550) 

Lead batteries (citations from the NTIS data base). Report for 
1964—May 1976, 2:29879 (NTIS/PS—76/0549) 

Light emitting diodes (a bibliography with abstracts). Report for 
1964—May 1976, 2:30554 (NTIS/PS—76/0532) 

Lithium batteries. Vol. I. 1964—1974 (citations from the NTIS 
data base). Report for 1964—1974, 2:29876 (NTIS/PS—76/ 
0542) 

Lithium batteries. Vol. II. 1975—May 1976 (citations from the 
NTIS data base). Report for 1975—May 1976, 2:29877 (NTIS/ 
PS—76/0543) 

Lithium batteries (citations from the i ig Index data base). 
Report for 1970—May 1976, 2:29878 (NTIS/PS—76/0544) 

Magnesium batteries (citations from the Engineering Index data 
base). Report for 1970—Sep 1976, 2:29882 (NTIS/PS—76/ 
0942) 

Magnesium batteries (citations from the NTIS data base). Report 
for 1964—Sep 1976, 2:29881 (NTIS/PS—76/0941) 

(citations from the Engineering Index data base). 
Report for 1970—Nov 1976, 2:30463 (NTIS/PS—76/1026) 

(citations from the NTIS data base). Report for 
1964—Nov 1976, 2:30462 (NTIS/PS—76/1025) 

Metal vapor lasers (a bibliography with abstracts). Report for 
1964—Jul 1976, 2:30557 (NTIS/PS—76/0695) 

Mine safety. Part IV. Occupational health-radioactivity (a 
bibliography with abstracts). Report for 1964—Jul 1976, 2:28869 
(NTIS/PS—76/0600) 

Mine safety. Part I. Fires and explosions (a bibliography with 
abstracts). Report for 1964—Jun 1976, 2:28370 (NTIS/PS--76/ 
0597) 

Mine safety. Part II. Communication and position finding systems 
(a bibliography with abstracts). Report for 1964—Jun 1976, 
2:30631 (NTIS/PS—76/0598) 

Mine safety. Part III. Occupational health-- studies (a 
bibliograhy with abstracts). Report for 1964—Jul 1976, 2:30632 
(NTIS/PS—76/0599) 

Mine safety. Part V. General studies (a bibliography with 
abstracts). Report for 1964—Jun 1976, 2:30633 (NTIS/PS—76/ 
0601) 

Minicomputers. Vol. I. 1964—June, 1975 (a bibliography with 
abstracts). Report for 1964—Jun 1975, 2:31725 (NTIS/PS—76/ 
0672) 

Minicomputers. Vol. II. July 1975—July 1976 (a bibliography 
with abstracts). Report for Jul 1975—Jul 1976, 2:31726 (NTIS/ 
PS—76/0673) 

Ocean waste disposal (a bibliography with abstracts). Report for 
1964—Jun 1976, 2:29001 (NTIS/PS—76/0558) 

Odor pollution (a bibliography with abstracts). Report for 1964— 
Oct 1976, 2:31254 (NTIS/PS—76/0946) 

Offshore structures (a bibliography with abstracts). Report for 
1964—Jul 1976, 2:29723 (NTIS/PS—76/0626) 

Oil spill removal techniques and equipment (a bibliography with 
abstracts). Report for 1965—Jun 1976, 2:28705 (NTIS/PS—76/ 
0637) 

Shear flow. Part I. Liquids (a bibliography with abstracts). Report 
for 1964—Oct 1976, 2:31321 (NTIS/PS—76/0935) 

Shear flow. Part III. General studies (a bibliography with 
abstracts). Report for 1965—Oct 1976, 2:31322 (NTIS/PS—76/ 
0937) 

Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964-may 
76, 2:30626 (NTIS/PS—76/0514) 
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NATIONWIDE EVALUATION OF X-RAY TRENDS TASK 


Stress corrosion of stainless steels (citations from the NTIS data 
base). Report for 1964—Nov 1976, 2:30257 (NTIS/PS—76/ 
1016) 

Textile processing wastes and their control (citations from the 
NTIS data base). Report for 1964—Nov 1976, 2:30748 (NTIS/ 

PS—76/0962) 

Textile processing wastes and their control (citations from the 
Engineering Index data base). Report for 1970—Nov 1976, 
2:30749 (NTIS/PS—76/0963) 

Titanium and titanium alloy creep (a bibliography with abstracts). 
Report for 1964—Jun 1976, 2:30244 (NTIS/PS—76/0645) 

Nationwide Evaluation of X-Ray Trends Task Force (USA) 
Suggested optimum survey procedures for diagnostic x-ray 
equipment, 2:31133 (PB—246837) 
oe ‘skij Inst. Atomnykh Reaktorov, Melekess 
( 
PHYCAR system monitor, 2:29711 (NIIAR-P—230) 
Naval Postgraduate School, Monterey, Calif. (USA) 

Design and construction of an iodine laser oscillator. Master's 
thesis, 2:30542 (AD-A—030032) 

Impact of the Arab decision makers on the oil market. Master’s 
thesis, 2:30005 (AD-A—026375) 

Laser plasma particle velocities. Master's thesis, 2:31483 (AD-A— 
030079) 

Social cost of oil pollution. Master's thesis, 2:28697 (AD-A— 
027257) 

Solid state applications of direct energy conversion and heat 
pumping for a small automotive vehicle, 2:30142 (AD-A— 
026321) 

X-ray diagnostics of laser-produced aluminum plasmas. Master's 
thesis, 2:31484 (AD-A—030085) 

Naval Research Lab., Washington, D.C. (USA) 

DARPA-NRL laser program: semiannual technical report to 
Defense Advanced Research Projects Agency — 1 July 1975 to 
31 December 1975. Memorandum report, 2:30540 (AD-A— 
029359) 

Further numerical study of the dissipative trapped-electron 
instability in tokamaks including magnetic curvature drift 
resonances. Interim report, 2:30541 (AD-A—029381) 

NRL perimeter radiation monitoring program - 1975. Interim 
report, 2:30839 (AD-A—026242) 

Report of NRL progress, 2:30206 (NTISUB/B—133-76/008) 

Rigid rotor equilibrium of a strong ion layer. Memorandum 
report, 2:31496 (AD-A—031169) 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 29 February 1976, 2:29489 

‘(NRL-Report—8006) 

Structural integrity of water reactor pressure boundary 
components. Progress report for period ending 29 Feb 1976, 
2:29474 (AD-A—030114) 

The trapped electron mode does not give rise to anomalous 
heating. Memorandum report, 2:31458 (AD-A—030618) 

Thermal force contributions to self-generated magnetic fields in 
laser-produced plasmas. Interim report, 2:31531 (AD-A— 
031204) 

Naval Surface Weapons Center, Silver Spring, Md. (USA) 

Requirements, tasks and attributes of EMP data management. 
Final report, 2:30721 (AD-A—029941) 

New Hampshire Univ., Durham (USA). Dept. of Chemical 

Engineering 

Fly-ash formation in a coal-fired boiler, 2:28363 (TID—27396) 

New Mexico State Univ., University Park (USA) 

New treatment of the Vlasov equation with application to the 
electrical conductivity of a plasma having electron-ion collisions 
and Coulomb correlations, 2:31521 

New Mexico Univ., Albuquerque (USA) 

Hydrogen energy. A bibliography with abstracts. Quarterly 
literature review: third quarter 1976, 2:29047 (NTISUB/A/ 
023—76-003) 

Oxygen potential of uranium—plutonium oxide as determined by 
controlled-atmosphere thermogravimetry, 2:30303 

New York Univ., N.Y. (USA). Courant Inst. of Mathematical 


Design of transonic cascades by conformal transformation of the 
complex characteristics, 2:28888 (COO—3077-136) 

Method of lines solution of partial differential equations, 2:31723 
(COO—3077-139) 

Task V. Progress report No. 52, July 1, 1975—September 30, 
1976, 2:31722 (COO—3077-134) 


New Zealand Energy Research and Development Committee, 
Auckland 


Energy research and development, 2:29960 (NP—21435) 
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Overseas research on the biological production of fuels. Report 

No. 2, 2:29083 (NP—21438) 
North Carolina State Univ., Raleigh (USA) 

Magnetohydrodynamic wave propagation in a cylindrical 
magnetoplasma, 2:31562 

Tapered Z-pinch and its potential use for relativistic electron beam 
focusing, 2:31507 

Triangle Universities Nuclear Laboratory annual rt: TUNL, 
XV. 1 January 1976—31 December 1976, 2:31361 (ORO—1067- 
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North Carolina Univ., Chapel Hill (USA) 

Studies of nuclear processes. Progress report, 1 June 1976—31 
December 1976, 2:31426 (ORO—2408-119) 

Triangle Universities Nuclear Laboratory annual report: 

XV. 1 January 1976—31 December 1976, 2:31361 (ORO—1067- 
15) 
Uranium deposits in granitic rocks, 2:28857 (GJBX—13(77)) 
Northwestern Univ., Evanston, Ill. (USA) 

Basic research on ceramic materials for energy storage and 
conversion systems. Progress report, December 1, 1975— 
November 30, 1976, 2:30070 (COO—2564-2) 

Nuclear Regulatory Commission, Washington, D.C. (USA) 

Bear Creek Project (Converse County, Wyoming). Draft 
environmental statement. Docket No. 40-8452, 2:29018 
(NUREG—0129) 

Nuclear Regulatory Commission issuances, 2:29616 (NRCI—76/9) 

NUS Corp., Rockville, Md. (USA) 

Assessment of Clinch River Breeder Reactor Plant Reliability 

Program and Safety Systems, 2:29825 (NUS—2001) 


Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Commercial developments in enrichment, 2:28895 (K/OA—3090) 

Enrichment supply and technology outside the United States, 
2:28877 (K/OA—3094) 

Oak Ridge National Lab., Tenn. (USA) 

Assessment of the thorium fuel cycle in power reactors, 2:29641 
(ORNL/TM—S5565) 

Chronology of the beryllium-replacement shutdown at the High 
Flux Isotope Reactor, 2:29757 (ORNL/TM—5402) 

Coal technology program. Progress report, October 1976, 2:28249 
(ORNL/TM—S717) 

Coal technology program. Quarterly progress report for the 
period ending September 30, 1976, 2:28247 (ORNL—5224) 
Commitment Information System: user guide, 2:31713 (ORNL/ 

TM—5408) 

Computer program for the calculation of gas—liquid equilibria in 
the KALC system CO2—N2—CO—O.—Xe—Kr, 2:28978 
(ORNL/TM—S275) 

CORTAP: a coupled neutron kinetics-heat transfer digital 
computer program for the dynamic simulation of the high 
temperature gas cooled reactor core, 2:29524 (ORNL/ 
NUREG/TM—39) 

Decay heat of 755U fission products by beta- and gamma-ray 
spectrometry, 2:28901 (CONF-760954—3) 

Direct-coupled-ray method for design-oriented 3-D transport 
analysis, 2:29549 (CONF-770304—3) 

Directory of computer users in nuclear medicine, 2:31015 
(ORNL/BCTIC—1) 

Effects of acute ionizing radiation on selected life stages of the 
calanoid copepod Diaptomus clavipes schacht, 2:31160 
(ORNL/TM—5060) 

Extraction and injection of soil water with hollow-fiber 
semipermeable membranes, 2:30833 (ORNL/MIT—217) 

Guide for training nuclear power plant operators, 2:29648 
(ORNL/TM—S5304) 

Hadronic- and electromagnetic-cascade discrimination in a thin 
lead—argon calorimeter, 2:30690 (ORNL/TM—5679) 

High flux isotope reactor accident analysis, 2:29826 (ORNL— 
5246) 

High-temperature gas-cooled reactor base-technology p 
Progress report, January 1, 1974—June 30, 1975, 2:29523 
(ORNL—5108) 

Instrumentation and Controls Division. Biennial progress report, 
September 1, 1974—September 1, 1976, 2:29712 (ORNL—5197) 
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Integrated waste management systems: onsite MIUS applications, 
2:29937 (CONF-761133—1) 

Monthly highlights for Office of Nuclear Regulatory Research 
programs at Oak Ridge National Laboratory, 2:29829 (ORNL/ 
NUREG/TM—76) 

Oak Ridge fog and drift code (ORFAD) user’s manual, 2:30816 
(ORNL/TM—S201) 

Papers on ac losses and pulsed coils submitted to the 
superconductivity conference, August 17—20, 1976, 2:31616 
(ORNL/TM—5635) 

Papers on conductors and toroidal field design submitted to the 
applied superconductivity conference, August 17—20, 1976, 
2:31621 (ORNL/TM—5636) 

PLACRE user's manual, 2:30444 (ORNL/TM—5626) 

Predemonstration fusion devices research and development needs, 
2:31588 (CONF-760994—2) 

Preliminary report on the promise of accelerator breeding and 
converter reactor symbiosis (ABACS) as an alternative energy 
system, 2:30663 (ORNL/TM—5750) 

Properties of carbonized and converted uranium-loaded weak-acid 
resins, 2:28903 (ORNL—S5201) 

Quarterly progress report on blowdown heat transfer 
effects program, July—September 1976, 2:29827 (ORNL/ 
NUREG/TM—461) 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research for July—September 1976, 2:29828 (ORNL/ 
NUREG/TM—62) 

Residential energy conservation strategies, 2:30085 (ORNL/ 
CON—2) 

Ruthenium oxide deposition and scouring in a rotary kiln 
voloxidizer, 2:28926 (ORNL/TM—5665) 

Studies associated with the LWR LOCA-ECC thermal shock, 
2:29781 (CONF-760954—4) 

Technical and economic studies of small reactors for supply of 
electricity and steam, 2:29645 (ORNL/TM—5794) 

Technology assessment of modular integrated utility systems, 
2:29939 (ORNL/HUD/MIUS—25) 

Toxicology Information Response Center literature search index. 
II. 2101—2600, 2:31231 (ORNL/TIRC—76/5) 

User’s Manual for ADPLOTT: a program for plotting numerical 
data from ADSEP data sets , 2:31727 (ORNL/CSD/TM—S5) 

Welding problems in coal conversion systems, 2:28272 (CONF- 
761026—3) 

Oak Ridge Y-12 Plant, Tenn. (USA) 

Lubrication and other considerations for safe operation of a 
compressed air system, 2:30450 (Y-E—4-657) 

Strain-gage technique for measuring the thermal expansion of 
solids, 2:30704 (Y—2065) 

Thermal conductivity of halite using a pulsed laser, 2:29005 (Y/ 
DA—7013) 

Ohio State Univ., Columbus (USA) 

Fundamental studies of metal fluorination reactions. Progress 
report, May 1, 1976—April 31, 1977, 2:30370 (COO—2671-2) 

Study of neutral mesons decaying into 7i fp 3y and mi tp 4y, 
2:31337 (COO—1545-186) 

Univ., (USA) 

Outer Continental Shelf oil and gas technology: short course held 
in Washington, D.C., May 26—27, 1976, 2:28504 (COO—4019- 

1) 
Oklahoma Univ., Oklahoma City (USA). Health Sciences Center 

Developmental approach to the study of immunological tolerance. 
Progress report, May 1, 1976—December 31, 1976, 2:31144 
(ORO—3792-20) 

Ontario Hydro, Toronto (Canada) 

Environmental assessment, proposed 
Darlington, 2:29719 (INIS-mf—3215) 

Proposed Darlington generating station. Environmental 
assessment/synopsis, 2:29718 (INIS-mf—3214) 

Quality control program for an Ontario Hydro operated 
thermoluminescence dosimetry service at nuclear generating 
stations, 2:29808 (HPD—75-6) 

Supplementary report: cooling water systems for Darlington G.S., 


2:29729 (INIS-mf—3216) 
— Dept. of Geology and Mineral Industries, Portland 
Workshop on environmental aspects of 
2:29301 (NSF-RA-E—74-071 
State Univ., Corvallis (USA). Dept. of 


Aerodynamic performance of wind turbines. Final report, 2:29372 
(ERDA/NSF/04014—76/1) 


station for 


Paris-6 Univ., 75 (France). Inst. de Physique du Globe 

Communique of the Fort Saint-Charles Earth Laboratory, 2:31267 
(LA-tr—77-10) 

Paris-11 Univ., 91 - Orsay (France) 

Application of the single-channel continuous synthesis method to 
criticity and power distribution calculations in thermal reactors, 
2:29650 (CEA-N—1884) 

Development and applications of the radiative-collisional model 
for plasmas out of local thermodynamic equilibrium, 2:31501 
(EUR-CEA-FC—813) 

Fundamental mode perturbation theory applied to reactor 
experiment calculations using small samples of fast multiplying 
media, 2:29651 (CEA-N—1892) 

Neutron spectra from the plasma Focus, 2:31499 (CEA-R—4772) 

Pennsylvania State Univ., University Park (USA) 

Excitation and ionization of highly charged ions by electron 
impact. Progress report, April 1, 1976—December 15, 1976, 
2:31500 (COO—2897-1) 

Pennsylvania State Univ., University Park (USA). Coll. of Earth and 

Mineral Sciences 


A master environmental contro! and mine system design simulator 
for underground coal mining. Vol. I. Executive summary, 
2:28372 (PB—255421) 

Technology 


Corp., Redmond, Wash. (USA) 
Chemical explosives fracturing field demonstrations. Final report, 
2:28765 (BERC/RI—77/2) 
Dodge Cable and Wire Co., Yonkers, N.Y. (USA) 

Investigation of mechanism of breakdown in XLPE cables. Final 
report, 2:29426 (CONS/1422—1) 

Forschungslaboratorium G.m.b.H., Aachen (Germany, F.R.) 

First German experimental solar house in use, 2:29190 (ORNL- 
tr—4324) 

Systems for utilizing solar energy and for economic use of energy 
in buildings, 2:29189 (ORNL-tr—4323) 

Electric Corp., Boston, Mass. (USA) 

Development of current limiting conductor. Final report, 2:29429 
(EPRI-EL—286) 

Arsenal, Dover, N.J. (USA) 

Preliminary studies on pulsed electric field breakdown of lead 
azide. Technical report, 2:30722 (AD-A—031905) 

Pittsburgh Univ., Pa. (USA). Graduate School of Public Health 
3R-WL air sampling working level survey meter. Calibration and 
evaluation progress report, May 1, 1976—December 31, 1976, 

2:30676 (COO—2936-1) 
Inst. of Brooklyn, N.Y. (USA) 
Contributions to WKB theory, 2:31314 
Power Reactor and Nuclear Fuel Development Corp., Tokyo (Japan) 

Acoustic noise with sodium boiling in a seven-pin bundle, 2:29563 
(PNC-N—943-75-03) 

Analysis of fuel temperature coefficient of reactivity with two- 
region core system, 2:29749 (PNC-N—941-75-59) 

Creep and creep-rupture properties of the nuclear fuel cladding 
tube for fast breeder reactor in high temperature sodium. On the 
2nd cladding tube (AISI type 316 SS) for MK-1 core of ‘JOYO’, 
2:29562 (PNC-N—941-75-46) 

Development of two-phase flow instrumentation at PNC O-arai 
Engineering Center, 2:29535 (PNC-N—941-75-84) 

Experimental study on utilization of air-borne jet sound in coolant 
leak detector, 2:29688 (PNC-N—941-75-83) 

Preliminary results of gas injection into sodium flowing in a 37-pin 
bundle, 2:29564 (PNC-N—943-75-04) 

$ report on fast breeder reactor development in Japan, 
October 1975—January 1976, 2:29597 (JAPFNR—231) 

Progress report on fast breeder reactor development at PNC, 
Japan, October — December, 1974, 2:29561 (PNC-N—251-75- 
14) 

Transfer of test samples and wastes between post-irradiation test 
facilities (FMF, AGF, MMP), 2:30496 (PNC-N—952-75-02) 

Two dimensional fuel temperature calculation code, SPOT-C, 
2:29703 (PNCT—841-75-06) 

Princeton Univ., N.J. (USA) 

Novel energy sources based on utilization of catalysts in atomic 
energy. Progress report, June 1, 1975—May 15, 1976, 2:30371 
(COO—3029-15) 

Renormalization group and scaling at high energy in Yukawa field 
theory, 2:31356 
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Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 
Sciences 


Nuclear fusion systems analysis research. FY 1975 annual report, 1 

July 1974—30 June 1975, 2:31667 (COO—2779) 
Princeton Univ., N.J. (USA). Plasma Lab. 

Annual report on tormac theory, 1 September 1975—31 August 
1976, 2:31591 (PPPL-EPRI—5) 

Anomalous transport due to long-lived fluctuations in plasma. Part 
I. A general formalism for two-time fluctuations, 2:31550 (AD- 
A—026356) 

Anomalous transport due to long-lived fluctuations in plasma. Part 
II. Hydrodynamic contributions to transport in two- 
dimensional, strongly magnetized systems, 2:31551 (AD-A— 
026357) 

Coupling of tearing modes in tokamaks, 2:31545 (PPPL—1322) 

Formation of convective cells, anomalous diffusion and strong 
plasma turbulence due to drift instabilities, 2:31512 (PPPL— 
1316) 

Observation of parametric instabilities in lower hybrid radio 
frequency heating of tokamaks, 2:31469 (PPPL—1311) 

On the nonlinear classical theory of induced Compton 
by relativistic charges. I, 2:31344 (AD-A—027702) 

Plasma heating systems planned for the Argonne experimental 
power reactor, 2:31461 (CONF-760958—8) 

Quasineutral particle simulation model with application to ion 
wave propagation, 2:31513 (PPPL—1317) 

Stability limitations on high-beta tokamaks, 2:31544 (PPPL—1320) 

Puerto Rico Univ., San Juan 

Gamma radiation and virus multiplication: factors that affect the 
establishment and maintenance of L-cells chronically infected 
with Sindbis virus, 2:31116 (TID—27274) 

Genetic analysis of the Microsporum gypseum complex at the 
molecular level, 2:30966 (TID—27273) 

Purdue Univ., Lafayette, Ind. (USA). Dept. of 

Electrode mechanisms using reflection and electron 
Final report 15 Jan 1972—14 Jan 1976, 2:29901 (AD-A— 
027694) 

Purdue Uniy., Lafayette, Ind. (USA). School of Mechanical 

Engineering 


Characteristic time emissions correlations and sample 
optimization: the GT-309 automotive gas turbine combustor, 
2:30180 (WSS/CI—76-26) 


Radian Corp., Austin, Tex. (USA) 
Sampling strategy and characterization of potential emissions from 
synfuel production, 2:28329 (CONF-760602—) 
Rand Corp., Santa Monica, Calif. (USA) 
California's energy future, 2:29953 (AD-A—032221) 
Coal development and government regulation in the Northern 
Great Plains: a preliminary report, 2:30003 (NP—21712) 
Econometric models of the demand for motor fuel, 2:30128 (R— 
1561-NSF/FEA) 
Energy conservation in nonresidential buildings, 2:30089 (R— 
1623-NSF) 
Terrorism and the nuclear safeguards issue, 2:29766 (AD-A— 


032218) 
Inc., Sunnyvale, Calif. (USA) 
Advanced thermionic energy conversion: joint highlights and 
status report, 2:30069 (TID—27397) 
Research Centre, 


Towards fusion power, 2:31592 (RRC— 
Rensselaer Polytechnic Inst., Troy, N.Y. Dept. of Nuclear 


Operational safety system reliability. Progress report, November 
15, 1975—May 14, 1976, 2:29794 (COO—2825-3) 
Establishment Risoe, Roskilde (Denmark) 


Cluster burnup programme CCC and a comparison of its results 
with NPD experiments, 2:29665 (RISO-M—1898) 

Common mode and coupled failure, 2:29832 (RISO-M—1826) 

Research Triangle Inst., Durham, N.C. (USA) 

Development and trial field application of a quality assurance 
program for demonstration projects. Final task report Jul—Dec 
1975, 2:28349 (PB—253944) 

Rice Univ., Houston, Tex. (USA). Bonner Nuclear Labs. 

High energy physics progress report, April 1, 1976—March 31, 

1977, 2:31339 (ORO—5096-1) 
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diffuse 2:31509 (INIS-mf—3309) 
its on toroidal — 
Riviin and Co, Sydney (Australis) 
for the uranium industry in Australia, 2:28944 (INIS- 
mf—3271 
Rochester Unie N.Y. (USA) 
Quantum-electrodynamical study of source field detection and 
interference effects in emission, 2:31320 
Rockefeller Univ., New York (USA) 
Zeros of the multiparticle generating function in hadronic 
scattering models, 2:31350 
Rockwell International Corp., Anaheim, Calif. (USA). Electronics 
Research Div. 


Chemical vapor deposition growth. Annual report, 2:29110 


International Corp., Los Angeles, Calif. (USA) 
Nuclear EMP: stripline test method for measuring transfer 
im 2:30699 (PEM—46) 
Rome Development Center, Griffiss AFB, N.Y. (USA) 
An optoacoustic technique for measuring the optical absorption 
coefficient in solids. Final report, 2:30537 (AD-A—027632) 


Sandia Labs., Albuquerque, N.Mex. (USA) 

Acoustic diagnostic techniques for post-accident heat removal 
experiments, 2:29837 (SAND—76-5955) 

Analog signal conditioner interface of the adaptive intrusion data 
system, 2:30622 (SAND—76-0604) 

Application of laminated wooden blades to a two-meter Darrieus 
type vertical axis wind turbine, 2:29373 (SAND—75-0284) 

Application of third order nonlinear optical techniques to the 
diagnosis of combusting media, 2:30435 (SAND—77-0005) 

Automated scheme to determine design parameters for a 
recoverable reentry vehicle, 2:30446 (SAND—76-0678) 

Beneficial uses program. Progress report, Period ending 
September 30, 1976, 2:31101 (SAND—76-0625) 

Blister formation in multiple energy He* implanted stainless steel, 
2:30286 (SAND—76-8688) 

Characterization of metallized alumina: structure, 2:30296 
(SAND—76-0539) 

Chemical studies on SYNTHOIL process. Fifth quarterly report, 
September 1—December 1, 1976, 2:28308 (SAND—77-0101) 

Cost and effectiveness comparisons of various types of sludge 
irradiation and sludge pasteurization treatments, 2:30414 
(SAND—76-5780) 

Design of a vaporization calorimeter for assay of radioisotopic 
samples, 2:30703 (SAND—76-0635) 

Development of a pulse-per-second KrF laser, 2:30562 (SAND— 
76-0422) 

Effects of wind shear on the consequence model of the reactor 
safety study, 2:30812 (SAND—76-0619) 

Explosion containment devices: design considerations, 2:30720 
(SAND—74-0218) 

Field penetration by diffusion into a conducting shell, 2:31453 
(SAND—77-0033) 

Flow equation for ternary gases in aerodynamic separation of 
uranium isotopes, 2:28878 (SAND—75-0176) 

Gas re-emission from ion-implanted solids, 2:31700 (SAND—76- 
8692) 

Influence of plume rise on the consequences of radioactive 
material releases, 2:29835 (SAND—76-0534) 

Natural convection in porous media with heat generation, 2:30605 
(SAND—76-0433) 

Operator splitting, method of characteristics and boundary value 
algorithms, 2:31449 (SAND—76-0436) 
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hydrocarbons, 2:28723 (DESY-SR-76/04) 
A (ORGANIC) 
EHYD 


ACRALD) 
See A CROLEIN 
CRIFLAVINE/RADIOSENSITIVITY EFFECTS 
oe of strains of Escherichia coli differing in repair 
ity to far uv, near uv and visible radiations, 2:31121 
ACRO /INFRARED SPECTRA 


Analysis of cigarette smoke by Fourier transform infrared 
spectrometry, 2:30356 


ic labels in the kinetic 
brain, deuterium), 
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ACRYLIC ACID ESTERS/CHEMICAL RADIATION EFFECTS 
Radiation curable resistant coatings and their preparation (Patent), 


2:30309 
ACRYLIC ACID ESTERS/CROSS-LINKING 
Radiation curable resistant coatings and their preparation (Patent), 
2:30309 
ACRYLIC ALDEHYDE 
See ACROLEIN 
ACTINIDES/CHEMISTRY 
Advanced isotope separation technology (Summaries of research 
activities at Lawrence Berkeley Laboratory, University of 
California), 2:30407 (LBL-4550) 
ACTINIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 
troscopy, review), 2:30285 (CONF-760956-4) 
ACTINI NIDES/RADIOACTIVE WASTE PROCESSING 
European programmes in waste management (incineration) of 
actinides, 2:28963 (IAEA-186) 
ACTINIDES/TOXICITY 
Relative toxicity and long-term problems of actinide bearing 
wastes from fuel Soyo 2:28992 (CONF-761020-) 
ACTIVATED CARBON/PRODUCTION 
Coal sorbents (5 refs.), 2:28252 
ACTIVATION DETECTORS/BACKGROUND RADIATION 
Muon background from cosmic rays in radiochemical detectors of 
solar neutrinos, 2:30692 (BNL-tr-642) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE/BIOASSAY 
Presence of diadenosine (ApsA) in 
mammalian cells in levels varying widely with proliferative 
— of the tissue: a possible positive pleiotypic activator, 


ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADIPOSE TISSUE/SCINTISCANNING 
Relative tissue concentrations and radiation dosimetry of '""In- 
bleomycin, 2:31057 
ADULTS/BODY COMPOSITION 
Total body sodium and chlorine in normal adults a determined by 
— activation analysis (Males and females), 2:30332 (BNI. 


21 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AEROSOL MONITORING 
Chemical characterization of atmospheric aerosol particles using 
(Ammonium sulfates and soot), 2:30745 
Method and apparatus for measuring particulate concentration in 
the atmosphere (Patent), 2:30796 
AEROSOL MONITORING/MEASURING INSTRUMENTS 
Atmospheric particulate mass measurement with beta attenuation 
mass monitor, 2:30799 
AEROSOL MONITORING/SENSITIVITY 
Problems and present state of the trace analysis in the atmosphere, 
2: (AED-Conf-76-308-001) 


See also RADIOACTIVE AEROSOLS 
AEROSOLS/AERIAL MONITORING 
Particulate sulfur analysis: application to high time resolution 
aircraft sampling in plumes, 2:30791 
AEROSOLS/AIR SAMPLE 
Influence of different parameters on the sampling efficiency of 
some commonly used devices for as particle 
concentrations in ambient air, 2:30775 
AEROSOLS/ELECTROSTATIC SEPARATION 
Apparatus for electrodynamically separating particles from a gas 
(Patent; corrugated paper filter), 2:30794 
AEROSOLS/POLLUTION CONTROL EQUIPMENT 
Apparatus for electrodynamically separating particles from a gas 
(Patent; corrugated paper filter), 2:30794 
Apparatus for purifying a gaseous stream, 2:30800 
AEROSOLS/POLLUTION REGULATIONS 
Overview of regional fuel combustion regulations: partic 
matter and sulfur oxides, 2: “po (EPA-600/2-76-152a) 
AEROSOLS/QUANTITATIVE CHEMICAL ANALYSIS 
Size-distribution pattern of polycyclic aromatic hydrocarbons in 
airborne particulates, 2:30770 
AEROSOLS/SYNTHESIS 
Photochemical aerosol formation, 2:30793 
AFRICA 
See also KENYA 
MOROCCO 
SOUTH AFRICA 
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UGANDA 
AFRICA/NUCLEAR POWER 
Energy options for developing countries in Africa, 2:29450 
REACTOR 


Relocation of the AFSR to the ANL east area site of the Idaho 
poo Engineering Laboratory. Addendum to ANL-6024, 
lesign and hazards report for the Argonne Fast Source Reactor 
CAESR), 2:29731 (ANL-6024(Add. 1) 
AFTERBURNERS/CONTROL SYSTEMS 
Control installation for the proportioning of a secondary air 
quantity for improvement of the combustion in internal 
combustion engines or the afterburning of the exhaust gases of 
internal combustion en; —_ (Patent), 2:30172 
AFTERBURNERS/DESIGN 
Exhaust gas cleaning device for internal combustion engines 
(Patent), 2:30169 
Vortical flow afterburner device (Patent), 2:30171 
AGGLOMERATING ASH PROCESS/EQUIPMENT 
“Son — in coal conversion systems, 2:28272 (CONF- 
6102 
AGGLOMERATING ASH PROCESS/PROCESS 
DEVELOPMENT UNITS 
Agglomerating Burner Gasification Process. Design, installation, 
and operation of a 25-ton-a-day Process Deve ~- ment Unit. 
A 
Possible roles of deuterium in the initiation and propagation of 
om and other biochemical mechanisms and processes, 2:30945 
(CONF-751027-) 
AGRICULTURAL WASTES/GASIFICATION 
Oil or gas from agricultural wastes, 2:29084 
AGRICULTURAL WASTES/HYDROGENATION 
Oil or gas from agricultural wastes, 2:29084 
il or gas from agricultural wastes, 2:2 
AGRICULTURE/ ENERGY CONSERVATION 
Solar energy in providing for alternate lifestyles, 2:29191 
AGRICULTURE/ENERGY DEMAND 
Biomass energy in the Canadian agricultural economy, 2:30035 
AGRICULTU TRONMENTAL EFFECTS 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
AGRICULTURE/WASTE PROCESSING 
Solar ener, po for alternate lifestyles, 2:29191 
AHUA AN GEOTHERMAL FIELD/INJECTION WELLS 
a of geothermal waste water by reinjection, 2:29308 


See also EARTH ATMOSPHERE 

Solar energy, geothermal energy, gravitation in combustion with 
rotational energy. On the question of economical utilization of 
inexhaustible energy sources while showing concern for the 
environment (Book, in German), 2:30030 

IOCHEMICAL ANALYSIS 

Radiochemical determination of lead-210 in uranium ores and air 

dusts, 2:30345 
AIR FILTERS/EFFICIENCY 
Determination of the fractional efficiency, opaci' Scag Se characteristics, 
engineering, and economic aspects of a fabric filter operating on 

a utility boiler. Final report, 2:29407 (EPRI-FP-297) 


See also SOLAR AIR HEATERS 
for MHD 30046 
vior/requirements for support systems, 2: 
(CONF-751194-) 
AIR POLLUTION 
Atmospheric particulate mass measurement with beta attenuation 
monitor, 2:30799 
etics of the United States of America: an atlas (By counties), 
29933 (BNL-50501) 
AIR POLLUTION/AERIAL MONITORING 

Application of aircraft and “ERTS” data to environmental 
problems, 2:30729 (CONF-750706-) 

AIR REACTION KINETICS 

Combustion chemi modeling: an overview, 2:30433 4- 
600/2-76-152a) 

AIR POLLUTION/CONTROL 

Meeting and wong: by environmental standards 
product control, 2:30825 (EPA-600/2-76-152a) 

Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial categories, 1970- 
1974. Final rt, 2:30753 (PB-252249) 

AIR POLLUTION/DATA ANALYSIS 
analysis, 2:30739 (CONF-750706-) 
ith effects of air pollution, 2:31097 A 
N/ENVIRONMENT ‘AL EFFECTS 


AIR dangered spec 
Endang ies (a biblio — 
1964-Dec 1 1976, 2:30750 (NTI 


254136) of oxidant beyond urban areas. Pinal report, 2:30754 
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The transport of oxidant urban areas. Appendices A-D. 
Final report, 2:28858 (PB-253737) 
AIR POLLUTION/HEALTH HAZARDS 
Health effects basis for the United States air quality standard for 
oxides of nitrogen, 2:30828 
Health effects of air pollution, 2:31097 (CONF-750706-) 
AIR POLLUTION. THEMATICAL MODELS 
Photochemical oxidant modeling. Volume II. Detailed technical 
report. Final report, 2:30751 (PB-246208) 
AIR POLLUTION/MONITORING 
Air quality monitoring. Vol. I. 1970-1974 (a bibli y with 
abstracts). Report for 1970-1974, 2:30746 76/0638) 
Air quality monitoring. Vol. II. 1975-July 1976 (a biblio hy 
bey = Report for 1975-Jul 1976, 2:30747 S/PS- 
a planning of anti-pollution program of Mizushima area, 
Measurement, detection, and control of environmental pollutants. 
series. Proceedings of an international s $4 
oni =. development of nuclear-based techniques, 2: (STI/ 
Review of air quality modeling iques, 2:30732 (UCID-17382) 
Standard gas production device for pollution measurement 
equipment, 2:30772 
AIR POLLUTION/ODOR 
Odor pollution (a bibliography with abstracts). R for 1964- 
Oct 1976 (220 abstracts), 2:31254 (NTIS/PS-76, 
AIR POLLUTION/POLLUTION CONTROL EQUIPMENT 
Air conservation. Volume 9, number 4(48), 1975, 2:30786 (PB- 
259921-T/SL) 
AIR POLLUTION/POLLUTION REGULATIONS 
Consideration of environmental standards pertaining to air 
pollution, 2:30826 
AIR POLLUTION/REGULATIONS 
Sulfur oxide control and electricity production, 2:30821 (EPA- 
600/2-76-136a) 
AIR POLLUTION/REMOVAL 
Dry removal of air pollutants by vegetation canopies, 2:30738 
(BNWL-SA-5973 
AIR POLLUTION/RESEARCH PROGRAMS 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL-tr-4219) 
AIR POLLUTION ABATEMENT/GOVERNMENT POLICIES 
Development of federal standards of performance, 2:30822 (EPA- 
‘ 
present, and future of state air pollution suede 
combustion sources, 2:30824 (EPA-600/2-76-152a) 
AIR POLLUTION ABATEMENT/HEARINGS 
Control of air pollution from new motor vehicles and engines. 
Public hearing, 2:30830 
AIR POLLUTION CONTROL 
Removing oxides of nitrogen from mixtures with alkali 
manganate solutions (Patent), 2:30189 
Textile processing wastes and their control (citations from the 
NTIS data base). Report for 1964-Nov 1976, 2:30748 (NTIS/ 
PS-76/0962) 
Textile processing wastes and their control (citations from the 
g Index data base). Report for 1970-Nov 1976, 
2:30749 (NTIS/PS-76/0963) 
AIR POLLUTION CONTROL/BURNERS 
Burners for disposal of rocket propellants. Final report 1973-1975, 
2:30735 (AD-A-027531) 
AIR POLLUTION CONTROL/MEETINGS 
EPRI regional seminars on the environmental control and 
combustion program. Summary report, 2:28358 (EPRI-FP-295- 


SR) 
AIR POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 


Air conservation. Volume 9, number 2(46), 1975, 2:30777 (PB- 
259920-T/SL) 
AIR POLLUTION CONTROL/STANDARDS 
Determination and implementation of optimal air quality 
standards, 2:29952 
AIR POLLUTION MONITORS/DESIGN 


Silver nitrite reactant for measuring SO2 (Patent), 2:30798 
Simultaneous measurement of gas pollutant concentrations at two 
locations (Nitrogen oxides), 2:30788 
AIR POLLUTION MONITORS/PERFORMANCE 
heric mass measurement with beta attenuation 


ALASKA OIL PIPELINE/WELDED JOINTS 


AIR POLLUTION MONITORS/PERFORMANCE TESTING 
Evaluation of continuous mercury monitor on combustion 
sources, 2:30792 
AIR QUALITY/MATHEMATICAL MODELS 
Review of air op Day techniques, 2:30732 (UCID-17382) 
ond of optimal sir quality 
tion lementation air 
standards, 2:29952 
Priorities and procedures for development | standards of 
performance for new stati sources of 
emissions, 2:30820 1/3-76-020) 
AIR SAMPLERS/DESIG 
3R-WL air sampling _~ 7 level survey meter. Calibration and 
evaluation progress report, May 1, 197 Reomaas 31, 1976 
‘or monitoring radon progeny in uranium mines), 2: 30676 
COO-2936-1 
AIR SAMPLERS/PERFORMANCE TESTING 
Guidance for air sam 7 at nuclear facilities (Radiation 
monitoring), 2: SL-312 
Review of or transuranics in fuel 
fabrication and reprocessing plants. A _—- rt to the 
physical and technological pro vision of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 CRL-52123) 


Aerial reconnaissance systems: pods/aircraft. Volume 79, 2:30451 
AIRCRAFT/GAS TURBINES 
Characteristic time emissions correlations and sample 
optimization: the GT-309 automotive gas turbine combustor 
eoretical study), 2:30180 (WSS/CI- aw] 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 
Shops by gas aircraft batteries: failure prediction in battery 
MA a rate measurements. Technical note, 2:29897 
RAFT/TURBINE BLADES 
Design of transonic cascades by conformal transformation of the 
complex characteristics, 2:28888 (COO-3077-136) 
AIRCRAFT COMPONENTS/PHYSICAL RADIATION EFFECTS 
Nuclear EMP: stripline test method for measuring transfer 
impedance (For testing EMP shielding of riveted joints of 
avionics bays for B-ls), 2:30699 (PEM-46) 
GY SOURCES 


— descriptions of lands in the State of Alabama, under which 
mineral estate, or a portion thereof, is owned by the Federal 
Government, 2: 29957 
A 


MA/MET. 
Sa descriptions of lands in the State of Alabama, under which 
mineral estate, or a portion thereof, is owned by the Federal 
2:29957 
AMA/MINERAL 


RESOURCES 
“Tegal descriptions of lands in the State of Alabama, under which 
mineral estate, or a portion thereof, is owned by the Federal 
Government, 2:29957 
L/BIOCHEMICAL REACTION KINETICS 
and tic synthesis and separation of ‘*N-L-glutamic 
acid and 13N-L-alanine (Glutamic acid dehydrogenase, glutamic 
vic acid 2:31036 
tic and of *N-L-glutamic 
<3N-L-alanine (Glutamic dehydrogenase, glutamic 
ruvic acid transaminase), 2:310. 
—. synthesis and separation of '*N-L-glutamic 
ae od and 13N-L-alanine (Glutamic acid dehydrogenase, glutamic 
acid-pyruvic acid transaminase), 2:31036 


See also ALANINE-L 
ALANINES/METABOLISM 
Estimation of fasting —— flux in malnourished and 
hypoglycemic children by constant infusion of U-'*C-glucose, 
2:31003  (CONF-751027-) 
DOSEMETERS 


See RADIATION MONITORS 
SYSTEMS/EQUIPMENT INTERFACES 
Analog signal conditioner interface of the adaptive intrusion data 
2:30622 (SAND-76-0604) 
SYSTEMS/PERFORMANCE TESTING 
Guidance for air sampling at nuclear facilities (Radiation 


monitoring), SL-312) 
ALASKA/ECOLOG 
Model of stand hotogynthess forthe wet meadow tundra a 


Barrow 
ALASKA/WATER QUALITY 
Implications of resource development on the North S of 
to water quality on the Sagavani 
River, 2: CEPA 600/3. 7 79) 
OIL PIPELINE/WELDED JOINTS 
aes of fracture mechanics analysis and defect dimension 
measurement assessment for the Trans-Alaska oil pipeline girth 
welds. Vol. I. Final report, 2:28712 (PB-260400) 
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the atmosphere (Patent), 2:30796 
Method for detecting pollutants, 2:30797 
Process chromatograph for the selective measurement of 
hydrocarbons, 2:30785 
mass monitor, _ 


ALBERTA/COAL GASIFICATION 


Consideration of fracture mechanics analysis and defects 
—— measurement assessment for the the Trans- oil 
line girth welds. Vol. II. Final report, 2:28713 (PB-260401) 
ALBE TA/COAL GASIFICATION 
Is coal gasification the answer, 2:28285 
ALBERTA/ENERGY SOURCES 
Relative economics of recoverin, upgrading Alberta's 
hydrocarbon resources, 2:286 
ALBERTA/LEGISLATION 
Alberta freehold mineral tax s 2:28775 
ALBERTA/NATURAL GAS 
Rock-fluid relationship studies on the windfall D-*A reservoir and 
their application in erp ed effectiveness, 2:28594 
ALBERTA/NATURAL GAS 
Stimulation considerations in the shallow gas sands of the Keg 
River area, 2:28773 
ALBERTA/OIL FIELDS 
Rock-fluid relationship studies on the windfall D-* A reservoir and 
their application in DEPOSTTS. cycling effectiveness, 2:28594 
ALBERTA/OIL SAND D) 
Commercial in situ project economics and sensitivities, 2:28810 
ALBERTA/OIL WELLS 
Current and required economics in relation to further Alberta 
enhanced recovery of conventional crude, 2:28604 
Enhanced recovery in Alberta: a review and the role of the 
Energy Resources Conservation Board, 2:28605 
ALBERTA/PETROLEUM DEPOSITS 
Performance simulation of the Snipe Lake Beaverhill Lake A 
Pool, a geologically complex reservoir, 2:28602 
ALBERTA/T APTAXES 
Alberta freehold mineral tax system, 2:28775 
ALBUMINS 
See also LUCIFERIN 
ALBUMINS/LABELLING 
Br: a ~¢ rotein label, 2:30420 
source for ing a ce tent; hy 
—— using methanol fuel), 2: 50074 


See also BUTANOLS 

CHOLINE 
ETHANOL 
GLYCEROL 
METHANOL 
PROPANOLS 

ALCOHOLS/SORPTIVE PROPERTIES 

Process for H2S removal employing a regenerable 
a adsorbent (Patent; 6 claims; Claus process), 
ALCOHOLS/USES 


Energy problems in the — eneration of alcohols and hydrogen as 
alternative fuels, 2:30201 (AED-Conf-76-308-003) 
ALFVEN WAVES/HOSE INSTABILITY 


oo instability of Alfven waves, 2:31546 


See also DIATOMS 
Concentrations of copper, , iron, lead, nickel, and zinc in freshwater 
algal blooms, 2:3123 
ALGAE/GROWTH 
Water-soluble components of four fuel oils: chemical 
characterization and effects on growth of microalgae, 2:31234 
ALGAE/PHOTOSYNTHESIS 
Biosynthetic and biophysical information from 'C-'°C multi 
by '°C nuclear magnetic resonance, 2:30955 (CONF-751027-) 
ALGAE/PRODUCTI IN 
Current state of the science of photosynthesis in relation to 
biomass energy :2913 
es algae a future source of protein and energy, 
ALGAE/PRODUCTIVITY 
Mathematical model of 
in Saginaw Bay, Huron, 2: 50861 {EPA-600/3- 
f thermal loadi the of intertidal 
uence of t ing on the ecology of in' algae, 
2:31192 (CONF-750425.)° 
METAL COMPOUNDS/MELTING 
Beryllium-fiuoride glass with extremely low refractive index 
(Patent; BeF glass), 2:30312 (UCRL-Trans-11209) 


See also BUTANE 
ETHANE 
HEXADECANE 
HEXANE 
METHANE 
PENTANE 
PROPANE 

ALKANES/MUTAGENESIS 


‘period ending September 90, 1976, 228047 (ORNL-3228) 
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ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
See also ENDOXAN 
ALKYLATING AGENTS/PHARMACOLOGY 
Pharmacological studies of chemotherapeutic alkylating agents 
using chemical ionization and field desorption mass 
pee (N-N-bis(2,, 2-2-chloroethyi}amine, N. 
acid), 2:30948 (CO 
ALLOY-A-286/CORROSION RESISTANCE 
New method for long-term slow crack growth testing in 
hydrogen, 2:29065 


ALLOY-A-286/CREEP 
Gas-turbine HTGR materials screening 
July 1, 1976 Septentber er 30, (C 2:30225 (GA- 
as-turbine ma 
A-14122 


ALLOY-MAR-M246/CORROSION FATIGUE 
Low cycle fatigue life of two nickel-base casting alloys in a 
—_ en environment, 2:30270 
RITTLEMENT 


Hydro — and interfacial cohesion, 2:30267 
ALLOYS/PLANNING 
= ing metallic materials from abundant resources for more 
cient utilization, 2:30229 
ALLUVIAL DEPOSITS/NEUTRON LOGGING 
Neutron logging in Foye! saturated media, 2:30711 
HA REACTIONS/ELASTIC SCATTERIN' 


G 
Optical model representation of coupled channel effects, 2:31436 
(ORO-5128-7) 
ALPHA REACTIONS/THRESHOLD ENERGY 
Some (p,n) and (a,n) reaction energies relevant to superallowed 
beta decay, 2:31376 
ALPHA SPECTROMETERS/SPECIFICATIONS 
Counting chamber for alpha-spectrometric measurements, 2:30674 
(ANL-76-88(Pt.2)) 
UUMINIUM/ACTIVATION ANALYSIS 
Analysis of efficiency of different neutron activation methods for 
2:28 
ALUMINIUM/ELECTRIC CONDUCTIVITY 
Thermal and electrical conductivity of aluminum, 2:30246 
ALUMINIUM/MACHINING 
Machinability — impregnated porous aluminum 
:3021 


—- as structural material for solar radiation collectors, 
ALUMINIUM/NONDESTRUCTIVE TESTING 
NDT of aluminum, 2:30517 (CONF-760689-) 
ALUMINIUM/SEPARATION PROCESSES 
Continuous dialytic decontamination of dissolved fuel elements by 
solvent: polymeric membranes, 2:28938 
ALUMINI CONDUCTIVITY 
Thermal and electrical conductivity of aluminum, 2:30246 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
Measurement of sub-Coulomb-barrier charged particles emitted 
from aluminum and titanium bombarded by 15-MeV neutrons 
(Cross sections), 2:31400 
ALUMINIUM 27 TARGET/PHOTONUCLEAR REACTIONS 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron models), 2:31392 (ORO-5128-4) 
UUMINIUM ALLOYS 


See also ALLOY-IN-100 
ALUMINIUM BASE ALLOYS 
ASTROLOY 
INCONEL 617 
UDIMET 700 
ZIRCALOY 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Development of low-cost, high-strength hot-corrosion-resistan 
iron aluminum-base alloys. Final report (Fe-Al-Mo), 2: 30258. 
(PB-259253) 
ALUMINIUM 
Gas-turbine HTGR materials sc 
July 1, 1976 1976, 2:30225 (GA- 
ALUMINIUM ALLOYS/ELECTRON BEAM WELDING 
Temperature measurements in and around electron-beam weld 
cavity during 2:30216 (UCRL-50016-76-3) 
ALUMINIUM ALLOYS/ELECTRON MICROPRO) 
Electron microprobe analysis of niobium-based superconducting 
materials, 2:30353 
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ALUMINIUM ALLOYS/EMBRITTLEMENT 
Investigation of the fracture of near-alpha titanium alloys in high 
ressure hydrogen environments, 2:50261 
ALUMINIUM ALLOYS/EXTRUSION 
Forming of ZrsAl-base alloys, 2:30220 
ALUMINIUM ALLOYS/FABRICATION 
Development of low-cost, high-strength hot-corrosion-resistant 
iron aluminum-base alloys. Final report (Fe-Al-Mo), 2:30258 
(PB-259253) 
ALUMINIUM ALLOYS/INTERNAL FRICTION 
ee on internal friction of several titanium alloys, 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Effects of internal and external hydrogen on mechanical 
Ja we of beta III titanium alloy sheet, 2:30236 
AL IUM ALLOYS/PHYSICAL RADIATION EFFECTS 
—— growth of voids in irradiated nickel-aluminum alloys, 
ALUMINIUM ALLOYS/STRESS CORROSION 
Role of hydrogen in stress corrosion cracking, 2:30277 
ALUMINIUM ALLOYS/YIELD STRENGTH 
Effect of en and — on the strength and modulus 
of beta phase Ti alloys, 2: 
ALUMINIUM ALLOYS/YOUNG MODULUS 
Effect of hydrogen and coy on the strength and modulus 
of beta phase Ti alloys, 2:30276 
ALUMINI BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Search for low temperature standard resistance alloys, 2:30247 
ALUMINIUM BASE ALLOYS/STRESS CORROSION 
Influence of loading mode on the stress corrosion susceptibility of 
various alloy/environment systems, 2:30280 
ALUMINIUM FLUORIDES/MELTING 
Beryllium-fluoride glass with extremely low refractive index 
(Patent; BeF glass), 2:30312 (UCRL-Trans-11209) 
ALUMINIUM OXIDES/ACTIVATION ANALYSIS 
—- of multielemental analysis of slurry in study of 
eolo section of wells, 2:28486 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Carbon-14 tracer studies of the secondary reactions in the 
cracking of hexadecane over zeolite catalysts, 2:28644 
Catalyst foulin - in + dehydrogenation of n-butane over chromia- 
alumina catalysts, 2:28658 
ALUMINIUM OXIDES/CORROSION RESISTANCE 
Observations on the behavior and requirements for hard materials 
in liquefaction systems, 2:28298 (CONF-751194-) 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Characterization of metallized alumina: structure (Glass mi 
theory of metallize adhesion), 2:30296 (SAND-76-0539) 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Characterization of metallized alumina: structure (Glass 
theory of metallize adhesion), 2:30296 (SAND-16.0539)" 
ALUMINIUM OXIDES/PHASE TRANSFORMATIONS 
Heat capacity of Al-doped V20Os alloys (0-10 mole percent AkOs; 
100 to 740°K), 2:30297 
ALUMINIUM OXIDES/POLAROGRAPHY 
Process for the determination of the oxide content of a molten salt 
charge (Patent), 2:30339 
ALUMINIUM OXIDES/PRODUCTION 
Mineral Oil Shale Process), 2:2882 
ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Gas desulfurization (Patent; 17 claims), 2:28262 
A 


See AMOEBA 
(CIUM/SOIL CHEMISTRY 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
AMERICIUM/SOLUBILITY 
Investigation of solubilization of plutonium and americium in soil 
by natural humic compounds, 2:30843 
AMERICIUM/UPTAKE 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
AMERICIUM 241/EXCRETION 
Unusual case of internal contamination with **' Am, 2:31178 
(ANL-76-88(Pt.2)) 
AMERICIUM 241/INGESTION 
Unusual case of internal contamination with **' Am, 2:31178 
(ANL-76-88(Pt.2)) 
(CIUM COMPLEXES/RESEARCH 
Research in nuclear chemistry 


March 1, 1976- 
rt, 
February 28, 1977 (Actinide and thenide —— with 


organic and inorganic li ), 2:30421 (ORO-1797-67) 
AMERICIUM OXIDES/ ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 
troscopy, review), 2:30285 (CONF-760956-4) 


ES 
See also HYDROXYUREA 


AMIDES/METABOLISM 
Stable isotope methods for pharmacokinetic studies in 
2:30950 (CONF-751027-) 


See also ANILINE 
CATECHOLAMINES 
DOPAMINE 
IMIPRAMINE 


man (N- 


AMINES/BIOSYNTHESIS 


Pharmacological studies of c tic alkylating agents 
using chemical ionization and field desorption mass 
spectrometry (N-N-bis(2,2-2-chloroethyl N,N-bis(2,2-de- 
sun yl)phosphorodiamidic acid), 2: 30948 (CONF- 

AMINES/METABOLISM 

Determination of ethambutol in plasma and urine 
using a deuterated internal 2 
diimino)-di-l-butanol), 2:30991 (CONF-731627) 

Simultaneous measurement of plasma levels of imipramine and 
desipramine in patients with primary affective disorders 
(Deuterium labeled 2:3099% 30990 (CONF-751027-) 

mable selected ion monitoring for quantitative 
with a GC-MS-computer system, 2: 


LOGY 

“Ticanecbaiel studies of c tic alkylating agents 
using chemical ionization and field desorption mass 
spectrometry (N-N-bis(2,2-2-chloroethyl N,N-bis(2,2-de- 
phorodiamidic acid), 2: 30948 (CONF- 

AMINES/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of ethambutol in plasma and urine by GC-CI-MS 
using a deuterated internal standard (**C, 2,2'-(ethylene-d,- 
diimino)-di-l-butanol), 2:30991 (CONF-751027-) 

Programmable selected ion monitoring for quantitative analysis of 
pro: samples with a GC-MS-computer system, 2:30924 
F-751027-) 

AMINES/SORPTIVE PROPERTIES 
Process for H2S removal employing a regenerable 
——— adsorbent (Patent; 6 claims; Claus process), 
AMINO ACIDS 
See also ALANINE-L 
ALANINES 
FOLIC ACID 
GLUTAMIC ACID 
HYDROXYPROLINE 
PENICILLAMINE 
PHENYLALANINE 
PROLINE 
TYROSINE 
VALINE 
AMINO ACIDS/EMISSION SPECTRA 

Use of emission spectrometry to trace *N-labeled ammonium and 
nitrate nitrogen in amino acids of rice panicle, 2:30973 (CONF- 
751027-) 

composition of biochemical fractions isolated from 
aro with crassulacean acid metabolism (CAM): methodology 
(Bryophylium), 2:30971 (CONF-751027-) 

Estimation of fasting glucose flux in malnourished and 
hypoglycemic children by constant infusion of U-'*C-glucose, 
2:31003 ) 

Phosphonate moiety: labeling with /sup 99m/Tc(Sn) after 
synthetic attachment to diverse (3-amino- 
acid), 2: 

AMINOBEN: 
See ANILINE 
AMINOGLUTARIC ACID-ALPHA 
See GLUTAMIC ACID 


See PHENYLALANINE 
REACTION 


Sequen ynthesis and separation of 13N-L-glutamic 
acid (Glutamic acid dehydrogenase, glutamic 
acid-pyruvic acid transaminase), 2:31036 

AMMO! IOLOGICAL EFFECTS 
Combined toxicity effects of chlorine, ammonia, and pmpetere 
on marine plankton. Progress ae, Se September 16, 1 
ber 30, 1976, 2:30895 ( 2532-2) 
— INIA/BIOSYNTHESIS 
Biosolar production of fuels from algae, 2:29057 (UCRL-52177) 


85S AMMONIA/BIOSYNTHESIS 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
AMINOPHENYLACETIC ACID-ALPHA 


AMMONIA/ELECTRONEGATIVITY 


AMMONIA/ELECTRONEGATIVITY 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
AMMONIA/IONIZATION 
Ionization of aqueous ammonia to 300°C in KC] media (50 to 
295°C; up to 100 bars), 2:29091 
AMMON RODUCTION 
Relative economics of mg | and upgrading Alberta’s 
hydrocarbon 2:286 
AMMONIA/REMO 
Process for removal oft mg: en sulphide and ammonia from 
gaseous streams (Patent), 2:28353 ’ 
Purification of coke oven gas ‘with production of sulfuric acid and 
ammonium sulfate (Patent; 11 claims), 2:28259 
AMMONIA/S IS 
Investigation into iron-molybdenum catalysts for ammonia 
synthesis, 2:29092 
AMMONIUM COMPOUNDS/CHEMICAL REACTION 


CS 
—— solvated electron reactions in ethanol and water, 


AMMONIUM COMPOUNDS/IONIC CONDUCTIVITY 
—— solvated electron reactions in ethanol and water, 
2:3041 
AMMONIUM SULFATES/BIOLOGICAL EFFECTS 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
quality, 2:31099 (CONF-751027-) 
AMMONIUM SULFATES/PRODUCTION 
Purification of coke oven gas with production of sulfuric acid and 
ammonium sulfate (Patent; 11 claims), 2:28259 
AMMONIUM SULFATES, SPECTRA 
Chemical characterization of atmospheric aerosol particles using 
Raman spectroscopy (Ammonium sulfates and soot), 2:30745 
(LBL-5912) 
AMOBARBITAL 
See AMYTAL 
AMOEBA/BIOLOGICAL RADIATION EFFECTS 
Different types of inherited changes in viability of cells induced by 
different doses of x-radiation (experiments on Amoeba proteus), 
2:31117 (ERDA-tr-222) 
AMOEBA/GENETICS 
Different types of inherited changes in viability of cells induced by 
different doses of x-radiation (experiments on Amoeba proteus), 
2:31117 (ERDA-tr-222) 
AMOEBA/MORTALITY 
Different types of inherited changes in viability of cells induced by 
different doses of x-radiation (experiments on Amoeba proteus), 
2:31117 (ERDA-tr-222) 


(Adenosine mon 
AMP/BIOLOGICAL 
Effect of exposure to dibutyryl cyclic adenylic acid on the 
membrane antigenicity of SV40 tumor cells, 2:31093 
AMPHIBIANS 
See also SALAMANDERS 
Vertebrates (excluding fish) in the coal strip-mining region of 
Southeast Iowa (4 refs.; birds; mammals; amphibians; reptiles), 
2: (IS-ICP-34) 


See STARCH 
AMYTAL/METABOLISM 
Studies on the metabolism of amobarbital using a stable isotope: N- 
hydroxyamobarbital as a urinary metabolite of amobarbi 
('5N, tracer 2:30987 (CONF-751027-) 
AMYTA L/METHYLATION 
Studies on the metabolism of amobarbital using a stable isotope: N- 
CoN. xyamobarbital as a urinary metabolite of amobarbi' 
SN, tracer techniques), 2:30987 (CONF-751027-) 
ANAEROBIC DIGESTION/BIBLIOGRAPHIES 
Anaerobic digestion of livestock wastes to produce methane. 1946- 
June 1975: a biblio no! with abstracts, 2:29082 (NP-21215) 
INVERTERS/ELECTRONIC 


Large-scale digitizer system, analog converters (For use with drift 
ro or scintillator-photodiode detectors), 2:30688 (LBL- 


OMETERS 
See also HOT WIRE ANEMOMETERS 
tical 2:29573 (UJ V-mf-1) 


See BIOMEDICAL RADIOGRAPHY 
ANGIOTENSIN/NUCLEAR MAGNETIC RESONANCE 
Carbon-13 NMR study of [Phe*,Tyr®] angiotension-II, 2:30921 
(CONF-751027-) 
ANHYDRIDES/CHEMICAL ANALYSIS 
NIOSH analytical methods for Set M, 2:30331 (PB-254228) 
ANILINE/ELECTRONEGATIVITY 


Relative gas-phase acidities and basicities from a proton potential 
model, 5.30399 
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CELLS 
See also CLONE CELLS 
SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 

Isolation of uv-sensitive clones from mouse cell lines by Lederberg 
style replica plating, 2:31114 

Value of measurements of DNA repair levels in predicting 
carcinogenic potential of chemicals (uv and x radiation), 2:31110 

ANIMAL CELL /CELL PROLIFERATION 

Deuterium micromapping of biological specimens: detection 
sensitivity (Cell proliferation kinetics in infants; effects of tritons 
on blood cells), 2:31107 (CONF-751027-) 

Presence of diadenosine 5’,5’’-P', phate (Ap.A) in 
mammalian cells in levels varying widely with proliferative 
a of the tissue: a possible positive pleiotypic activator, 

5 
ANIMAL CELLS/LETHAL RADIATION DOSE 
Cell survival following alpha particle irradiation: critical sites and 
implications for carcinogenesis, 2:31106 (ANL-76-88(Pt.2)) 
ANIMAL CELLS/MUTANTS 
CHO-cell mutant with a defect in cytokinesis, 2:30967 
ANIMAL CELLS/PLOIDY 
Radiation induced reproductive death as a function of mammalian 
cell ploidy, 2:31115 (LBL-4783) 
ANIMAL CELLS/RADIOSENSITIVITY 
Single dose response curves of normal cells in situ, 2:31111 
ANIMAL FEEDS/CHEMI (CHEMICAL PREPARATION 

eneficial uses program. report, Period ending 
September 30, 1976 (Use of '°7Cs as y sources for treatment of 
sewage pony be use as fertilizer or animal feed supplement), 
2:31101 (SAND-76-0625) 

ANIMAL FEEDS/HEAT TREATMENTS 

Beneficial uses program. haps report, Period ending 
September 30, 1976 (Use of 1*’Cs as y sources for treatment of 
sewage sludge for use as fertilizer or animal feed supplement), 
2:31 101 (SAND-76-0625) 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
ENDANGERED SPECIES 
INVERTEBRATES 
WILD ANIMALS 
ANIMALS/RADIOACTIVITY 
Analytical program: 1975 Bikini radiological survey, 2:30837 


(UCRL-51879(Pt.2)) 
ILE/CHEMICAL REACTION KINETICS 
Rate constants and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 


(Argonne National Laboratory.) 
ANL/TECHNOLOGY UTILIZATION 
Technology utilization/commercialization acti-ities at Argonne 
National Laboratory, 2:31709 (ANL-76-118) 


Chromium effects on coastal organisms (Neanthes 
arenaceodentata; Citharichthys = , 2:31241 
AS/ELECTRIC IMPED. 


Computer analysis of the trussed-whip and discone-cage antennas, 
2: 31455 (UCRL-52201) 
ANTENNAS/MATHEMATICAL MODELS 
Time-domain modeling of nonlinear loads, 2:31454 (UCRL-52172) 
ANTIBODIES/BIO ICAL LOCALIZATION 
Localization of '*'I antibody to human fibrinogen in rheumatoid 
arthritis, 2:31064 
ANTIBODIES/BIOLOGICAL RADIATION EFFECTS 
Antitissular antibodies in blood serum fractions of normal and 
irradiated animals (Gamma radiation, rabbits), 2:31152 (ERDA- 


ANTIGENS/BIOCHEMISTRY 
Studies on characterization of the 
antigens from E. coli: 12 by NMR spectroscopy, 
2:30928 (CONF-751027-) 
ANTIGENS/SPECTROSCOPY 
Studies on hat characterization of the 
antigens from E. co) 12 by NMR spectroscopy, 
2:30928 (CONF-751027-) 
ABOLITES 


See also FLUOROURACILS 
EFFECTS 
capsulation of 8-azaguanine in single multiple compartment 
liposomes (Mice), 2:31233 
ANTIMONY/ENVIRONMENTAL TRANSPORT 


Progress report and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
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ANTIMONY / QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
osiese from it in the purified flue gas, 2:28317 (CONF- 
ANTINEUTRINO-NUCLEON INTERACTIONS/CROSS 
SECTIONS 
Topics in high energy physics (Intermediate vector oe 
couplings, leptonic vector current; P state, higher an 
momentum; energy loss rate, Weinberg unified theory), 2313 731348 
ANTIPROTON-NE ON INTERACTIONS/BOUND 
Topics in high energy physics (Intermediate vector boson, 
couplings, leptonic vector current; P state, higher angular 
momentum; energy loss rate, Weinberg unified theory), 2:31348 
ANTIPYRINE/METABOLISM 
Breath analysis of hepatic microsomal function in man ('*C), 
etabolic switching ways as a 
substitution antipyrine), 2: (ex (CONF- 


See INSECTS 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 
aman y consumption indicating system (Patent), 2:30088 
ENT BUILDINGS/SOLAR WATER HEATERS 
“a SAGE: Solar Assisted Gas Energy Project. United States 
ial report, 2:29204 (DSE/4691-76/1) 


See also REFRIGERATORS 
APPLIANCES/EFFICIENCY 
Energy saving heat-pipe applications for residential and 
commercial appliances, 2:30608 
APPLIANCES RGY CONSERVATION 
Proceedings of the third conference on natural gas research and 
technology, 2:28745 
APPLIANCES/ENERGY CONSUMPTION 
Residential demand for energy: estimates of residential stocks of 
hs using capital. Volume II. Final report, 2:30027 (EPRI- 


AQUACULTURE 
How to put waste heat to work, 2:30107 
AQUATIC ECOSY. ECOSYSTEMS 
Concentrations of —. iron, lead, nickel, and zinc in freshwater 
algal blooms, 2:3123 
Thermal effects, 2:31190 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
tructure and stability in three marine benthic communities in 
southern New England, 2:30852 (BNL-50484) 
AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
—— of ecosystem modelin; ~~ methodologies to dredged 
terial research. Final 30865 (AD-A-027207) 
AQUATIC ECOSYSTEMS/NUTRIENTS 
Nutrients, toxins, and water in terrestrial and aquatic een 
treated with sewage plant effluents. Final report of the Upland 


Recharge 2:31098 (BNL-50513) 
Ecos 


AQUATIC STEMS/POLLUTION 
Impact of chlorination processes on marine ecosystems, 2:30872 


PA-600/3-76-079) 
Models for transport and transformation of malathion in aquatic 
systems, 2:30874 (EPA-600/3-76-079) 
AQUATIC ECOSYSTEMS/RADIOECOLOGY 
Radioactive waste in the freshwater environment, 2:30886 
AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 


= of the applicability of EPA’s draft water-tem 
550808)" a site-specific case-history evaluation, 2:31227 (CO 


Heated waste-water effects on aquatic ecosystems, 2:30890 
(CONF-750425-) 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
porssine on —— effects on aquatic resources of 
and/or conversion of Iowa coal. A final report to: 
ee of the Interior, Fish and Wildlife Service 
Research for Contract SFWB 78905. Project 2165 lowa 
iculture and Home Economics Experiment Station (584 
.), 2:28360 (IS-ICP-32) 
A — ORGANISMS 


biota characteristic of aquatic ecosystems.) 


MOLLU USCS 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL STRESS 
analysis of stressed marine communities, 2:30869 (EPA- 
600/3-76-079) 
AQUATIC ORGANISMS/GROWTH 
echniques to assess the effects of toxic cuprins en mates 
variegatus), 2:30873 (EPA-600/3-76- 


ARIZONA/NATURAL GAS 


of chlorination on marine 2:30872 
AQUATIC ORGANISMS/POPULATION DENSITY 

tructural analysis of stressed marine communities, 2:30869 (EPA- 

600/3-76-079 

iteration and the enhancement of species populations, 

2:30889 (CONF-750425-) 

AQUATIC ORGANISMS/RADIOECOLOGY 
ioactive waste in the marine environment, 2:30887 

AQUATIC ORGANISMS/REPRODUCTION 

‘echniques to assess the effects of toxic np hw 

(Cyprinodon variegatus), 2:30873 CEPA O00 


) 
AQUATIC ORGANISMS/TEMPERATURE 
bined toxicity effects of chlorine, ammonia, 
on marine plankton. Progr 16, 1975- 
Septeniber 30, 1976, 2:30895 ( 2532-2) 
Cosas). River ecological study: a synopsis, 2:31188 (CONF- 
Effect of subtle temperature changes on individual and 
community diversity, 2:31189 (EPA-600/3-76-079 
Effects of the Palisades Nuclear Power Plant on Lake Michigan, 
2:31184 (CONF-750425-) 
Effects of power plant operation on the biota of a thermal 
discharge channel, 2:31185 (CONF-750425-) 
Factors influencing thermal tolerances of individual organisms, 
2:31211 (CONF-750425.) 
Proceedings of thermal ecology II, 2:31183 a? 
AQUATIC ORGANISMS/WATER POLL’ 
a al in the oceans: problem or no, 2: 30868 (EPA-600/3- 
AQUEOUS SOLUTIONS 
ee Hg” ions from effluent stream by cellulose derivatives, 


AQUIFERS 
Investigation of salt transport in vertical boreholes and brine 
invasion into freshwater aquifiers. Progress report, July 1, 1975- 
June 30, 1976, 2:29008 (Y/OWI/SUB-4082/2) 
AQUIFERS/CONVECTION 
ffect of steady withdrawal of fluid in confined geothermal 
reservoirs, 2:29337 
AQUIFERS/EXPLOSIVE FRACTURING 
eat and mass transfer processes in aquifer systems with 
artificially increased fracturing, 2:29351 
AQUIFERS/HEAT TRANSFER 
of a geothermal reservoir 


ect of reinjection on the tem 
used for urban heating, 2:29357 
Heat and mass transfer processes in aquifer systems with 
artificially increased 2:29351 
AQUIFERS/MASS TRANSFER 
eat and mass transfer processes in aquifer systems with 
artificially increased fracturing, 2:29351 
ARC FURNACES/OPERATION 
Preheating of scrap for electric arc furnace steelmaking, 2:30091 
ARCHAEOLOGICAL SPECIMENS/INFRARED S SPECTRA 


Study and identification of polysaccharides recovered from 
rnin samples (Painting fragments), 2:30350 (LA-tr-77- 


) 
ARCTIC REGIONS/WELL DRILLING 
System for offshore drilling in the Arctic Islands, 2:28613 
GENTIN 'A/ISOTOPE APPLICATIONS 
and the of radioisotopes in Argentina, 
2:2 


“United high-al ~ A emphasizing 
ni tates -altitude test experiences. A review 
on the environment, 2:31303 (LA-6405) 
ni tates -altitude test experiences. A review em; 
the impact on the environment, 2:31303 (LA-6405) 
high al review emphasizing 
ni tates high-altitude test experiences. A 
the impact on the environment, 2:31303 
INA/ENERGY SOURCES 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
ARIZONA/G EMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
oer yo rt, July 1976 (Geochemical survey of coal 
shales, and uranium deposits in western USA), 
2: 6 (USGS-OFR.16-729) 
ARIZONA/NATURAL GAS 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
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F- See AFSR REACTOR 


AROMATICS 


AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
TOLUENE 
XYLENES 
AROMATICS/BIOLOGICAL EFFECTS 
Techniques to assess the effects of toxic oe on marine 
a (Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


079) 
AROMATICS/CHEMICAL REACTION KINETICS 
Rate constants and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 
AROMATICS/GAS CHROMATOGRAPHY 
analysis of light fraction of pyrocondensate, 
AROMATICS/SYNTHESIS 
Processing of plastic waste and scrap tires into chemical raw 


materi ly by 2: 
ARSENIC/E NVIRONMENTAL 
Progress report and proposal Beg faaaare of Io loan of a 90° bending 
et for use in the study of trace elements in the environment 
and di disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
27 sediment, biota, and particulates), 2:30769 
ARSENIC/HEALTH 
— and microeconomic analysis of arsenic and its 
Final report task 2, 30756 96 (PB. 253980) 
ARSENIC/QUANTITA ALYSIS 
Trace element concentration in Eee coal and the dust 
2s from it in the purified flue gas, 2:28317 (CONF- 


ARSENIC/REMOVAL 
Removal of silica and arsenic from 
by precipitation of use calcium si 


See also CORONARIES 
ARTERIES/BLOOD FLOW 
Numerical study of pulsatile flow through stenosed canine femoral 
arteries, 2:31090 
ARTERIOSCLEROSIS/DIAGNOSIS 
Radioiodinated lipophilic dye for study of atherosclerosis (751, 1- 
2:31052 


See also CRUSTACEANS 
INSECTS 
ARTHROPODS/GROWTH 
Techniques to assess the effects of toxic ye on marine 
— (Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


) 
ARTHROPODS/REPRODUCTION 
Techniques to assess the effects of toxic or oy” on marine 
(Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


) 
ASCITES TUMOR CELLS/CELL CYCLE 
Investigation of radioresistance of Ehrlich’s ascites tumor cells at 
the G; and S phases (Mice, x radiation), 2:31109 (ERDA-tr-222) 
ASCITES TUMOR CELLS/RADIOSENSITIVITY 
Investigation of radioresistance of Ehrlich’s ascites tumor cells at 
the G; and S phases (Mice, x radiation), 2:31109 (ERDA-tr-222) 


See also FLY ASH 
ASHES/AGGLOMERATION 
Pipeline gas from coal-hydrogenation (IGT hy ony maroon 
rocess). Proj ject 8907 final report, A August 1972 1976, 
:28273 (FE-1221-145) 
ASHES/CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
Siw from it in the purified flue gas, 2:28317 (CONF- 
ASHES/FLOTATION 
Inspection of flotation products as regards the ash content (5 
refs.), 2:28352 
asification containing 
claims), 2:28293 
ASHES/REMOVAL 


ee coal deashing and coking process (Patent; 12 claims), 


See also INDIA 
INDONESIA 
ISRAEL 
JAPAN 
PAKISTAN 
PHILIPPINES 
TURKEY 
ASIA/NUCLEAR POWER 
-~ = and the role of nuclear energy in Asian countries, 


eothermal discharge waters 
2:29314 


carbonaceous solids (Patent; 3 


ERA Vol. 2, No. 12 


ASPHALTS/PHYSICAL PROPERTIES 
Property improvement of petroleum asphalt by addition of atactic 


pp, 2:28735 
ASPHALTS/PRODUCTION 
— of lubricating oils blending stocks and selected 
ments for asphalt prod 2:28674 
ASPHA\ TS/SOLVENT 


Hydrocarbon via extraction (Patent), 2:28665 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROLOY/EMBRITTLEMENT 
a environment embrittlement of turbine disk alloys, 
2: 


ATC DEVICES/PARAMETRIC INSTABILITIES 
Observation of parametric instabilities in lower hybrid radio 
frequency heating of tokamaks, 2:31469 (PPPL-1311) 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/COASTAL REGIONS 
Tidal water movements, 2:30034 (BNL-50484) 
ATLANTIC OCEAN/WATER POLLUTION 
Nature of potential oil industry operations on the Atlantic 
Continental Shelf, 2:30899 (BNL-50484) 
Potential power-generating stations on the Atlantic Continental 
Shelf, 2:30898 (BNL-50484) 
ATLANTIC-1 REACTOR/CATHODIC PROTECTION 
ge protection for the Atlantic Generation Station (FNP), 
2:2 


ATLANTIC-2 REACTOR/CATHODIC PROTECTION 
nee protection for the Atlantic Generation Station (FNP), 


ATMOSPHERIC EXPLOSIONS 
See also ARGUS EVENT 
ORANGE EVENT 
STARFISH EVENT 
TEAK EVENT 
ATMOSPHERIC EXPLOSIONS/ENVIRONMENTAL 
United States high-altitude test experiences. A review em 
the impact on the environment (Checkmate, Bluegill, neta 
and Tightrope events), 2:31303 (LA-6405) 
ATMOSPHERIC EXPLOSIONS/HEALTH. HAZARDS 
United States high-altitude test experiences. A review emphasizing 
the impact on the environment (Checkmate, Bluegill, Kingfish 
and Tightrope events), 2:31303 (LA-6405) 
ATMOSPHERIC EXPLOSIONS/RADIATION EFFECTS 
United States high-altitude test experiences. A review emphasizing 
the impact on the environment (Checkmate, Bluegill, Ki 
and Tightrope events), 2:31303 (LA-6405) 
ATOM COLLISIONS 
Computer simulations of low energy displacement cascades in a 
face centered cubic lattice (25 to 200 eV, Frenkel pairs, kinetics, 
COMENT, stability), 2:31305 (HEDL-SA-886) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY CONTROL/INTERNATIONAL 
AGREEMENTS 


Nonproliferation issues. Hearings before the Subcommittee on 
Arms Control, International Organizations and Security 
Agreements of the Committee on Foreign Relations, United 
— beng yt Ninety-Fourth Congress, First and Second 

ATOMIC ENERGY CONTROL/INTERNATIONAL 

COOPERATION 

Is nuclear power compatible with peace. The relation between 
nuclear energy and nuclear weapons, 2:29031 

ATOMIC ENERGY CONTROL/SAFEGUARDS 

Nonproliferation issues. Hearings before the Subcommittee on 
Arms Control, International Organizations and Security 
Agreements of the Committee on rn pore United 
States Senate, Ninety-Fourth Congress, First and Second 


Sessions, 2:29977 
ATOMIC ENERGY LAWS/HEARINGS 

S. 1439: Export Reorganization Act of 1976. Hearing before the 
Joint Committee on Atomic Energy, Con; of the United 
oe Congress, ion, June 22, 1976, 

ATOMIC ENERGY LAWS/LEGAL 

Restitution procedure under sec. 80, para. 5, German 
Administrative Code, in Atomic Law (German Federal 
Republic), 2:29627 

ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/CALCULATION METHODS 

Ab initio calculations on large molecules using molecular 

ts. Generalization and characteristics 


fragments. of floating 
spherical Gaussian basis sets, 2:30383 
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ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also ISOELECTRONIC ATOMS 
ATOMS/EMISSION SPECTRA 
eee ionized atoms of tokamak interest, 2:31505 (LA- 
ATOMS/ENERGY-LEVEL TRANSITIONS 
Quantum-electrodynamical study of source field detection and 


ionized atoms of tokamak interest, 2:31505 (LA- 
ATOMS/RESEARCH PROGRAMS 

Molecular sciences (Summaries of research acti at Lawrence 

Laboratory, University of 2: 31318 (LBL- 


TP 
(Adenosine tri ) 
presence of diadenosine (ApsA) 
lenosine 5’,5’”’- te in 
mammalian cells in levels widely with proliferative 
—— of the tissue: a possible positive pleiotypic activator, 


ATP/BIOCHEMICAL REACTION KINETICS 
Human endonuclease specific for apurinic/apyrimidinic sites 
DNA. Partial purification and characterization of aa" 
forms from placenta, 2:30942 
ATP/BIOLOGICAL EFFECTS 
Effects of preventive administration of ATP on biosynthesis of 
uridylic nucleotides from rat tissue uracil following prolonged 
y-irradiation, 2:31138 (ERDA-tr-222) 
ATP/BIOSYNTHESIS 
Demonstration of a transitory tight bi 
committed P/sub i/ and ADP during A 
chloroplasts, 2:30937 
- end | specific for apurinic/apyrimidinic 
uman endonuclease for ap sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 


of ATP and of 
synthesis by 


(Anticipated transients without scram.) 

Investigations of operational incidents without reactor scram 
(ATWS) and other selected safety devices (BWR;PWR), 
2:29817 (IRS-W-22) 

USTRALIA 


A 
See also NORTHERN TERRITORY 


a for the uranium industry in Australia, 2:28944 (INIS-mf- 
271 


AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/CATALYTIC CONVERTERS 
Detoxification of automotive exhaust gases with multifunctional 
catalysts, 2:30184 
AUTOMOBILES/DIESEL ENGINES 
Automotive powerplant evaluation, 2:30127 (DOT-TSC-OST-76- 


1) 
Experimental study on exhaust smoke in diesel engine, 2:30198 
Reducing oxides of nitrogen in a diesel engine by means of exhaust 
recirculation, 2:30183 
A MOBILES/ELECTRIC MOTORS 
State and in the development of passenger and freight 


electric 
AUTOMOBILES/EXHAUST GASES 
Experimental study on the effect of traffic control on motor 
vehicle emissions, 2:30165 
AUTOMOBILES/GAS TURBINES 
Automotive gas turbine control (Patent), 2:30133 
Combustors and methods of operating same (Patent), 2:30159 
Combustors and methods of operating same (Patent), 2:30160 


regenerator 
mounting (Patent 2:30135 
AUTOMOBILES/HEAT ENGINES 


ee the valved hot-gas engine. Final report, 2:30154 
'B-253151 

gy Pp in the generation 

alternative fuels, 2:30201 (AED-Conf-76-308-003) 


of alcohols and hydrogen as 


en automotive fuel: juction and delivery, 2:29067 
(CO -760678-1) 


Lean combustion in automotive engines: as assessment of the 
techniques, 2:30202 (CONS/1101-1) 

of increasing the output of hydrogen combustion type 
internal combustion engine by recovery of generated heat and 
tus therefor (Patent), 2:30125 
A OBILES/HYDROGEN STORAGE 

Lean combustion in automotive engines: as assessment of the 
addition of hydrogen to gasoline as compared to other 
techniques, 2:30202 (CONS/1101-1) 

AUTOMOBILES/INTERNAL COMBUSTION ENGINES 

Method of increasing the output of hydrogen combustion type 
internal combustion engine by recovery of generated heat and 

tus therefor (Patent), 2:30125 

A OBILES/LEAD-ACID BATTERIES 
ry grid (Patent; vertical and diagonal grid wires), 2:29928 
AUTOMOBILES/ PROPULSION 

Solid state of direct and heat 

meoest) or a small automotive vehicle (Thesis) 2:30142 (AD- 
AUTOMOBILES/SPARK IGNITION ENGINES 
powerplant evaluation, 2:30127 (DOT-TSC-OST-76- 


) 
Effect of combustion chamber shape on nitrogen oxides, 2:30182 
Math. model analysis of NO/sub x/ formation in case pre-mixed 

s.i. engine, 2:30181 

AUTOMOBILES/STIRLING ENGINES 

80-100 HP Stirling engine feasibility study. 
July-September 1976, 2:30139 (COO-2631- 15 

AUTOMOBILES/TIRES 

Determination of tire drag by measuring the automobile fuel 
consumption, 2:30310 

AUTOMOTIVE FUELS 

See also HYDROGEN FUELS 

Energy equivalents for current and 
in Canada, 2:30200 (AD-A-026195) 

Multiple fuel supply system for an internal combustion engine 
(Patent), 2:30155 

AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 

Lean combustion in automotive engines: as assessment of the 
addition of hydrogen to — as compared to other 
techniques, 2:30202 (CONS/1101-1) 

Natural gas engine as a low pollution power system for 
commercial vehicles, 2:30203 

AUTOMOTIVE FUELS/DEMAND FACTORS 
Econometric models of the demand for motor fuel, 2:30128 (R- 

1561-NSF/FEA) 

AUTOMOTIVE FUELS/FEASIBILITY STUDIES 
Energy problems in the generation of alcohols and hydrogen as 

alternative fuels, 2:30201 (AED-Conf-76-308-003) 

AUTOMOTIVE FUELS/PERFORMANCE 
Lean combustion in automotive engines: as assessment of the 

addition of hydrogen to a as compared to other 
S/1101- 
PROCESSES 


TIVE FUELS, 
maintaining operating temperature 
or reducing engine exhaust pollutants (Patent), 


report No. 15, 


ive automotive fuels 


commercial vehicles, 2: 3 
AVENA 


B-1235 RESONANCES/PARTICLE PRODUCTION 
Study of neutral mesons decayin malin” 
(Proposed experiment), 2:31337 (COO-1545-1 
BACTERIA 


See also ESCHERICHIA COLI 
PSEUDOMONAS 
BACTERIA/BIOCHEMISTRY 
APEC pon of **N labeling to molecular hematology 
hyrins, hemoglobins), 2: 30954 (CONF-751027-) 


ber 36, i576 (Use as y sources fr 
fertilizer or animal supplemen 
2:31101 sage fra 25) 


Pe 89S BACTERIA/BIOLOGICAL RADIATION EFFECTS 
interference effects in spontaneous emission (Heisenberg 
operators), 2:31320 
ATOMS/OSCILLATOR STRENGTHS 
QUEENSLAND 
AUSTRALIA/LAND RECLAMATION 
Landscaping and land use planning as related to es 
operations. Pa; presented at the seminar, 2:30911 
AUSTRALIA/NUCLEAR INDUSTRY 
Method 
in a de’ 
2:30174 
AUTOMOTIVE FUELS/TESTING 
See OATS 
AZAGUANINE 
See ANTIMETABOLITES 
B 
flow and circumferentially directed secondary air flows 
(Patent), 2:30163 
ceramic for a gas turbine with a rotary 


BACTERIA/MONITORING 
Detection of filamentous iron bacteria in 1 eg 
cooling water systems, 2:30866 (BM-RI-820) 
BACTERIA/MUTAGENESIS 


Coal technology program. ‘or the 
riod ending 30, 30,1978 ORNL. 


tochemistry and enzymolo otosynth 
530 (COO 3326-53) 


rt, August 1, 1976-January 30, 1977, 9730530 ( 
BACTERIA/TEMPERATURE EFFECTS 


Effects of power plant operation on the biota of a thermal 
discharge channel, 2:31185 (CONF-750425-) 
BACTERIA/VIRULENCE 
i eee for virulence of Agrobacterium tumefaciens, 
2:31 
BACTERIOPHAGES/DNA REPLICATION 
Maturation of a single A phage particle from a dimeric circular A 
DNA, 2:31080 
BACTERIOPHAGES/GENETICS 
Patterns of transcription in bacteriophage P22-infected Salmonella 
typhimurium, 2:31081 
BAG MODEL 
Nonperturbative approach to 
transitions and confinement 
1800) 
BARBITURATES 
See also AMYTAL 
PHENOBARBITAL 
BARBITURATES/HYDROXYLATION 
Studies on the metabolism of amobarbital using a stable isotope: N- 
hydro xyamobarbital as a urinary metabolite of amobarbi 
(5N, 1*C, tracer techniques), 2:30987 (CONF-751027-) 
BARBITURIC ACID 
See BARBITURATES 
BARGES/PERFORMANCE 
Operability of derrick barges in construction of large offshore 
structures, 2:30647 
BARIUM/ATOM-ATOM COLLISIONS 
Crossed-molecular beam apparatus time-of-flight computer 
interface (Angular and 2:31317 (IS-4033) 
BARIUM/ATOM-MOLECULE CO 
Crossed-molecular beam apparatus 
interface and 2:31317 (1S-4033) 
BARIUM/ECOLOGIC. CENTRATIO 
Progress report and aaa for renewal of - of a 90° bending 
magnet for use in the study of trace elements in the environment 
and di (Trace metals environmental transport in a of 
Cu smelter. Comparison of methods for trace metals analysis 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
BARIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
Sas from it in the purified flue gas, 2:28317 (CONF- 


BARIUM 133/RADIOMETRIC ANALYSIS 
Field sampling unit that uses an ion-exchange resin to concentrate 
radioactive ions in river water, 2:30344 
BARLEY/PLANT GROWTH 
Nitrogen-silicon interaction in plants grown in desert soil with 
deficiency (Phaseolus, Hilaria, Hordeum), 2:30975 


See also HYPERONS 
BARYONS/PHASE TRANSFORMATIONS 
Phase transition from baryon to quark matter, 2:31343 
BASALT/THERMAL CONDUCTIVITY 
Field and laboratory determination of thermal diffusivity in some 
basalts and sediments from Hawaii, 2:29359 
BASALT/THERMAL DIFFUSIVITY 
Field and laboratory determination of thermal diffusivity in some 
basalts and sediments from Hawaii, 2:29359 
ganic constituents of atmospheric particulate matter (Europe; 
Atlantic Ocean), 2:30789 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS/CONTROL SYSTEMS 
Apparatus and method for terminating the charge of storage 
batteries (Patent), 2:29915 
BATTERY SEPARATORS/FABRICATION 
Nonwoven mat battery separators (Patent), 2:29918 
tors for alkaline batteries (Patent), 2:29913 
BA RY SEPARATORS/MATERIALS WO) 
Battery separator sheet ca. 2:29924 
BAYS/THERMAL POLLUTIO 
Effects of a thermal effluent on i reproduction of the American 
oyster (Indian River Bay, Delaware), 2:31198 (CONF-750425-) 
Macrobenthic community of a thermally altered area of Tampa 
Bay, Florida (Halodule wrightii, Thalassia testudinum), 2:31205 
(CONF-750425-) 


uantum field theories: phase 
tures), 2:31353 (SLAC-PUB- 
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BEAM INJECTION/EFFICIENCY 
Neutral injection heating in Sn 2:31462 (EUR-CEA-FC-834) 
BEAM INJECTION HEATIN 
by alow relativistic electron beam, 
2:314 
Relativistic electron beam injection heating of a plasma, 2:31463 
(INIS-mf-3227) 
BEAM INJECTION HEATING/CONTROL 
Control of cluster ion sizes for efficient injection heating, 2:31653 
(AED-Conf-76-309-124) 
BEAM SEPARATORS 
(For velocity separation of secondary beams.) 
BEAM SEPARATORS/COOLING SYSTEMS 
300 W 1.8 K refrigerator and distribution system for the CERN 
superconducting RF particle separator, 2:30670 
-PLASMA SYSTEMS 


Electron beam in the MMD device, 2:31503 (IPPCZ-206) 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
Generation and transport of a high current relativistic electron 
beam in a magnetic field, 2:31511 (IPPCZ-206) 
BEAM-PLASMA SYSTEMS/BUMP-IN-TAIL INSTABILITY 
Nonlinear interaction of a lel-flow relativistic electron beam 
with a plasma, 2:31539 (IPPCZ-200) 
Nonlinear interaction of a parallel-flow relativistic electron beam 
with a plasma, 2:31541 (IPPCZ-206) 
BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 
a on explosive instability in an ion beam-plasma system, 
231 
Method of averaged Hamiltonian and the limitation of a two- 
stream explosive instability, 2:31540 (IPPCZ-203) 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Progress report 1969-1973 (Review of hf sy yet lasma 
——. and plasma diagnostics), 2:31464 (IP. 7.185) 


See PHASEOLUS 
BEARINGS/DESIGN 
Bearing assembly and the like for use in corrosive and non- 
corrosive atmospheres (Patent; for use in UFe), 2:30454 
Several particular aspects of hydrostatic shaft -— ers Sag 
Tee sodium pumps (LMFBR), 2:29599 
Tans- 


See INSECTS 
BELLOWS/PERFORMANCE TESTING 
Elevated temperature fatigue tests and inelastic stress analysis of 
bellows (HTGR), 2:29526 
BELLOWS/THERMAL STRESSES 
Elevated temperature fatigue tests and inelastic stress analysis of 
bellows (HTGR), 2:29526 
BELOYARSK-3 REACTOR/REACTOR INSTRUMENTATION 
Comment on temperature measurement, 2:29581 (UJ V-mf-1) 
BELOYARSK-3 REACTOR/THERMOCOUPLES 
Comment on temperature measurement, 2:29581 (UJ V-mf-1) 
BENTHOS/TEMPERATURE EFFECTS 
Macrobenthic community of a thermally altered area of Tampa 
Bay, Florida (Halodule wrightii, Thalassia testudinum), 2:31205 
(CONF-750425-) 
CHEMICAL REACTION KINETICS 
Rate —— and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 
BENZENE/CRYSTAL STRUCTURE 
Heteronuclear dipolar modulated chemical shift spectra for 
geometrical information in polycrystalline solids. Interim 
technical report, 2:30394 (AD-A-027401) 
BENZENE/ELECTRONIC STRUCTURE 
Fine structure at the carbon Is K edge in vapours of simple 
hydrocarbons, 2:28723 (DESY-SR-76/04) 
BENZENE/HYDROGENATION 
Hydrogenation of olefins over nickel/silica catalysts, 2:28663 
BENZENE/POLYMERIZATION 
Polymerization of aromatic ne on smectite, 2:30396 
BENZENE/SPECIFIC HEA 
Experimental investigation of isobaric heat capacity of aromatic 
hydrocarbons, 2:28733 
BENZENE/SURFACE TENSION 
Strucuture of liquids and its effect on interfacial tension, 2:28736 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOIC ACID/CHEMICAL REACTION KINETICS 
Rate constants and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 
PYRENE/CHEMICAL ANALYSIS 
Health effects of oil shale processing (Results of chemical analyses 
and animal tests on carcinogenicity of shale oil and solid oil 
shale materials), 2:28836 
BENZOPYRENE/CHEMICAL REACTION KINETICS 
Photomodification of Tan under simulated 
atmospheric conditions, 2: 3 


BACTERIA/MONITORING 90S 


JUNE 30,1977 


BENZOPYRENE/ECOLOGICAL CONCENTRATION 
a of polycyclic hydrocarbons in animals and 


ON 
ee action of polycyclic hydrocarbons in animals and 


OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray issi 


troscopy, review), 2:30285 (CO. 
BERYLLIUM/ QUANTITATIVE CHEMI 
Trace element concentration in bituminous coal and the dust 
sree from it in the purified flue gas, 2:28317 (CONF- 
BERYLLIUM COMPOUNDS, ELECTRONIC STRUCTURE 
Model organometallic oes. The interaction of 7S Be*, 'S Be, 
and *P a and ethylene, 2:30401 
BERYLLIUM COMPOUND S/LIGHT TRANSMISSION 


Effect of gaseous atmosphere d melting on ‘YT 
on their transmittance ultraviolet, 2:30374 (UCRL- 


rans-11211) 
ectrochemical studies of mass transport temperature 
electrol (Molten BeF2-LiF mixtures), 2: S387 
BERYLLI FLUORIDES/MELTING 
Beryllium-fluoride glass with extremely low refractive index 
(Patent; BeF glass), 2:30312 (UCRL-Trans-11209) 
BERYLLIUM IONS/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 28, 1977 (Summaries research 
activities at Harvard College Observatory), 2:31310 (COO-2887- 


1 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BI-GAS PROCESS/FLOWSHEETS 
Pressure coal gasification in a fluidized bed (12 refs.), 2:28292 
MONITORING 
: 1975 Bikini radiological survey, 2:30837 


BILE A OCHEMICAL REACTION KINETICS 
2H and aCe aoe studies of ethanol metabolism by Fourier 
transform *C[?H, 'H] NMR difference spectroscopy (Rats), 
2:31012 (CO 
BILE ACIDS/LABELLIN! 
Identification and hous hl of bile acids using stable isotope 
labels, 2:30959 (CONF-751027-) 
BILE ACIDS/QUANTITATIVE CHEMICAL ANALYSIS 
Identification and — uantitation of bile acids using stable isotope 
BINARY-FLUID SYSTEMS/COST 
Nuclear fusion systems analysis research. FY 1975 annual report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779) 
eling and optimization of geothe power its using 
fluid cycle, 2:29317 (BNWL-2112) 
BINARY-FLUID SYSTEMS/OPTIMIZATION 
Modeling and optimization of geothermal power plants using the 
binary fluid cycle, 2:29317 (BNWL-2112 
BINARY-FLUID SYSTEMS/PERFORMANCE TESTING 
Nuclear fusion systems analysis research. FY 1975 annual report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779) 
BIOASSAY/COMPARATIVE EVALUATIONS 
Animal model for the comparison of '*C-with 'C-breath test 
(Rats), 2:30996 (CONF-751027-) 
Y/RESEARCH PROGRAMS 
Annual coy 1975. AbbreviatEd edition, 2:31103 (DEU-73- 
3(ed.1975 
BIOLOGICAL EVOLUTION 
Evolutionary and biochemical aspects of radioresistance of plants, 
2:31126 (ERDA-tr-222) 
specific biological materials.) 
a 
See also BIOLOGICAL WASTES 
BIOMASS 
BLOOD 
BODY FLUIDS 
MILK 


URINE 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 
X-ray determination of thorium in bone and other 
bio! materials (7**Th), 2: 30330 ANL-76-88(Pt.2)) 
BIOLOGIC CA A MATERIALS/MO RING 
le selected ion monitoring for quantitative my of 
biologi son) with a GC-MS-computer system, 2: 
(CONF-75102 


MATERIALS/QUANTITATIVE CHEMICAL 


Programmable selected ion monitoring for quantitative —— of 
(CO! ake uss with a GC-MS-computer system, 2: 
BIOLOGICAL MATERIALS/RADIOCHEMICAL ANALYSIS 
Progress report on the development of the fission track method 
for the determination of ee. in biological 
2:30341 (ANL-76-88(Pt.2) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 
RELATIONSHIPS 
Effects of prolonged irradiation at low daily dose rates 
hemopoietic stem cells and peripheral blood of mice a 
radiation), 2:31155 (ERDA tr-222) 
BIOLOGICAL SHIELDING, DESIGN 
Nuclear reactor installation (Patent), 2:29513 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL VARIABILITY/RADIOINDUCTION 
Patterns of formation of radiostrains of yeast. Report 8. 
Investigation of the role of heterozygocity of diploid yeast in 
om of radiostrains (Gamma radiation), 2:31118 (ERDA- 
tr-22 
BIOLOGICAL VARIABILITY/TEMPERATURE EFFECTS 
Effect of subtle temperature changes on individual s and 
community diversity, 2:31189 (EPA-600/3-76-079 
Effects of thermal constancy and seasonal temperature 
displacement on community structure of stream 
macroinvertebrates, 2:31208 (CONF-750425-) 
BIOLOGICAL WASTES/CHEMICAL ANALYSIS 
— report and proposal for renewal of loan of a 90° bending 
et for use in the study of trace elements in the environment 
anthems (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
BIOLOGY/RESEARCH PROGRAMS 
Annual ‘oy 1975. AbbreviatEd edition, 2:31103 (DEU-73- 
1975 


pow il matter such as plants, trees, grasses, and algae.) 


BIOMASS/ANAEROBIC DIGESTION 
Biosolar synfuels for trans; a. 2:29074 (UCRL-52208) 
BIOMASS/GASIFICATIO 
Gas industry's long r fue research and development program for 
uel gases, 2:28747 
BIOMASS/INVENTO 


Potential biomass 30118 
BIOMASS/MEETING: 

International biomass energy conference, 2:29072 
BIOMASS/PRODUCTION 

Biomass production and environmental impact, 2:29132 
BIOMASS/PYROLYSIS 

Biosolar synfuels for transportation, 2:29074 (UCRL-52208) 
BIOMASS/RESEARCH PROGRAMS 

Fuels from Biomass program: program and project status, 2:29081 

(ERDA-76-137) 

BIOMASS PLANTATIONS/FEASIBILITY STUDIES 

Synthesis of or, oF com a from carbon dioxide in land 

lants, 2:29071 (LBL-5 

BIOMASS PLANT. ATIONS/ RESEARCH PROGRAMS 

nm study of fuels from grains and grasses. Quarterly progress 

rt, July-October 1976, 2:29080 SE/3729-1) 

BIOM ICAL RADIOGRAPHY 

of magnification radiography, 2:31014 (CONF- 

1 

BIOMEDICAL RADIOGRAPHY/DIAGNOSTIC TECHNIQUES 

Application of longitudinal magnification effect to magnification 

stereoscopic a phy. A new method of cerebral 
oe phy, 2:31131 (CONF-761153-2) 

BIOMEDICAL RADIOGRAPHY/RADIATION DOSES 
Level of radiation exposure to staff in X-ray diagnosis, 2:31134 


(SAAS-204) 
OSYNTHESIS/TRACER TECHNIQU: 


ES 
Biosynthetic and biophysical information from *C-**C multi 
by "°C nuclear magnetic resonance, 2:30955 (CONF-751027-) 


Vertebrates (excluding fish) in the coal strip- 
Southeast Iowa (4 refs.; birds; mammals; 
2:28361 (IS-ICP-34) 

BISCHOFF PROCESS/WASTE DISPOSAL 

Disposal of sludge and processing of waste water in the SO: flue 

gas scrubber of the Bischoff Process, 2:28328 (CONF-750346-) 
TOMIC FORCES 

Study of grain boundary segregation using the samme aeee 
emission technical progress repo: 
January 1, 1976- ber 31, 1976, 2: 


S| 91S BISMUTH/INTERATOMIC FORCES 
BENZOPYRENE/MAXIMUM PERMISSIBLE 
B 
ORGANS ~ 
PLANT STEMS 
PLANTS BIRDS 
ROOTS 
TISSUES 


BISMUTH/QUANTITATIVE CHEMICAL ANALYSIS 


BISMUTH/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
ora from it in the purified flue gas, 2:28317 (CONF- 


) 
BISMUTH 209 TARGET/PHOTONUCLEAR REACTIONS 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron models), 2:31392 (ORO-5128-4) 
210/ISOTOPE PRODUCTION 
of lead-210 in uranium ores and air 
dusts, 2:30: 
BISMUTH 212/ BIOLOGICAL RADIATION EFFECTS 
Chromosome aberrations in the peripheral lym ymphocytes of 
thorium workers with low body burdens of *!?Bi (Thorotrast, 
thorium), 2:31162 (ANL.76-88(Pt. 2)) 
ALLOYS/PHASE STUDIES 
Structure and superconductivity of spla quenched Pb-Bi solid 
solutions, 2:30253 
BISMUTH ALLOYS/SUPERCONDUCTIVITY 
Structure and superconductivity of spla quenched Pb-Bi solid 
2:30253 


See also ASPHALTS 
COAL TAR 
BITUMENS/ACTIVATION ANALYSIS 
Possibility of multielemental analysis of slurry in study of 
ecological section of wells, 2:28486 
ENS/CHEMICAL COMPOSITION 
Analysis of compound types and properties of Utah and 
Athabasca tar sand bitumens, 2:28832 (CONF-7506162-1) 
BITUMENS/PRODUCTION 
Importance of reservoir description in evaluating in situ recovery 
methods for Cold Lake heavy oil. Part I. Reservoir description 
(Alberta Canada), 2:28811 
Importance of reservoir description in evaluating in situ recovery 
— for Cold Lake heavy oil. Part II. In situ application, 
Optimizing the oxidation of gas oil from catalytic crac 
order to obtain bitumens and diesel oil fuel, 2:28676 
Recovery of bitumen from tar sands (Patent), 2:28822 
Relative economics of recovering and u 
hydrocarbon resources, 2:28679 
BITUMENS/RADIOLYSIS 
Radiolysis and temperature effects in case of underground storage 
of bitumen, 2:29000 (K FK-2329) 
BITUMENS/RECOVERY 
Commercial in situ project economics and sensitivities, 2:28810 
Hydraulic mining of oil bearing formation (Patent), 2:28813 
Recovering bitumen from large water surfaces (Patent; conveyor 
belt), 2:28824 
BITUMENS/VISCOSITY 
Improved method of characterizing bitumens according to their 
mechanical properties, 2:28730 
BITUMINOUS COAL/CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
as from it in the purified flue gas, 2:28317 (CONF- 


750346-) 
BITUMINOUS COAL/HYDROGENATION 
Clean liquid energy from coal (ZnBre; ZnI2; ZnCl; SnCk; SnCh; 
Lil; Pb(C2HsO2)2; NH4Cl; CdCk), 2:28310 
BITUMINOUS COAL/PRODUCTION 
Relative economics of recovering and upgrading Alberta's 
hydrocarbon resources, 2:28679 
BITUMINOUS MATERIALS 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/USES 
Incinerator residue in bituminous base construction. Interim report 
Jun 1974-Sep 1975, 2:30112 (PB-255419) 
BLACK SHALES/CHEMICAL COMPOSITIO: 
ification of Devonian shales, 2:28748 (MERC/SP-16/2) 
BLACK SHALES/GAS YIELDS 
oe of Devonian shales, 2:28748 (MERC/SP-76/2) 
IES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/CARBON MONOXIDE 
Method of optimum burning of carbon monoxide in a converter 
(Patent), 2:30630 
FURNACES/THERMAL INSULATION 


Relative tissue concentrations and radiation dosimetry of ''In- 
bleomycin, 2:31057 


D 
See also BLOOD CELLS 
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BLOOD PLASMA 
BLOOD/BIOLOGICAL RADIATION EFFECTS 
Effects of prolonged irradiation at low daily dose rates on 
hemopoietic stem cells and oo ye blood of mice (Gamma 
radiation), 2:31155 
BLOOD/CHEMICAL ANALYSIS 
Pharmacological studies of chemotherapeutic alkylating agents 
using chemical ionization and field desorption mass 
spectrometry (N-N-bis(2,2-2-chloroethyl)amine; N Pe 2-de- 
yl)phosphorodiamidic acid), 2: 30948 (CO 
BLOOD/CONTAMINATION 
Biogeochemical studies of lead isotopes near a smelter, 2:30740 
(CONF-751027-) 
BLOOD/SCINTISCANNING 
Relative tissue concentrations and radiation dosimetry of '"In- 
cin, 2:31057 


See also ERYTHROCYTES 
LEUKOCYTES 
BLOOD CELLS/LABELLING 
Labeling blood cells with /sup 99m/Tc, 2:31023 
BLOOD CELLS/MORPHO ICAL CHANGES 
Deuterium micromapping of biological specimens: detection 
sensitivity (Cell aoe kinetics in infants; effects of tritons 
on blood cells), 2:31107 (CONF-751027-) 
BLOOD CELLS/RADIATION INJURIES 
Deuterium micromapping of biological specimens: detection 
sensitivity (Cell proliferation kinetics in infants; effects of tritons 
on blood cells), 2:31107 (CONF-751027-) 
1D) CLOTTING 


See BLOOD COAGULATION 
BLOOD COAGULATION/DIAGNOSIS 
Tracer methods for the detection of blood clots (7*"I- 
streptokinase), 2:31065 
BLOOD FLOW/MATHEMATICAL MODELS 
Numerical study of pulsatile flow through stenosed canine femoral 
arteries, 2:31090 
BLOOD FLOW/MEASURING METHODS 
Radiopharmaceutical techniques for the ag 
blood flow (5?Fe, /sup 99m/Tec, * 
BLOOD PLASMA/BIOCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
uracil, thymine, nucleosides, morphine), 2:30947 (CONF- 


751027-) 
BLOOD PLASMA/BIOLOGICAL RADIATION EFFECTS 
— chem ence of rat blood plasma at the early 


es of radiation j injury (Fast neutrons), 2:31154 (ERDA-tr- 


BLOOD PLASMA/CHEMICAL ANALYSIS 

Plasma levels of d1-3-(1,1-dimethylhepty])-6,6a8,7,8, 10, 10aa- 

hexahydro-1-hydroxy-6, 6-dimethyl-9H-dibenzo[b,d]pyran- 9-one 
ly 109514) by quantitative mass fragmentography 
uterium, dogs), 2:30988 (CONF-751027-) 

Quantitative gas chromatographic-mass spectral analysis of 
cannabinoids using deuterium labeled carriers and internal 
standards, 2: 31249" (CONF-751027-) 

BLOOD PLASMA/LUMINESCENCE 
Induced chemoluminescence of rat blood plasma at the early 
es of radiation injury (Fast neutrons), 2:31154 (ERDA-tr- 


22 
BLOOD PLASMA/QUANTITATi VE CHEMICAL ANALYSIS 
Simultaneous measurement of plasma levels of imipramine and 
desipramine in patients with primary affective disorders 
(Deuterium labeled analogs), 2:30990 (CONF-751027-) 
BLOOD SERUM/BIOLOGICAL RADIATION EFFECTS 
Inhibitory effect of blood serum from irradiated animals on in 
vitro incorporation of *H-thymidine in rat thymocyte DNA 
Gamma radiation), 2:31153 (ERDA-tr-222) 
BLO WN/HEAT TRANSFER 
BWR blowdown/emergency core coolin; 1B P 
blowdown heat transfer test plan, 2:29: (GEA EAPaISS) 
BWR blowdown/emer; yee core 
progress we rand April 1-June 30, 1976, 2:29804 (G P-21304-2) 


Quarterly p: on blowdown heat transfer 
effects effects program, July-September 1976 (PWR), 2:29827 (ORNL/ 


RELAP4 analysis of the GE BWR blowdown heat transfer two- 
loop test aj tus experiments, Tests 4902, 4903, 4904, and 
4906. Fi rt, 2:29795 (EPRI-NP-169) 

BLOWDOWN, IRAULICS 
a a pon. of the GE BWR blowdown heat transfer two- 
apparatus experiments, Tests 4902, 4903, 4904, and 
BLCWDOWN/P 
Evaluation of pressure drop ee area changes 


1976 (BWR; 


92S 
1194- 
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BLOWDOWN/TEST FACILITIES 
Quarterly progress rt on blowdewn heat transfer 
effects program, July-September 1976 (PWR), 2:29827 (ORNL/ 
NUREG/TM-61) 


BLOWDOWN/VOID FRACTION 
Void fraction measurements during blowdown by neutron 
— of scattering methods, 2:29801 (FRRSR-16) 
BLOWOUT PREVENTERS/MECHANICAL VIBRATIONS 
Drilling vibration measurements on a BOP stack, 2:28611 
BLOWOUT PREVENTERS/SUPPORTS 
Parking device for blowout preventer (Patent), 2:28641 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BODY FLUIDS 
See also BLOOD PLASMA 
MILK 


URINE 
BODY FLUIDS/CHEMICAL ANALYSIS 
Field ionization mass spectrometry (FIMS) aa to tracer 
studies and isotope dilution analysis, 2:30334 (CONF-751027-) 
BODY TEMPERAT URE 


Improved method for determining thermal conductance and 
— body temperature with cooling curve experiments, 


BOHUNICE A-1 REACTOR/REACTOR INSTRUMENTATION 
Distribution analyzer of operating parameters, 2:29537 (UJ V-mf-1) 
BOILERS/BLOWERS 
Summary of experiences with oscillations in gas flow caused by 
blowers of boilers fired with traditional fuels, 2:29393 
BOILERS/DESIGN 
ne aT of design of steam generators to bush Berezovo 
2:28457 
BOILERS/FUEL ECONOMY 
Possibilities of optimum fuel utilization. Utilization of the useful 
heat in gas-fired heat generators, 2:30628 
BOILERS/HEAT RECOVERY 
Possibilities of optimum fuel utilization. Utilization of the useful 
heat in gas-fired heat generators, 2:30628 
BOILERS/NOISE 
Low-frequency oscillations on burner-boiler s 
emissions resulting, 2:29404 (CONF-750346-) 
BOILERS/WASTE HEAT 
Recovery of low grade heat, 2:30105 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION 
New treatment of the Vlasov equation with application to the 
electrical conductivity of a plasma having electron-ion collisions 
and Coulomb correlations, 2:31521 
BOND LENGTHS/MOLECULAR MODELS 
Theoretical observations on the structural 
cooperativity in hydrogen 2 
BONE CELLS/CELL PROLIFERA 
Bone regeneration after different 
irradiation (Rabbits), 2:31258 
BONE DISEASES 
See SKELETAL DISEASES 
BONE JOINTS/SCINTISCANNING 
Localization of '*"I antibody to human fibrinogen in rheumatoid 
arthritis, 2:31064 
BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Incorporation of exogenous DNA in tissue of irradiated animals 
(Gamma radiation), 2:31150 (ERDA-tr-222) 
BONE MARROW/BLOOD FLOW 
Radiopharmaceutical techniques for the study of bone and 
— blood flow (°*Fe, /sup 99m/Tc, 7*Na), 
1 
Change in marrow spleen CFU compartments i 
leukemia virus infection: comparison of Friend and Rausc 
virus (Mice), 2:31084 
/BONE MARROW/RADIATION DOSES 
—_ ovary, and breast doses delivered by CHR 
y procedures, 2:31130 (ANL-76-88(Pt.2)) 
BONE. MARROW/SCINTISCANNING 
111Jn-labeled radiopharmaceuticals and their clinical use, 2:31027 
ts for bone marrow imaging: an evaluation (/sup 99m/Tc, 
Fe, 5*Fe, ™*In tracer techniques), 2:31049 
BONE TISSUES/BIOLOGICAL REGENERATION 
Bone regeneration after different lengths of exposure to laser 
irradiation (Rabbits), 2:31258 
BONE TISSUES/BLOOD FLOW 
Radiopharmaceutical techniques for the ~_ of bone and 
blood flow (°*Fe, /sup 99m/Tc, *F, 7*Na), 
1 
BONE TISSUES/CHEMICAL ANALYSIS 
X-ray spectrometric determination of thorium in bone and other 
biological materials (7**Th), 2:30330 (ANL-76-88(Pt.2)) 


and the noise 


ences of 


diagnostic x- 


BRAIN/BIOCHEMICAL REACTION KINETICS 


BONE TISSUES/DEPOSITION 
Direct measurement of bone calcium release in man (“°Ca, **Ca), 
2:31001 (CONF-751027-) 
BONE TISSUES/INFORMATION SYSTEMS 
Eyer) of the CHR bone code system, 2:31739 (ANL-16- 


2)) 
BONE: TISSUES/ISODOSE CURVES 
Effects of tissue inhomogeneities on dose — in cylinders 
irradiated by negative-pion beams, 2:3101 
BONE TISSUES/METABOLISM 
Direct measurement of bone calcium release in man (*°Ca, *8Ca), 
2:31001 (CONF-751027-) 
BONE TISSUES/RADIATION MONITORING 
Computer storage of data obtained in the measurement of radium 
in vitro, 2:31738 (ANL-76-88(Pt.2)) 
Macrodistribution of ?*°Ra in the skeleton of a radium dial painter, 
2:31164 (ANL-76-88(Pt.2)) 
BONE TISSUES/RADIONUCLIDE KINETICS 
Experimental studies on the balance sheet and distribution of lead 
using radioactive lead ceped in guinea pigs (7"°Pb), 2:31180 . 
BONE TISSUES/SCINTISCANNING 
Evaluation of /sup 99m/Tc-labeled phosphate compounds as 
bone-imaging agents, 2:31047 
Radionuclide imaging: use in diagnosis of osteomyelitis in 
2:31075 


See SKELETON 


KKEEPING 
See ACCOUNTING 
BOP 
See BLOWOUT PREVENTERS 
BORANES/DEUTERATION 
Two-step synthesis of B2D¢ requiring no metal deuterides, 2:30393 
BORATES/CHEMICAL RADIATION EFFECTS 
Radiation damage technology of borate-silicate glass from the 
point of view of disposal of high-level radioactive waste, © 
2:29004 (TRITA-KKE-7601) 
BOREHOLES/CLEANING 
Well bore cleaning device (Patent), 2:28623 
BOREHOLES/NEUTRON LOGGING 
Analysis of efficiency of different neutron activation methods for 
determination of Al and Si content in rocks pierced with wells, 
2:28802 
BOREHOLES/PLUGGING 
Borehole sealing. Final report, March 1, 1973-October 31, 1973, 
2:29002 (ORNL/Sub/15966-73/1) 
Study of borehole plugging in bedded salt domes by earth auting 
technology, 2:29006 (Y/OWI/SUB-75/76230) 
BOREHOLES/TEMPERATURE MEASUREMENT 
Finite difference models for temperature transients in flowing 
boreholes, 2:29244 
BOREHOLES/WELL LOGGING 
Thermal conductivity measurement and prediction from 
geophysical well log parameters with borehole application, 
2:29295 
BORIC ACID/RECOVERY 
Recovery of boric acid from ion exchangers (Patent), 2:30364 
BORON/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 
750346-) 
BORON/REMOVAL 
Treatment of flue gases containing boron compounds (Patent), 
2:30803 
BORON 10/ISOTOPE SEPARATION 
Laser-induced photochemical enrichment of boron isotopes — 
(Patent), 2:29037 
BORON 11/ISOTOPE SEPARATION 
Laser-induced photochemical enrichment of boron isotopes 
(Patent), 2:29037 
BORON CARBIDES/CORROSION RESISTANCE 
Observations on the behavior and requirements for hard materials 
in liquefaction systems, 2:28298 (CONF-751194-) 
BORON COMPOUNDS/THERMODYNAMIC PROPERTIES 
A combined least sums and least squares approach to the 
evaluation of thermodynamic data networks. Interim report, 
2:30422 (PB-259 637) 
BORSSELE REACTOR/RADIOACTIVE EFFLUENTS 
Radioactivity measurements in the environment of two nuclear 
wer plants in the Netherlands, 2:29499 (CONF-750346-) 
BO ARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY-VALUE PROBLEMS/ALGORITHMS 
Operator splitting, method of characteristics and boundary value 
algorithms, 2:31449 (SAND-76-0436) 
BRAIN/BIOCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 


BRAIN/BIOMEDICAL RADIOGRAPHY 


uracil, thymine, nucleosides, morphine), 2:30947 (CONF- 
751027-) 


Some applications of multiple stable isotopic labels in the kinetic 
analysis of acetylcholine metabolism (Mice, brain, deuterium), 
2:30985 (CONF-751027-) 

BRAIN/BIOMEDICAL RADIOGRAPHY 

Radiopharmaceuticals for gamma cisternography (7"'In, 

131), 2:31054 
BRAIN/BLOOD VESSELS 

Application of longitudinal magnification effect to magnification 
stereoscopic angiography. A new method of cerebral 
angiography, 2:31131 (CONF-761 153-2) 

Application of longit magnification effect to magnification 
stereoscopic caanea hy. A new method of cerebral 
angiography, 2:31131 (CONF-761153-2) 

BRAIN/METABOLISM 

Some applications of multiple stable i 
analysis of acetylcholine metabolism 
2:30985 (CONF-751027-) 

BRAIN/NEOPLASMS 

Radiopharmaceuticals for tumor localization with special 

emphasis on brain tumors, 2:31060 
BRAIN/RADIONUCLIDE KINETICS 

Synthesis and distribution kinetics of }'C-chlorpromazine in 

animals (Mice, rabbits, monkeys), 2:31037 
BRAIN/SCINTISCANNING 
Synthesis and distribution kinetics of ''C-chlorpromazine in 
animals (Mice, rabbits, monkeys), 2:31037 
BRAKES/DESIGN 
New winder braking system with Rawdon Colliery NCB, 2:28424 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRASS-ALPHA/STRESS CORROSION 

Influence of loading mode on the stress corrosion susceptibility of 

various alloy/environment systems, 2:30280 
BRAYTON CYCLE/COST 

Nuclear fusion systems analysis research. FY 1975 annual report, 1 

July 1974-30 June 1975, 2: 31667 (COO-2779) 
BRAYTON CYCLE/PERFORMANCE TESTING 

Nuclear fusion systems analysis research. FY 1975 annual report, 1 

July 1974-30 June 1975, 2:31667 (COO-2779) 
BRAYTON CYCLE POWER SYSTEMS/DESI 

Preliminary design review: Brayton Isotope Power System, 
2:29046 (TID-27269) 

BRAZED JOINTS/PERFORMANCE 

Characterization of metallized alumina: structure (Glass 
theory of metallize adhesion), 2:30296 (SAND.16-0539). 

BRAZIL/ENERGY SOURCES 
Energy crisis and the choices for Brazil, 2:29991 
JREAKERS (CIRCUIT) 


See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 
BREASTS 

See MAMMARY GLANDS 
BREATH/BIOASSAY 

1SC trioctanoin: a sensitive, safe test for fat malabsorption (1*C), 
2:30997 (CONF-751027-) 

Animal model for the comparison of #*C-with 'C-breath test 
(Rats), 2:30996 (CONF-751027-) 

Breath analysis of **CO2 following N-demethylation of '*C- 
aminopyrine: a measure of liver microsomal function, 2: 
(CONF-751027-) 

Clinical '*COz breath tests: methodology and limitations, 2:30993 
(CONF-751027-) 

Predictive value of ‘*CO: breath tests for clinical use of *CO2 
breath tests, 2:30992 (CONF-751027-) 

BREATH/CHEMICAL ANALYSIS 

Animal model for the comparison of 1*C-with ™C-breath test 
(Rats), 2:30996 (CONF-751027-) 

— analysis of hepatic microsomal function in man (*C), 


labels in the kinetic 
brain, deuterium), 


2:30994 (CONF-751027-) 
Breath analysis of **CO2 following N-demethylation of '*C- 
aminopyrine: a measure of liver microsomal function, 2:30995 
(CONF-751027-) 


BREATH/RADIATION MONITORING 
Variability in the exhalation rate of radon (?7°Ra), 2:31165 (ANL- 
76-88(Pt.2)) 


BREEDING BLANKETS/DESIGN 
Conceptual design of the blanket and power conversion system for 
a mirror hybrid fusion-fission reactor. Addendum 1. Alternate 
concepts. 12-month progress report addendum, July 1, 1975- 
June 30, 1976, 2:31601 (GA-A-14021(Add.1)) 
Low activity blanket designs and heat transfer for experimental 
power reactors, 2:31641 (AED-Conf-75-309-073) 


ERA Vol. 2, No. 12 


Radial blanket design and development. Quarter! 474 
for period ending February 29, 1976 (LMFBR), 283 
(WARD-RB-3045-13) 

BREEDING BLANKETS/MULTIPLICATION FACTORS 

Neutron multiplication effect of CTR-blankets containing 
beryllium, 2:31597 (AED-Conf-76-309-074) 

BREEDING BLANKETS/PERFORMANCE TESTING 

Nuclear fusion s analysis research. FY 1975 annual report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779) 

Radial blanket design and development. Quarterly report 
for period ending February 29, 1976 (LMFBR). :29585 
(WARD-RB-3045-13) 

BREEDING BLANKETS/RADIATION HEATING 

Blanket technology poloidal distributions of radiation and 

14 MeV neutron flux at first wall, 2:31599 (AED Cont 76 


087) 
BREEDING BLANKETS/REPAIR 
New approach to the problem of blanket 6 orp in Tokamak 
fusion reactors, 2:31684 (AED-Conf-76-309-058) 
BREEDING BLANKETS/RESEARCH PROGRAMS 
MIT LMFBR blanket research project. Quarterly p ts report, 
July 1, 1976-September 30, 1976, 2:29552 (COO-2250-23 


Ocean waste dis (a biblio y with abstracts). Report for 
1964-Jun 1976, 2:2900 PNTESDPS 76 6/0558) 
BRINES/MOBILITY 
Investigation of salt transport in vertical boreholes and brine 
invasion into freshwater aquifiers. Progress report, July 1, 1975- 
June 30, 1976, 2:29008 (Y/OWI/SUB-4082/2) 
BRINES/WASTE DISPOSAL 
Research program FY 1975, 2:28506 (NP-21631) 
BRINES/WATER CHEMISTRY 
Hydrochemistry of the Lake Magadi basin, Kenya, 2:29293 
BRITISH COLUMBIA/GEOTHERMAL EXPLORATION 
Canada: early stages of geothermal investigation in British 


Columbia, 2:29282 
FIELD/ELECTRICAL 


BROADLANDS G 
SURVEYS 
Monitoring the panetesy of the Broadlands Geothermal Field, 
New Zealand, 2 
BROADLANDS GEOTHERMAL FIELD/GEOTHERMAL 
Observations of the effect of a three-year shutdown at Broadlands 
Geothermal Field, New Zealand, 2:29340 
BROADLANDS GEOTHERMAL FIELD/GROUND 
SUBSIDENCE 
eothermal fields, 2:29315 


Ground movement in New Zealand 
BROADLANDS GEOTHERMAL LD/WASTE 
PROCESSING 


Removal of silica and arsenic from geothermal discharge waters 
by precipitation of use calcium silicates, 2:29314 
BROMINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTION KINETICS 
Competitive radiotracer evaluation of relative rate constants at 
stratospheric temperatures for reactions of **Cl with CH, and 
C.He vs. CH2hCHBr (243° to 361°K), 2:30403 
BROMINE/ATOM-MOLECULE COLLISIONS 
Reactive scattering of halogen molecules (Angular and velocity 
distributions, stabilities 6.8 to 17.7 kcal/mole, FORTRAN), 
2:31319 (LBL-5746) 
BROMINE/CHEMICAL REACTION KINETICS 
Diffusion-limited solvated electron reactions in ethanol and water, 


2:30417 
BROMINE/IONIC CONDUCTIVITY 
a — solvated electron reactions in ethanol and water, 
:3041 
BROMINE 77/RADIOCHEMISTRY 
77Br: a new protein label, 2:30420 


BROMINE IODIDES 
See IODINE BROMIDES 
BRONCHI/NEOPLASMS 


Radioaerosol inhalation scintigraphy Go 113m/In, /sup 99m/ 
Tc, and '*Xe tracer techniques), 2:31046 
BRONCHI/SCINTISCANNIN' 
Radioaerosol inhalation scintigraphy (sup 113m/In, /sup 99m/ 
Tc, and '**Xe tracer techniques), 2:31046 
BUBBLE CHAMBERS/DATA PROCESSING 
Image processing in high energy physics, 2:30693 
BUFFERS/CHEMICAL PREPARATION 
Surfactant synthesis and the preparation of lage solutions for 
tertiary recovery of Pennsylvania crude oils, 2:28581 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/MATERIALS TESTING 
Structural materials for cryogenic applications, 2:30321 
BUILDINGS 
See also APARTMENT BUILDINGS 
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COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/COOLING LOAD 
Radiation cooling of structures with infrared transparent wind 
screens, 2:29187 (SAN/1122-76/2) 
BUILDINGS/ENERGY CONSERVATION 
Consumer Products and Technlolgy Branch program plan, 


2:29983 (ERDA-77-22) 
— energy utilization for buildings and their equipment. 
solution and results, 2: 1 
What is energy conservation, 2: 30076 oe 
BUILDINGS GY CONSUMPTIO 
Guide to reducing...energy use budget aie, 2:29984 (FEA/E-76/ 


451) 
BUILDINGS/FOUNDATIONS 
Applicability of elasticity theory in structural soil mechanics, 
2:30457 (UCRL-Trans-11170) 
BUILDINGS/HEAT DISTRIBUTION SYSTEMS 
Combination furnace: heat pump unit (Patent), 2:30083 
BUILDINGS/RADIATIVE LING 
Radiation cooling of structures with infrared transparent wind 
screens, 2:29187 (SAN/1122-76/2) 
BUILDINGS/SOLAR AIR CONDITIONING 
henomena as applied to solar cooling, 2:29182 (SAN/ 
Assessment of solar cooling, 2:29160 (SAN/1 hey wtp 
Collector and storage considerations for solar driven cooling 
systems, 2:29162 (SAN/1122-76/2) 
Energy roof (Patent), 2:29196 
Solar air conditioning using absorbents, 2:29188 (SAN/1122-76/2) 
Solar energy oe and collecting arrangement and 
method (Patent), 2:2919 
Solar energy concentrating and collecting arrangement with sun- 
follower and solar energy sensing power control and method 
(Patent), 2:29201 
Solar heated and cooled modular bui (Patent), 2:29199 
Use of solar energy for the cooling of buildings. Final report. 
Proceedings of the second MEET held at Los les, 
California, August 4-6, 1975, 2:2915 a 1122-76/2) 
BUILDINGS/SOLAR SPACE HEA 
Collector and storage considerations a: solar driven cooling 
systems, 2:29162 1122-76/2) 


Method of solar heating so as to reduce oil and gas consumption 


odie and collecting and 
arrangement 
method Patent), 2 2:2919 
Solar energy concentrating and collecting arrangement with sun- 
follower and solar energy sensing power control and method 
(Patent), 2:29201 
Solar heated and cooled modular building (Patent), 2:29199 
BUILDINGS/SPACE HEATING 
Heat recuperator structure (Patent), 2:30108 
CONTROL 
poy control system (Patent), 2:30084 
BUILDING S/THERMAL INSULATION 
Thermal insulation using plastic foam (v: i 
karbamidskumplast), 2:30077 (AD-A-027408) 
RESEARCH 


CTOR IRT-1000 
See IRT-SOFIA REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
BURNABLE POISONS/PERFORMANCE TESTING 
Burnable poisons in the light water reactor design, microburnup 
experiments and calculations. Part of a coordinated programme 
on burnup calculations and experiments for thermal reactors. 
Final report for the period 1 August 1974 - 31 July 1975, 
2:29481 (IAEA-R-1519-F) 
BURNERS/CORROSION 
Effect of organic sulphur contained in natural gas on different 
metals and alloys in gas appliances, 2:28788 


BURNERS/DESIGN 
Burner design criteria for control of pollutant emissions from 
natural gas 2:28785 (CONF-7509167-1) 


Desi; g furnaces for low NO/sub x/ emissions, 2:28786 
B RS/RETRO OFITTING 
Low- and intermediate-Btu gas 


6 refs; 2 228319 (NP-21655) 
BURNUP/MATHEMA 


Fuel rod com etna ‘The COMETHE code in its CEA version 
(BWR;PWR;VO2;PuOz), 2:29475 (CEA-CONF-3466) 
BURNUP/ONE-DIMENSIONAL CALCULATIONS 


BWR TYPE REACTORS/FUEL-COOLANT 


BUSES/DESIGN 
Busing with UTDC, 2:30153 
BUTAD IROGENATION 
of olefins catalysts, 2:28663 
Catalyst foulin ing in ~ dehydrogenation of n-butane over chromia- 
alumina catalysts, 2:28658 
BUTANOLS/METABOLISM 
Determination of ethambutol in plasma and urine by GC-CI-MS 
ae: a deuterated internal standard ('*C, 2,2’ ylene-d,- 
diimino)-di-l-butanol), 30991 (CONF-75 1027 -) 
BUTANOLS/QUANTITATIVE CHEMICAL 
Determination of ethambutol in plasma and rope 4 — 
using a deuterated internal standard (*4C, 2, (eth 
diimino)-di-l-butanol), 2:30991 (CONF-751027- 
BUTYL ALCOHOLS 
See BUTANOLS 


CTORS 
See also DODEWAARD REACTOR 
GE STANDARD REACTOR 
JPDR REACTOR 
UAD CITIES-1 REACTOR 
BWR TYPE CTORS/ATWS 
Investigations of operational incidents without reactor scram 
(ATWS) and other selected safety devices, 2:29817 (IRS-W-22) 
BWR TYPE REACTORS/BLOWDOWN 
BWR core coolin; : 64-rod bundle 
blowdown heat transfer test plan, 2:29805 (GEAP-21333) 
BWR blowdown/emer; pe core cooling. Second quarterly 
progress —. April 1-June 30, 1976, 2:29804 (G PAP-21304-2) 
fe) drop across area changes 
lowdown. rly pro report, April 1 une 30, 
1976, 2:29823 (NUREG-0047-5 
BWR TYPE REACTORS/BURNABLE POISONS 
Burnable poisons in the light water reactor design, microburnup 
experiments and calculations. Part of a coordinated programme 
on burnup calculations and experiments for thermal reactors. 
Final report for the period 1 August 1974 - 31 July 1975, 
2:29481 (IAEA-R-1519-F) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Numerical simulation of hydrodynamic of Mark I 
suppression report (VENT 3 code; SURGE 
code), 2:29798 (EPRI-NP-345) 
BWR TYPE REACTORS/ECCS 
rt, April 1-June 30, 1976, 2:29804 (G AP-21304-2) 
nitetn of WASH 1400 relative to the energy balances in the 
German core melting pro; . Research pro of reactor 
safety: Promotion Plan RS 72 c, 2:29858 (NP-tr-1958) 
Modeling of quench front progression and heat transfer by 
radiation during reflooding of a tubular test section, 2:29802 
(FRRSR-18) 
Studies associated with the LWR LOCA-ECC thermal shock, 
2:29781 (CONF-760954-4) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings, 2:29822 (NEDO-21175) 
BWR TYPE REACTORS/FUEL CANS 
Effect of oxidation and crud deposits on the emissivity of 
Zircaloy-2 cladding, 2:29482 (INIS-mf-3224) 
ZORO 1: a finite difference computer model for Zircaloy-4 
oxidation in steam, 2:29799 (EPRI-NP-347) 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Blowdown heat transfer conditions in a BWR fuel bundle, 2:29813 
(INIS-mf-3224) 
tion of mass flow rate and quality distributions between 
the subchannels of a heated bundle, 2:29480 (FRRSR-17) 
BWR TYPE REACTORS/FUEL ELEMENTS 
Development and experimental verification of SST-GRASS: a 
steady-state and transient fuel response and fission-product 
code, 2:29478 (CONF-760997-2) 
MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE- -1005) 


document for the EPRI it Water Reactor 
Fuel ormance program, 2:29479 (EPR 


-NP-370-SR) 
BWR TYPE REACTORS/FUEL RODS 
Coefficient of heat transfer from fuel to cladding in the presence 
of water vapour, 2:29483 (INIS-mf-3224) 
Fuel rod com utations. 


tal results of contact between molten UO, and H2O: 
statement of thermal interaction models, 2: 
program sponsored by the NRC Division of Reactor 


95S 
BUTYRIC ALCOHOLS 
See BUTANOLS 

International significance of the solar heating installation at Petit 

Badon, France, 2:29195 


BWR TYPE REACTORS/LOSS OF COOLANT 


Safety Research for July-September 1976, 2:29828 (ORNL/ 
NUREG/TM-62) 
BWR TYPE REACTORS/LOSS OF COOLANT 

Application of two-phase flow modeling. Final report, 2:29800 
(EPRI-NP-349) 

Blowdown heat transfer conditions in a BWR fuel bundle, 2:29813 
(INIS-mf-3224) 

BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
loadings, 2:29822 (NEDO-21175) 

Coefficient of heat transfer from fuel to cladding in the presence 
of water vapour, 2:29483 (INIS-mf-3224) 

Evaluation of WASH 1400 relative to the energy balances in the 
German core melting program. Research program of reactor 
safety: Promotion Plan RS 72 c, 2:29858 (NP-tr-1958) 

Light-water-reactor safety research program. Quarterly progress 
report, April-June 1976, 2:29769 (ANL-76-87) 

Modelling of quench front progression, and heat transfer by 
ame) during the reflooding phase of a LWR, 2:29811  aNIS- 
mf-3224 

Numerical simulation of hydrodynamic response of Mark I 
suppression Is. Key phase report (VENT 3 code; SURGE 
code), 2:29798 (EPRI- NP-345) 

Thermohydraulic behavior in a primary cooling system during a 
‘loss-of-coolant accident of a light-water reactor. Results of the 
mock-up test with ROSA-I, 2:29818 (JAERI-M-6318) 

ZORO 1: a finite difference computer model for Zircaloy-4 
oxidation in steam, 2:29799 (EPRI-NP-347) 

BWR TYPE REACTORS/MELTDOWN 

Experiments on the determination of fission and activation 

product release during core meltdown, 2:29814 (INIS-mf-3224) 
BWR TYPE REACTORS/POWER DISTRIBUTION 

Burnup analysis of the power reactor. I. Evaluation of - three- 
dimensional power distribution calculation methods an 
development of the code FLORA, 2:29485 GABRIM6232) 

BWR TYPE REACTORS/PRESSURE VESSELS 

Structural integrity of water reactor pressure boundary 
components. Progress report for period ending 29 Feb 1976, 
2:29474 (AD-A-030114) 

‘Studies associated with the LWR LOCA-ECC thermal shock, 
2:29781 (CONF-760954-4) 
BWR TYPE REACTORS/PRIMARY COGLANT CIRCUITS 

Critical two-phase flow, 2:29777 (CEA-CONF-3554) 

TRAWA, a transient analysis code for water reactions, 2:29666 
(VTT-YDI-24) 

BWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Plant engineering experience in waste-water treatment plants in 

nuclear power stations with pressurised and boiling water 
reactors. New developments in these fields, 2:29491 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Static seals = their application in water-cooled nuclear reactor 

systems, 2:29490 
BWR TYPE REACTORS/REACTOR KINETICS 

Diagnostic analyses of a nuclear power plant using multivariate 

autoregressive processes, 2:29492 
BWR TYPE REACTORS/REACTOR MATERIALS 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 29 February 1976 (ASTM- 
A533-B; ASTM-A508), 2:29489 (NRL-Report-8006) 

BWR TYPE REACTORS/REACTOR SAFETY 

Critical two-phase flow, 2:29777 (CEA-CONF-3554) 

Evaluation of WASH 1400 relative to the energy balances in the 
German core melting program. Research program of reactor 
safety: Promotion Plan RS 72 c, 2:29858 (NP- tr-1958) 

Experiments on the determination of fission and activation 
product release during core meltdown, 2:29814 (INIS-mf-3224) 

Probabilistic risk assessment of main steam line break outside the 
containment vessel in a BWR, 2:29839 (SRD-R-41) 

BWR TYPE REACTORS/SCRAM 

Dynamic analysis of BWR scram reactivity characteristics, 
2:29776 (BNL-NUREG-50584) 

BWR TYPE REACTORS/STEAM LINES 

Probabilistic risk assessment of main steam line break outside the 
containment vessel in a BWR, 2:29839 (SRD-R-41) 

BWR-6 TYPE REACTORS 
See GE STANDARD REACTOR 
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CABLES/STRESS ANALYSIS 

a tanker mooring measurements in the North Sea, 
CADMIUM 

Trace metals in oysters from Knysna estuary, 2:31239 
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CADMIUM/BIOLOGICAL ACCUMULATION 
— > ra around outfall pipes in Santa Monica Bay, 
CADMIUM/ECOLOGICAL CONCENTRATION 
Progress report and proposal for renewal of loan of a 90° vending 
magnet for use in the study of trace elements in the environment 
disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
on sediment, biota, and particulates), 2:30769 
CADMIUM/ENVIRONMENTAL TRANSPORT 
—— report and proposal for renewal of loan of a 90° bending 
et for use in the study of trace elements in the environment 
on disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
on sediment, biota, and particulates), 2:30769 
CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 


750346-) 
CADMIUM/SORPTIVE PROPERTIES 
Hydrogen concentrations in the interface region of cadmium- 
lated steel, 2:30250 
CADMIUM/UPTAKE 
Interrelationships between plant cadmium and uptake of some 
ee from culture solutions by oats and lettuce, 
CADMIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 
A combined least sums and least squares approach to the 
evaluation of thermodynamic data networks. Interim report, 
2:30422 (PB-259 637) 
CADMIUM IODIDES/ELECTRICAL PROPERTIES 
Basic research on ceramic materials for energy storage and 
conversion systems. Progress report, December 1, 1975- 
November 30, 1976, 2:30070 (COO-2564-2) 
CADMIUM NITRATES/CHEMICAL REACTION KINETICS 
ee solvated electron reactions in ethanol and water, 
CADMIUM NITRATES/IONIC CONDUCTIVITY 
ee solvated electron reactions in ethanol and water, 
CADMIUM SULFIDE SOLAR CELLS/ANNEALIN' 
Annealing solar cells of InP/CdS (Patent), 2:29126 
CADMIUM SULFIDE SOLAR CELLS/BIBLIOGRAPHIES 
Cadmium sulfide solar cells (citations from the NTIS data base). 
TONS) 1964-Sep 1976 (222 abstracts), 2:29113 (NTIS/PS- 
/092 
Cadmium sulfide solar cells (citations from the ~— Index 
data base). Report for 1970-Sep 1976 (97 abstracts), 2:29114 
(NTIS/PS-76/0930) 
CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Annealing solar cells of InP/CdS (Patent), 2:29126 
CAFFEINE/BIOLOGICAL EFFECTS 


Isolation of uv-sensitive clones from mouse cell lines by Lederberg 


style ¥ - 114 
boli hi th 
etabolic switching ways as a 
substitution (Caffeine, antipyrine (ox (CONF- 
CALCITONIN/BIOLOGICAL EFFECTS 
Lack of effect of calcitonin on the regulation of vitamin D 
metabolism in the rat, 2:30977 
CALCITONIN/METABOLISM 
Lack of effect of calcitonin on the regulation of vitamin D 
metabolism in the rat, 2:30977 
RECIPITATION 
Water — a (Patent), 2:30363 
CALCIUM 40/D) ITION 
Direct measurement of bone calcium release in man (*°Ca, **Ca), 
2:31001 (CONF-751027-) 
CALCIUM 40/METABOLISM 
Direct measurement of bone calcium release in man (*°Ca, **Ca), 
2:31001 (CONF-751027-) 
CALCIUM 40 TARGET/ALPHA REACTIONS 
tical model representation of coupled channel effects, 2:31436 
(ORO-5128-7) 
CALCIUM 40 TARGET/NEUTRON REACTIONS 
Asymmetry of *Ca(n,yX) reaction at 8 to 12 MeV, 2:31382 
(ORO-3624-17) 
UM 48/DEPOSITION 
Direct measurement of bone calcium release in man (“°Ca, **Ca), 
2:31001 (CONF-751027-) 
CALCIUM 48/METABOLISM 
Direct measurement of bone calcium release in man (*°Ca, **Ca), 
2:31001 (CONF-751027-) 
CHLORIDES/PHYSICAL PROPERTIES 
of the osmotic coefficients of aqueous 
solutions at 25°C, 2:30384 
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CALCIUM COMPOUNDS/PHASE DIAGRAMS 
Phase diagram for the binary system KoCrO,4-CaCrO,, 2:30298 
CALCIUM COMPOUNDS/UPTAKE 
Energy-dependent Mn* and Ca* uptake by the embryonic chick 
chorioallantoic membrane, 2:31086 
CALCIUM SILICATES/PRODUCTION 
Removal of silica and arsenic from geothermal discharge waters 
by ce. of use calcium silicates, 2:29314 


See also LONG VALLEY 
vironmen' socio-economic impacts 0} of secondary 
(pp 259904 energy to California utilities. Final report, 2:30019 
2 
CALIFORNIA/ENERGY POLICY 
California's energy future, 2:29953 (AD-A-032221) 
CALIFORN RGY SOURCES 
California's energy future, 2:29953 (AD-A-032221) 
CALIFORNIA/GEOLOGIC FAULTS 
Tectonic transpression and basement-controlled deformation in 
San Andreas fault zone, Salton trough, California, 2:29251 
CALIFORNIA/MICROEARTHQU 
Microearthquake studies at the Coso geothermal area, China Lake, 
California, 2:29249 
CALIFORNIA/PUBLIC UTILITIES 
Assessment of the potential for full coordination of the California 
electric utilities, 2:30018 (LBL-5941) 
CALIFORNIA/SEISMIC SURVEYS 
Microearthquake studies at the Coso geothermal area, China Lake, 
California, 2:29249 
CALIFORNIA/SEISMOLOGY 
Earthquake prediction studies in Southern California. Research in 
1976, 2:31268 (NP-21302) 
CALTFORNI 252/NEUTRON SOURCES 
Califorium-232 programs administered by new ERDA Division, 
2:290 
CALIFORNIUM OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 


troscopy, review), 2:30285 (CONF-760956-4) 
CALORI 


RIM 
rization calorimeter for assay of radioisotopic 


Design of a v: 
23 '03 (SAND-76-0635) 


BRITISH COLUMBIA 
ONTARIO 
QUEBEC 
CANADA/AGRICULTURE 
Biomass energy in the Canadian agricultural economy, 2:30035 
CANADA/CHEMICAL INDUSTRY 
Application of nuclear energy to the Canadian chemical process 
industry, 2:29532 (AECL-5232) 
CANADA/ENERGY POLICY 
Energy: Canada, 2:29995 
CANADA/INSOLATION 
Biomass production and environmental impact, 2:29132 
CANADA/NUCLEAR ENERG 
Institute of Nuclear Engineering: report 1974-1976 (Canada), 
2:29445 (IGN-177) 
CANADA/NUCLEAR INDUSTRY 
Canada’s nuclear beginnings in the war years laid the groundwork 
for today’s success, 2:29468 


Canada’s nuclear program and manufacturing, 2:29461 


CANADA/NUCLEAR PO 
Canadian nuclear power pro 2:29639 
CANADA/RADIOACTIVE WASTE MANAGEMENT 
Ontario hydro waste storage concepts and facilities, 2:28991 
(CONF-761020-) 
CANADA/SYNTHETIC PETROLEUM 
ae new energy sources: the Syncrude case (Booklet), 


CANADA/URANIUM DEPOSITS 
Surficial origin of North American pitchblende and related 
uranium deposits, 2:28868 
CANADA/URANIUM RESERVES 
Uranium exploration; who will pay to find uranium, 2:28850 
CANCER 


See NEOPLASMS 
CANDU TYPE REACTORS/ECONOMICS 
Peak power and heavy water production from electrol 
O using CANDU reactors, 2:29533 (AECL-5512) 
CANDU TYPE REACTORS/ENERGY STORAGE 
Peak power and heavy water production from electrolytic He 
O using CANDU reactors, 2:29533 (AECL-5512) 


CARBON 12/ISOTOPE SEPARATION 


CANDU TYPE REACTORS/POWER SUPPLIES 
wer system for -type nuclear power station, 
UU TYPE REACTORS/PROCESS HEAT 
Application of nuclear energy to the Canadian chemical 
industry, 2:29532 (AECL.3232) 
CANDU TYPE REACTORS/REACTOR LATTICE 
PARAMETERS 


Lattice measurements with 37-element Bruce reactor fuel in heavy 
water moderator: detailed lattice cell parameters, 2:29707 


process 


EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/DIELECTRIC MATERIALS 
Appraisal of tests and standards for the evaluation of electrical 
HLLARY FLO 2:29431 (PB.2531 10) 


i lS for uniformly wetted porous 
media, 
CAPRIC ACID 
See DECANOIC ACID 
CAPSICUM/PRODUCTIVITY 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on ni fertilizer use and water 
uality, 2:31099 (CONF-751027-) 
/VENTS 


Fabrication of noble metal alloy filter vents for ew i 
thermal (For helium release), 2:29044 (LA-6618-MS) 
CARBAMID) 
See UREA 
VAPOR DEPOSITION 


—_s d ition. Vol. II. 1975-May 1976 (a 
Niblicg ith abstracts). Reprt for 1975-May 1976, 2:30294 
(NTI 7PS-76/0522) 
CARBOHYDRATES 
See also SACCHARIDES 
Some experimental observations on ydrogen-bond lengths 
in carbohydrate crystal structures (Methyl pyranosides), 2:30404 
CARBOHYDRATES/METABOLISM 
13C/"C natural abundance ratios as an indicator of changes in 
respiratory pathways, 2:30999 (CONF-751027-) 


See also ACTIVATED CARBON 
GRAPHITE 
CARBON/CHEMICAL REACTION KINETICS 
Estimation of rate constants as a function of temperature for the 
reactions X + YZ in equilibrium XY + Z where X, Y, and Z 
are atoms of the elements carbon, hydrogen, nitrogen, oxygen, 
and sulfur, 2:30431 (EPA-600/2-76-152a) 
CARBON/CHEMICAL REACTION YIELD 
Carbon formation in methanators. Final report. Series No. I: E-8, 
2:28280 (FE-2240-10) 
IN/CHEMICAL VAPOR DEPOSITION 
Chemical me —- Vol. II. 1975-May 1976 (a 
biblio abstracts). Reprt for 1975-May 1976, 2:30294 
(NTI YPS-16/0522) 
IN/FORMATION HEAT 
Estimation of rate constants as a function of temperature for the 
reactions X + YZ in equilibrium XY + Z where X, Y, and Z 
are atoms of the elements carbon, hydrogen, nitrogen, oxygen, 
and sulfur, 2:30431 (EPA-600/2-76-152a) 
CARBON/METALLURGICAL EFFECTS 
— on void formation in neutron-irradiated nickel, 
2: 
CARBON, 


Ceramic and leading edges for high 
nose cap ing edges for 
s s. Interim technical report 15 Jun 1970-15 Dec 1971 


a VIII (56% ZrBe, 14% SiC, 30%C)), 2:30299 (AD- 
CARBON 11/LABELLING 
Carrier-free ‘C-labeled catecholamines, 2:31038 
CARBON 11/SCINTISCANNING 
Carrier-free ''C-labeled 2:31038 
Synthesis and distribution kinetics of ''C-c 
animals (Mice, rabbits, monkeys), 2:31037 
CARBON 11/TISSUE DISTRIBUTION 
Synthesis and distribution kinetics of ''C-c 
animals (Mice, rabbits, monkeys), 2:31037 
CARBON 12/ISOTOPE RATIO 
13C/12C natural abundance ratios as an indicator of changes in 
plant respiratory pathways, 2:30999 (CONF-751027-) 
Carbon isotope discrimination by photosynthesis: implications for 
the bio- and geosciences, 2: 30970 (CONF-751027-) 
Glucose-l-'*C as a tracer for the measurement of systemic glucose 
CARBON 12/ISOTOPE SEPARATION 
Chemical vapor deposition and isotope separation, 2:28887 
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CAMP 
See AMP 
CANADA 
and 
and 


CARBON 12/METABOLISM 


CARBON 12/METABOLISM 

Heavy water effects on the *C/!*C ratio of exhaled COz in rats 
(70), 2:30980 (CONF-751027-) 

CARBON 12 REACTIONS/PICKUP REACTIONS ‘ 

Quadrupole transfer strength for deformed rare-earth nuclei as 
studied with heavy-ion induced two-nucleon transfer reactions, 
2:31420 

CARBON 12 TARGET/HEAVY ION REACTIONS 

Production of !!C by the interaction of 375 MeV/amu Ne?™ ions 

with carbon, 2:31389 
CARBON 12 TARGET/NITROGEN 15 REACTIONS 

High spin states in ?*Mg and **Na populated by heavy ion 

reactions, 2:31394 
CARBON 12 TARGET/OXYGEN 18 REACTIONS _ 

High spin states in ?*>Mg and **Na populated by heavy ion 

reactions, 2:31394 
CARBON 12 TARGET/PROTON REACTIONS 

(p,2p) ——_ at the University of Maryland cyclotron, 

2:31383 (ORO-5128-6) 
CARBON 13/BIOASSAY 

Carbon isotope composition of biochemical fractions isolated from 
a plant acid metabolism (CAM): methodology 
(Bryophyllum), 2:30971 (CONF-751027-) 

CARBON 13/BIOLOGICAL EFFECTS 

High-level '*C-enrichment of random and synchronous 

lon of Chlamydomonas reinhardii, 2:30965 (CONF- 
51027- 

Search for biological effects of '*C-enrichment in nn 
mammalian systems (Limb bud development in mouse embryo), 
2:30981 (CONF-751027-) 

CARBON 13/CHEMICAL ANALYSIS 

New method for the determination of *N and *°C for excretion 
balance studies of foreign compounds ('*C, pyridazine), 2:30957 
(CONF-751027-) 

CARBON 13/EXCRETION 

Animal model for the comparison of '*C-with '*C-breath test 

(Rats), 2:30996 (CONF-751027-) 
CARBON 13/ISOTOPE EFFECTS 

Biosynthetic and biophysical information from '*C-'°C multiplets 
by '°C nuclear magnetic resonance, 2:30955 (CONF-751027-) 

Carbon-13 NMR study of [Phe*,Tyr®] angiotension-II, 2:30921 
(CONF-751027-) 

Correlation of the vapor pressure isotope effect with molecular 
force fields in the liquid state, 2:30406 (COO-3127-15) 

CARBON 13/ISOTOPE RATIO 

13C/"C natural abundance ratios as an indicator of changes in 
plant respiratory pathways, 2:30999 (CONF-751027-) 

Carbon isotope discrimination by photosynthesis: implications for 
the bio- and geosciences, 2:30970 (CONF-751027-) 

Glucose-I-'*C as a tracer for the measurement of systemic glucose 
production, 2:31002 (CONF-751027-) 

CARBON 13/ISOTOPE SEPARATION 
Chemical vapor deposition and isotope separation, 2:28887 
CARBON 13/METABOLISM 

Analysis of uniformity of '*C incorporation in compounds of 
biological interest (Photosynthesis), 2:31013 (CONF-751027-) 

Heavy water effects on the °C/!*C ratio of exhaled COz in rats 
(70), 2:30980 (CONF-751027-) 

CARBON 14/ENVIRONMENTAL TRANSPORT 

Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A progress report to the 
physical and technological programs, Division of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 (UCRL-52123) 

CARBON 14/EXCRETION 

Animal model for the comparison of '*C-with '*C-breath test 

(Rats), 2:30996 (CONF-751027-) 
CARBON 14/ISOTOPE EFFECTS 

Correlation of the vapor pressure isotope effect with molecular 

force fields in the liquid state, 2:30406 (COO-3127-15) 
CARBON 14/ISOTOPE RATIO 

Carbon isotope discrimination by photosynthesis: implications for 

the bio- and geosciences, 2:30970 (CONF-751027-) 
CARBON 14/METABOLISM 

Effects of entrainment through Oconee Nuclear Station on 

carbon-14 assimilation rates of phytoplankton, 2:31193 (CONF- 


7504254 
CARBON 14 TARGET/LITHIUM 6 REACTIONS 
Reaction '*C(®Li,*He)?*N and the distribution of Gamow-Teller 
strength, 2:31390 
CARBON DIOXIDE 
Model of stand photosynthesis for the wet meadow tundra at 
Barrow, Al 2:30834 
CARBON DIOXIDE/ATOM-MOLECULE COLLISIONS 
Crossed-molecular beam apparatus time-of-flight computer 
interface (Angular and energy distributions), 2:31317 (IS-4033) 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Reactivity of oil shale carbonaceous residue with oxygen and 
carbon dioxide, 2:28835 
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CARBON DIOXIDE/CORROSIVE EFFECTS 
Corrosion behavior of ceramics, 2:30305 (CONF-751194-) 
Hydrogen-induced slow crack apa of a plain carbon pipeline 
steel under conditions of cyclic loading, 2:29063 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 
Review of different attempts of tracing back the increasin 
rs iad CO; level to pre-industrial times, 2:30731 (CONF- 
751027- 
CARBON DIOXIDE/EXCRETION 
13C trioctanoin: a sensitive, safe test for fat malabsorption (**C), 
2:30997 (CONF-751027-) 
Animal model for the of °C-with C-breath test 
(Rats), 2:30996 (CONF-751027-) 
CARBON DIOXIDE/EXHALATION 
Predictive value of '*COz breath tests for clinical use of **CO2 
breath tests, 2:30992 (CONF-751027-) 
Study of diabetes using naturally enriched *C-glucose, 2:30998 
(CONF-751027-) 
CARBON DIOXIDE/HEAT TRANSFER 
Heat transfer rate in nucleate boiling of cryogenic fluids and 
carbon dioxide, 2:30610 
CARBON DIOXIDE/HYDRATION 
Mechanism of carbonic anhydrase studies by '*O and 'C labeling 
of carbon dioxide, 2:30982 (CONF-751027-) 
CARBON DIOXIDE/INFRARED SPECTRA 
Analysis of cigarette smoke by Fourier transform infrared 
spectrometry, 2:30356 
CARBON DIOXIDE/LABELLING 
Mechanism of carbonic anhydrase studies by '*O and ‘°C labeling 
of carbon dioxide, 2:30982 (CONF-751027-) 
CARBON DIOXIDE/METABOLISM 
Heavy water effects on the *C/'*C ratio of exhaled CO: in rats 
(70), 2:30980 (CONF-751027-) 
Predictive value of '*CO2 breath tests for clinical use of *CO2 
breath tests, 2:30992 (CONF-751027-) 
CARBON DIOXIDE/NUCLEATE BOILING 
Heat transfer rate in nucleate boiling of cryogenic fluids and 
carbon dioxide, 2:30610 
CARBON DIOXIDE LASERS 
Solution looking for a problem (Possible applications), 2:30413 
CARBON DIOXIDE LASERS/INSTABILITY 
Investigation of the stability of ionized molecular gas flows. Final 
report 15 Mar 1972-30 Sep 1976, 2:30544 (AD-A-030281) 
CARBON DIOXIDE LASERS/LASER MATERIALS 
Measurements and analysis of carbon dioxide boron nitride 
channel laser. Final technical report, 2:30550 (AD-A-030927) 
CARBON DIOXIDE LASERS/OPTIMIZATION 
A 15 kilowatt cw CO? coaxial electric discharge laser. Final 
report, 2:30546 (AD-A-030724) 
CARBON DIOXIDE LASERS/PERFORMANCE 
Electron-beam controlled gas lasers. Final report 1 Apr 1974-31 
Mar 1976, 2:30561 (PB-256 695) 
Experimental evaluation of short pulse repetitively Q-switched 
laser oscillator final report, 2:30564 (UCRL-13691) 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
Quarterly optics research Report for 1 Jan- 
31 Mar 1976, 2:30536 (AD-A-027356) 
Study of molecular lasers. Annual report 1 Oct 1974-30 Sep 1975, 
2:30530 (AD-A-026227) 
CARBON IONS/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1976-February 28, 1977 (Summaries of research 
activities at Harvard College Observatory), 2:31310 (COO-2887- 


1) 
CARBON ISOTOPES/AVAILABILITY 
Availability of the enriched stable iso’ carbon, nitrogen, 


of 
oxygen. and 2:31083 (CONF-751027-) 
hers f carbon fatty acids 
tramolecular distribution o: isotopes in i 
2:30925 (CONF-751027-) 
CARBON ISOTOPES/METABOLISM 
Carbon isotope composition of biochemical fractions isolated from 
a plant with crassulacean acid metabolism (CAM): methodology 
(Bryophyllum), 2:30971 (CONF-751027-) 
IN MONOXIDE/AIR POLLUTION MONITORS 
Method for 2:30797 
CARBON MONOXI ‘CHEMICAL REACTIONS 
— treatment of coal (Patent; 7 claims; 300-500°C), 


CARBON MONOXIDE/CHEMISORPTION 
The use of x-ray photoelectron spectroscopy (ESCA) for studying 
molecules. Final report, 2:30245 (PB-255191) 
CARBON MONOXIDE/CORROSIVE EFFECTS 
Corrosion behavior of ceramics, 2:30305 (CONF-751194-) 
Hydrogen-induced slow crack growth of a plain carbon pipeline 
steel under conditions of cyclic loading, 2:29063 
CARBON MONOXIDE/INFRARED SPECTRA 
Analysis of cigarette smoke by Fourier transform infrared 
spectrometry, 2:30356 
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ind ~ underground 
mn monoxide index monitoring system in an 
coal mine (12 refs.), 2:28433 
CARBON MONOXIDE/OXIDATION 
Method of optimum burning of carbon monoxide in a converter 
(Patent), 2:30630 
CARBON MONOXIDE/PHOTOCHEMISTRY 
Smog chamber studies on photochemical aerosol-precursor 
sa Final Siaptet, Jun 1974-Aug 1975, 2:30758 (PB- 
CARBON MONOXIDE/PRODUCTION 
Production of water ay (Patent; 18 a. 2:28296 
CARBON MONOXIDE/QUANTITATIVE CHEMI 
ANALYSIS 
Method for i liutants, 2:30797 
CARBON MONOXIDE LASERS/BIBLIOGRAPHIES 
Carbon monoxide lasers (citations from the NTIS Data 
Report for 1964-Sep 1976 (164 citations), 2:30558 (NTIS/PS-76/ 


haves Ce Engineering Index 
“43 for 1970-Sep 1976 (159 citations), 2:30559 


CARBON MONOXIDE LASERS/RESEARCH PROGRAMS 
Study of molecular lasers. Annual report 1 Oct 1974-30 Sep 1975, 
2:30530 (AD-A-026227) 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/CORROSIVE 


CARBON OXIDES/METHANATION 
Method of py ney rich in methane (Patent), 2:29079 
CARBON STEELS/ ILITY 


MPATIB 
Hydrogen-induced slow crack Sete of a os carbon pipeline 


steel under conditions of cycli i loading 2.29063 
CARBON STEELS/CORROSION RESISTANCE 
of en in d as wells, 2:28784 


and pr a high carbon steel 
(E52100 + (1 and 2 wt percent = SD), 2:30227 (LBL-5448) 
CARBON STEELS/STRESS CO OSION 
Refinery materials problems cous by hydrogen and industry 
2:28664 
TETRACHLORIDE/ATOM-MOLECULE 
COLLISIONS 


See also BITUMINOUS MATERIALS 
CARBONACEOUS MATERIALS/IN-SITU RETORTING 
Process for effecting even retort working fluid flow throughout an 
in situ retort containing carbonaceous its (Patent), 2:28817 
CARBONIC ANHYD 
Mechanism of carbonic anhydrase studies by '*O and ‘°C labeling 
of carbon dioxide, 2: 30983 (CONF-75102 -) 
CARBONYLS/BOND LENGTHS 
Structure of trans-W(CO),(CNCsHi:)(CS) and a correlation of 
v(CS) frequencies with C-S bond distances in metal 
thiocarbonyl complexes, 2:30395 
CARBOXYLASE/BI CAL REACTION KINETICS 
Novel enzymic machinery for the metabolism of oxalacetate, 
phosphoenolpyruvate, and pyruvate in pseudomonas 
citronellolis, 2:30943 
CARBOXYLIC ACID ESTERS 
See also ACRYLIC ACID ESTERS 
CARBOXYLIC ACID ESTERS/HYDROLYSIS 
Theoretical calculation of steric effects in ester hydrolysis, 2:30400 
CARBOXYLIC ACID SALTS 
See also ACETATES 
FORMATES 
CARBOXYLIC ACID SALTS/ELECTRONEGATIVITY 
Relative 


CARBOXYLIC ACIDS 
See also AMINO ACIDS 
BILE ACIDS 
MONOCARBOXYLIC ACIDS 
CARBOXYLIC ACIDS/BIOCHEMISTRY 
Intramolecular distribution of carbon isotopes in fatty acids ("*C), 
2:30925 (CONF-751027-) 
CARBOXYLIC ACIDS/LABELLING 
Use of compounds labeled an 
deuterium, tritium, '*C), 2:30946 (CONF-751027-) 
CARBOXYLIC ACIDS/METABOLISM 
Use of deuterated and in the stud 
aromatic acid metabolism, 2:31007 


CATALYTIC CONVERTERS/DESIGN 


be, —— of polycyclic hydrocarbons in animals and 
Cell survival following alpha particle irradiation: critical sites 
implications for carcinogenesis, 2:31106 (ANL16-88(P 2) 
Value of of measurements of CAL EFFECTS 
ue of measurements of DNA repair levels in predicting 
tential of chemicals (uv and x radiation), 2:31110 
ife history plutonium ioxide in tye to 
carcinoma ( -5896(Rev. 
CARDIOVASCULAR D 
See also AR TERIOSCLEROSIS 
MYOCARDIAL INFARCTION 
THROMBOSIS 
CARDIOVASCULAR DISEASES/DIAGNOSTIC 
TECHNIQUES 


Diagnosis of eee thrombus by /sup 99m/Tc-MAA 
scintiscanning, 2 
CARIBOU 


See DEER 


IN METHOD 
See DISCRETE ORDINATE METHOD 
CASKS/DESIGN 
Method for storage of solid waste (Patent), 2:29016 
repr or caging (SARP 
car safety analysis or 
2:30500 1)) 
All SA-2 7 with additional requirements), 
loy steel castings (A -21 ts) 
2:29623 (RDT- M-4-4T(R (Rev.)(4-76)) 
Carbon steel castings (ASME SA-216 with additional 
requirements), 2:29624 )(4-76)) 
CATALYSTS/CHEMICAL PREPARATIO) 
Hydrocarbonaceous black oil conversion ins (Patent), 2:28672 
Transition metal- —_— catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, A 
1976-October 31, 1976 (Ce4Na; CeK; interaction of N: or KCI 
with hite), 2:28281 (FE-2467-1) 
CATAL S/DEACTIVATION 
Chemical studies on SYNTHOIL process. Fifth quarterly report, 
September 1-December 1, 1976 “oe deactivation; mineral 
matter effects; preheater studies; 14 ; Co-Mo), 2:28308 
(SAND-77-0101) 
CATALYSTS/POISONING 
Carbon formation in methanators. Final report. Series No. I: E-8, 
2:28280 (FE-2240-10) 
2:28662 
CATALYSTS/REGENERATION 
Zinc : a coal liquefaction process (39 refs.), 2:28301 (FE- 
174 
CATALYSTS/RESEARCH PROGRAMS 
Catalyst development for coal liquefaction. Interim report, July- 
September 1976, 2:28305 (FE-2335-4) 
Novel —y A sources based on utilization of catalysts in atomic 
energy. Progress report, June 1, 1975-May 15, 1976, 2:30371 
(COO-3029-15) 
conversion process 
itions (Patent), 2:28667 
CATALY iC CONVERTERS 
Catalytic converter warming up system (Patent), 2:30178 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for the conversion of higher hydrocarbons and method of 
a fuel 2:30197 
‘or treating exhaust gas from internal combustion engine 
CaP 2:30193 


Catalytic process (Patent), 2:30188 
Detoxification of automotive exhaust gases with multifunctional 
catalysts, 2:30184 
Iridium-nickel exhaust gas conversion catalyst and process 
(Patent), 2:30186 
Method of removal of nitrogen oxides (Patent), 2:30190 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 2:30192 
CATALYTIC CONVERTERS/DESIGN 
Apparatus for elimination of nitrogen oxides from combustion 
waste gases (Patent), 2:30191 
Catalyst device to purify the exhaust gases from internal 
in particular diesel engines, to be used in 
spaces, 2:30166 


Syston for catalytic reduction of NO/sub x/ emanating from an 
internal combustion engine (Patent), 2:30185 


99S 
a for ceramics in coal gasification processes, 2:28270 
(CONF-751194-) 
| 
interface Ca and energy distributions), 2:31317 (IS-4033) 
CARBONACEOUS MATERIALS 
Exhaust manifold assembly with catalytic converter (Patent), 
2:30170 
Radial flow converter thermal 


CATALYTIC CONVERTERS/MAINTENANCE 


CATALYTIC CONVERTERS/MAINTENANCE 
Internal combustion exhaust catalytic reactor monitoring system 
(Patent), 2:30179 
CATALYTIC CONVERTERS/TEMPERATURE CONTROL 
Method and apparatus for maintaining the operating temperature 
in ott device for reducing engine exhaust pollutants (Patent), 
2:30174 
CATALYTIC CRACKING/CONTROL SYSTEMS 
Controls and regulators for Aaa recovery systems in catalytic 
cracking processes, 2:286 
CATALYT CRACKING/ENERGY CONSERVATION 
Controls and regulators for energy recovery systems in catalytic 
cracking processes, 2:28650 
CATECHOLAMINES/EXCRETION 
Use of deuterated tyrosine and phenylalanine in the study of 
and aromatic acid metabolism, 2:31007 (CONF- 
CATECHOLAMINES/LABELLING 
Carrier-free '1C-labeled catecholamines, 2:31038 
CATECHOLAMINES/METABOLISM 
Use of deuterated tyrosine and phenylalanine in the study of 
ca and aromatic acid metabolism, 2:31007 {CONF- 
1027- 
CATECHOLAMINES/SYNTHESIS 
Carrier-free ‘C-labeled catecholamines, 2:31038 


See also BOREHOLES 
CAVITIES/CONSTRUCTION 
Economical aspects of the construction and operation of caverns 
(Leaching of rock salt), 2:30636 
CAVITIES/MATHEMATICAL MODELS 
Some thermodynamic procedures of the gas storage in salt 
cavities. 2, 2:30635 


(Commissariat a I' Energie Atomique.) 
CEA/MANAGEMENT 
How one organisation runs the whole nuclear industry, 2:29470 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Carbon-13 NMR studies of membranes enriched with carbon-13, 
2:30956 (CONF-751027-) 
CELL MEMBRANES/NUCLEAR MAGNETIC RESONANCE 
Carbon-13 NMR studies of membranes enriched with carbon-13, 
2:30956 (CONF-751027-) 
ANIMAL 


¢ ) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
(PLANT) 


See PLANT CELLS 
CELLULOSE/BIODEGRADATION 
Single-celi protein production from waste cellulose, 2:30116 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Conversion of cellulosic materials to sugar (Patent), 2:29134 
CELLULOSE/HYDROLYSIS 
Effect of B-glucosidase on the enzymatic hydrolysis of cellulose 
Cat theobromae, Trichoderma viride), 2:30744 
CELLULOSE/METABOLISM 
Carbon — composition of biochemical fractions isolated from 
a plant with crassulacean acid metabolism (CAM): methodology 
(Bryophyllum), 2:30971 (CONF-751027-) 
CELLULOSE/SORPTIVE PROPERTIES 
Cpe ¥ Hg** ions from effluent stream by cellulose derivatives, 
/ MECHANICAL PROPERTIES 
Problem of interaction between casing pipes and cement stone in 
cols outside the pipes, 2:28510 
ell cementing met using cementing composition havi 
flow properties (Patent), 2: 58632 ons 
Cementing of geothermal wells. Progress report No. 2, July- 
September 1976, 2:29323 (BNL-50578) 
CENTRAL RECEIVERS/DESIGN 


a sub th/ bench model cavity receiver steam generator, 
CENTRAL RECEIVERS/FABRICATION 
ge th/ bench model cavity receiver steam generator, 
CENTRAL RECEIVERS/HEAT TRANSFER 
— for calculating heat flux from mirror fields of tower-type 
One MW plants, 2:29144 
a th/ bench model cavity receiver steam generator, 


materials and components test program. Final report, 
2:29209 (PB-253480) 
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CENTRAL RECEIVERS/RADIANT FLUX DENSITY 
Four different views of the heliostat flux density integral, 2:29142 
CENTRAL RECEIVERS/TEST FA 
Solar materials and components test program. Final report, 
2:29209 (PB-253480) 
CS/CHEMICAL VAPOR DEPOSITIO) 
Chemical vapor b- ition. Vol. II. 1975-May 1976 (a 
PS abstracts). Reprt for 1975-May 1976, 2:30294 
= home Vol. I. 1964-1974 (a bibliograph 
vapor deposition. Vo! 4(a 
abstracts). Report for 1664-1974, 2:30293 
CERAMICS/CORROSION 
ROpONF TSI for ceramics in coal gasification processes, 2:28270 
'ONF-751194-) 
CERAMICS/CORROSION RESISTANCE 
Ceramics in coal conversion, 2:28269 (CONF-751194-) 
Role of ceramics in energy systems ERDA/NSF workshop: 
ceramics for energy am, 2:28267 (CONF-751194-) 
CERAMIC. CS/ELECTRICAL ERTIES 
Role of ceramics in SERDA/NS F workshop: 
ceramics for applications, 2:28267 (CONF-751194-) 
CERAMICS/FAIL 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
CERAMICS/MATERIALS TESTING 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
MICS/MECHANICAL PROPERTIES 
Recent developments in high performance ceramics, 2:30300 
CERAMICS/USES 
Recent developments in oh y performance ceramics, 2:30300 
CERIUM 144/INHALATI 
Assessment of a cerium acdc inhalation case, 
2:31171 (BNWL-SA-5659) 
CERIUM 144/REMOVAL 
Chemical treatment of low-level radioactive liquid waste. I (Using 
coagulants and montmorillonite), 2:28985 
CERIUM OXIDES/ELECTRIC CONDU: 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
CERIUM OXIDES/THERMAL DIFFUSIVITY 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
CERIUM OXIDES/THERMAL EXPANSION 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON/BEAM SEPARATORS 
Experience with two large-scale He II-cryostats for a 
superconducting rf particle separator working in closed cycle 
with a 300 W refrigerator, 2:30671 
CERRO PRIETO GEOTHERMAL FIELD/ELECTRICAL 
SURVEYS 
Geoelectric study of the Cerro Prieto geothermal area, Baja 
California, Mexico, 2:29268 
CERRO PRIETO GEOTHERMAL FIELD/GASEOUS WASTES 
Cerro Prieto lectric project: pollution and basic 
protection, 2:29311 
CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 


WELLS 
Drawdown test results differentiate between crack flow and 
porous bed permeability, 2:29344 
Present methods of opening and s' in wells at Cerro Prieto 
Geothermal Field, Baja exico, 2:29338 
Repair and control of geothermal wells at Cerro 
California, Mexico, 2:29326 
CERRO PRIETO GEOTHERMAL FIELD/LIQUID WASTES 
Cerro Prieto geothermoelectric project: pollution and basic 
protection, 2:29311 
CERRO PRIETO GEOTHERMAL FIELD/POLLUTION 
Cerro Prieto geothermoelectric project: pollution and basic 
2:29311 


Radioactive wastes, 2:29015 
CESIUM/DIFFUSION 

Diffusion of cesium 
CESIUM/PRECIPITATI 

Recovery of cesium and \palladi 


graphite, 2:30315 
ium from nuclear reactor fuel 


OCESSING 
Solidification of cesium and strontium with zeolites, 2:28982 
CESIUM/THERMODYNAMIC PROPERTIES 


Coal technology program. Progress report, October 1976, 2:28249 
(ORNL/TM 5717) 
CESIUM 129/SCINTISCANNING 
of myocardial imaging (**K, **Rb), 


100S 
CAVITIES 


JUNE 30,1977 
of tumors with '°Cs (®’Ga, and 
b tracer techniques), 2: es) 231 1061 
CESIUM 129/TISSUE UTION 
of pulmonary tumors with '°Cs (®7Ga, '*'Cs, **K, and 
b 2:31061 
LEVEL TRANSITIONS 
“Tae precision measurements of the 0-0 transition in a '**Cs 
cell, 2:30582 
134/RADIONUCLIDE KINETICS 
Transport model for long term radionuclide release into a stream 
ecosystem, 2:30885 
CESIUM 137/LEACHING 
Fixation of radioactive wastes in cement, 2:28984 (KFK-tr-490) 
CESIUM 137/RADIOMETRIC ANALYSIS 
Field sampling unit that uses an +° resin to concentrate 
radioactive ions in river water, 2:30344 
CESIUM 137/REMOVAL 
Chemical treatment of low-level radioactive liquid waste. I (Using 


COMPOUNDS/CRYSTAL STRUCTURE 


IODIDES/ELECTRICAL 
Basic aaa on ceramic materials for energy storage and 
conversion systems. ee a December 1, 1975- 
November 30, 1976, 2:30070 ( 2564-2) 


ENIDES 
See also SULFIDES 
STRUCTURE 
rt, May 1, 1976-April 30, 1977 (Univ. of Virginia), 


105-56) 
D PROCESS 


CHARGE DISTRIBUTION/THREE-DIMENSIONAL 
CALCULATIONS 
Remarks on the numerical solution of eee equation for 
isolated charge distributions, 2:3173 
CHARS/CHEMICAL REACTION KINETICS 
Reactivity of oil shale carbonaceous residue with oxygen and 
carbon dioxide, 2:28835 
CHARS/FRACTIONATION 
Gasification of ash containing 
claims), 2:28293 
CHARS/PRODUCTION 
Apparatus for the low temperature carbonization of fine-grain 
fuels (Patent; 9 claims), 2:28250 
CAL DOSEMETERS/P 


ERFORMANCE 
Chemical dosimetry of high-energy particles, 2:30683 (UCRL- 


carbonaceous solids (Patent; 3 


(Palaemonidae, Cambaridae) 
iver Plant, South Carolina, 2:30897 (SREL-7) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPO 
Numerical modeling of subsurface radioactive solute transport 
Engineering 


from eae ponds at the Idaho National 
Laboratory, 2:30884 (IDO-22057) 


Pulsed dispersion of trace chemical concentrations in a saturated 
sorbing porous medium, 2:30838 
Some aspects of investigation of environment 


with radionuclides and heavy 
Poland), 2:30814 (ORNL -tr-4219) 
CHEMICAL EFFLUENTS/GENETIC EFFECTS 
~~ ‘en pollutants on man, now and in the future, 
231 
CHEMICAL EFFLUENTS/HEALTH HAZARDS 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL -tr-4219) 
CHEMICAL 


Coal technol 
technology 


programs in 


LOSIONS/CO) 


B 
CHEMICAL EXPLOSIVES/CONTAINMENT 
of resultant associated with HE containment, 
2:30719 (SAND-74-0128) 
CHEMICAL EXPLOSIVES/FABRICATION 


Safe explosives for char; 2:30726 (UCID- Lida | 
CHEMICAL EXPLOSIVES/P IRMANCE 


High-explosive tests, 2:30714 (LA-6677-MS 
i i approximation to the cylinder test, 2:30712 (LA- 


6608) 
CHEMICAL EXPLOSIVES 


/ THERMAL CONDUCTIVITY 
Thermal conductivity of RDX, 2:30716 SMP-76-50(Rev.1)) 
CHEMICAL FEEDSTOCKS 


Conversion of hydrocarbon oil to a synthetic natural gas (Patent), 
2:29078 


CHLORELLA/PHOTOSYNTHESIS 


CHEMICAL INDUSTRY/ENERGY CONSERVATION 
tent), 
CHEMICAL INDUSTRY/PROCESS HEAT REACTORS 
Application of nuclear energy to the Canadian chemical process 
industry, 2:29532 (AECL-5232) 
CHEMICAL INDUSTRY/REGENERATION 
Method for Seen of energy from a high-pressured liquid 
101 
CAL LASERS/BIBLIOGRAPHIES 
Gas dynamic lasers (a bibliography with abstracts). Report for 
1964-Jun 1976, 2:30556 (NTIS/PS-76/0620) 
CHEMICAL LASERS/CHEMICAL REACTION KINETICS 
Kinetics of advanced gasd ic lasers. Addendum to final report 
1 Jul-31 Oct 1975, 2: 305 2 (AD-A-026296) 
CHEMICAL LASERS/FEASIBILITY STUDIES 
Advanced laser concepts. Final report, 2:30552 (AD-A-031010) 
Hydrogen fluoride laser technolo ogy. study (ccn). Technical report 
9 Nov-9 Mar 1972, 2:30528 (AD-904938) 
CHEMICAL LASERS/FUELS 
Solid grain fuels containing po arc, difluoride for 
chemical lasers (Patent), 2: 
CHEMICAL LASERS/INFRARED SPECTRA 
DF and HF laser spectra in the infrared, 2:30571 
CHEMICAL LASERS/PERFORMANCE 
Comparative performance of chemical lasers with axisymmetric 
se nozzles. Interim report, 2:30551 (AD-A- 
CHEMICAL LASERS/RESEARCH PROGRAMS 
DARPA-NRL laser program: semiannual omen a report to 
Defense yw cmd Research Projects Agency - 1 July 1975 to 
was 1975. Memorandum report, 2: (AD-A- 
Hydrogen fluoride laser technology study. Technical report 22 
Mar-22 Oct 1971, 2:30527 (AD-52308 
Study of molecular lasers. Annual report 1 Oct 1974-30 Sep 1975, 
2:30530 (AD-A-026227) 
CAL REACTIONS 
See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/ELECTROMAGNETIC FIELDS 
Intensification of chemical engineering processes in petroleum 
refining and petrochemistry by the action of e 
fields, 2:28652 
CHEMICAL REACTORS/THERMAL INSULATION 
Rete uirements for ceramics in coal gasification processes, 2:28270 
ONF-751194-) 
CHEMICAL VAPOR DEPOSITION/BIBLIOGRAPHIES 
Chemical = rd ition. Vol. II. 1975-May 1976 (a 
biblio; y with abstracts). Reprt for 1975-May 1976, 2:30294 
(NTI 7PS-16/0522) 
Chemical vapor deposition. Vol. I. 1964-1974 (a oadees OTIS’ with 
abstracts). Report for 1664-1974 (195 abstracts), 2 


See also BIOCHEMISTRY 
NUCLEAR CHEMISTRY 
PHOTOCHEMISTRY 
PHYSICAL CHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY 

CHEMISTRY/RESEARCH PROGRAMS 
AERE Harwell Applied Chemistry Division unclassified progress 
report and bibliography for the period Ist April 1975 to 31st 

March 1976, 2:30329 (AERE-PR/ACD-14) 

Materials and Molecular Research Division annual report 1975 
(Summaries of research activities at Lawrence Berkele cy 
Laboratory, University of California), 2:30205 (LBL-4550) 

CHERENKOV COUNTERS/PHOTOMULTIPLIERS 

Seocbemente characteristics of the 49B type photomultipliers, 
2:30685 (ERDA-tr-36/1-6) 

Tests of 5-inch Venetian-blind-type photomultiplier tubes, 2:30687 


icals: 2:31055 


High-level '*C-enrichment of random and synchronous 
ulations of Chlamydomonas reinhardii, 2:30965 (CONF- 
51027-) 
CHLAMYDOMONAS/MORPHOLOGICAL CHANGES 
High-level '*C-enrichment of random and synchronous 
an of Chlamydomonas reinhardii, 2: 7"7:30965 (CONF- 
CHLORELLA/METABOLISM 
Fractionation of sulfur isotopes by algae (**S, chlorella), 2:30974 
(CONF-751027-) 
CHLORELLA/PHOTOSYNTHESIS 
Picosecond exciton annihilation in photosynthetic systems, 2:31091 


| 
2:30223 
CHAR OIL 
See COED PROCESS 
Trans-11187) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS ‘ 
SAND-74-0218) 
CHEMICAL EXPLOSIVES 
See also PETN (LA-6441-MS) 
CHEST/SCINTISCANNING 
Tumor-seeking | 
CHLAMYDOMONAS/ISOTOPE 


CHLORELLA/PRODUCTION 


CHLORELLA/PRODUCTION 
Production and use of methane from animal wastes in Taiwan 
(Chlorella production for supplementary animal feed), 2:29087 
RIDES/REMOVAL 


Scrubbing of chlorides in carry-over water from geothermal well 
separators, 2:29332 
CHLORINATION/BIOLOGICAL EFFECTS 
Impact of chlorination processes on marine ecosystems, 2:30872 
PA-600/3-76-079) 
CHLORINATION/ENVIRONMENTAL EFFECTS 
Impact of chlorination processes on marine ecosystems, 2:30872 
PA-600/3-76-079) 
CHLORINE/ACTIVATION ANALYSIS 
Total body sodium and chlorine in normal adults a determined by 
activation analysis (Males and 2:30332 (BNI. 


21646) 
CHLORINE/ATOM-MOLECULE COLLISIONS 

Crossed-molecular beam apparatus time-of-flight computer 
interface (Angular and energy distributions), 2:31317 (IS-4033) 

Reactive scattering of halogen molecules (Angular and velocity 
distributions, stabilities 6.8 to 17.7 FORTRAN), 
2:31319 (LBL-5746) 

CHLORINE/BIOLOGICAL EFFECTS 

Combined toxicity effects of chlorine, sg oes and tem 
on marine plankton. Progress r September 16, 1975- 
September 30, 1976, 2: 30895 (Cc 35309) 

Some effects of temperature, chlorine, and copper on the survival 
and growth of the coon stripe shrimp (Pandalus danae), 2:31200 
(CONF-750425-) 

CHLORINE/CHEMICAL REACTION KINETICS 

Competitive radiotracer evaluation of relative rate constants at 
stratospheric temperatures for reactions of **C] with CH, and 
C2He vs. CH2hCHBr (243° to 361°K), 2:30403 

CHLORINE 38/CHEMICAL REACTION KINETICS 

Competitive radiotracer evaluation of relative rate constants at 
stratospheric temperatures for reactions of **C] with CH, and 
C2He vs. CH2hCHBr, 2:30403 

CHLORINE 38/HOT ATOM CHEMISTRY 

Competitive radiotracer evaluation of relative rate constants at 
stratospheric temperatures for reactions of **Cl with CH, and 
vs. CH2aACHBr, 2:30403 

CHLORINE IODIDES 
See IODINE CHLORIDES 
CHLOROPHYLL/ABSORPTION SPECTRA 

Analysis of the visible absorption spectrum of chlorophyll a 

monomer, dimer, and oligomers in solution, 2:30354 
CHLOROPHYLL/BIOSYNTHES 

Vibrational spectra of cholorophylls a and b labeled with *Mg 

and !5N, 2:30922 — 
CHLOROPHYLL/DIMERS 

Covalently linked chlorophyll a dimer: a biomimetic model of 

special pair chlorophyll, 2:30936 
CHLOROPHYLL/FLUORESCENCE 
Intensity dependence of the fluorescence lifetime of in vivo 
chlorophyll excited by a picosecond light pulse (Chlorella 
pyrenoidosa), 2:30933 
CHLOROPHYLL/PHOTOSYNTHESIS 
Path of electrons in photosynthesis, 2:31094 
citon annihilation in the two photosystems in chloroplasts at 
100°K, 2:30940 
CHLOROPLASTS/PHOTOCHEMISTRY 
citon annihilation in the two photosystems in chloroplasts at 
100°K, 2:30940 . 
CHLORPROMAZINE/BIOSYNTHESIS 

Synthesis and distribution kinetics of ''C-chlorpromazine in 

animals (Mice, rabbits, monkeys), 2:31037 
CHLORPROMAZINE/TISSUE DISTRIBUTION 

Synthesis and distribution kinetics of !'C-chlorpromazine in 

animals (Mice, rabbits, monkeys), — 31037 
CHOLECALCIFEROL/BIOCHEMICAL REACTION KINETICS 
— of 1,25-dihydroxyvitamin Ds (Rats, chickens), 


CHOLECALCIFEROL/CHEMICAL ANALYSIS 
Mass-fragmentographic determination of 25-hydroxy-vitamin Ds 
labeled internal standard, 2:30951 (CONF- 
CHOLECALCIFEROL/SYNTHESIS 
Mass-fragmentographic determination of 25-hydroxy-vitamin Ds 
= — labeled internal standard, 2:30951 (CONF- 
CHOLESTEROL/BIOCHEMICAL REACTION KINETICS 
Role of apolipoprotein A-I in the structure of human serum high 
density lipoproteins: reconstitution studies, 2:30941 
CHOLESTEROL/LABELLING 
Use of compounds labeled with stable isotopes for studies on rate- 
limiting step in microsomal hydroxylations (Rats, liver, 
deuterium, tritium, '*C), 2:30946 (CONF-751027-) 
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CHOLINE/BIOSYNTHESIS 
Use of ethanols labeled with stable iso in metabolic 
vivo (Deuterium, rats), 2:30983 ( 
CHOLINE/LABELLING 
Some applications of multiple stable isotopic labels in the kinetic 
analysis of acetylcholine metabolism (Mice, brain, deuterium), 
2:30985 (CONF-751027-) 
CHOLINE/METABOLISM 
Use of ethanols labeled with stable isotopes in metabolic studies in 
vivo (Deuterium, 1°C, rats), 2:30983 
CHROMATES/CORROSIVE EFFECTS 
Influence of loading mode on the stress corrosion susceptibility of 
various alloy/environment systems, 2:30280 
CHROMATES/PHASE DIAGRAMS 
Phase dia; for the binary system K2CrO4-CaCrOxg, 2:30298 
CHROMATIN/DNA 
DNA a component of the nonhistone chromatin 
proteins, 2: 
CHROMATIN/ELECTRON MICROSCOPY 
v-bodies in mitotic chromatin, 2:30964 
CHROMATIN/MOLECULAR STRUCTURE 
v-bodies in mitotic chromatin, 2:30964 
CHROMATOGRAPHY 
See also GAS CHROMATOGRAPHY 
RADIOCHROMATOGRAPHY 
CHROMATOGRAPHY/ERRORS 
Epoxidation of unsaturated fatty esters in argentation 
chromatography, 2:30931 
CHROMATOGRAPHY/QUALITY CONTROL 
Gel chromatography column scanning: a method for identification 
re — control of /sup 99m/Tc radiopharmaceuticals, 
CHROMIUM/BIOLOGICAL ACCUMULATION 
ee around outfall pipes in Santa Monica Bay, 
CHROMIUM/BIOLOGICAL EFFECTS 
Chromium effects on coastal organisms (Neanthes 
tata; Citharichthys stigmaeus), 2:31241 
CHROMIUM/CORROSION PROTECTION 
Physics of corrosion, 2:30259 
CHROMIUM/CORROSION RESISTANCE 
Physics of corrosion, 2:30259 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Progress report and proposal for renewal of loan of a 90° bending 
— for use in the study of trace elements in the environment 
disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
2736 sediment, biota, and particulates), 2:30769 
CHROMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 


studies in 


750346- 
CHROMIUM/TOXICITY 
Chromium effects on coastal organisms (Neanthes 
arenaceodentata; Citharichthys stigmaeus), 2:31241 
CHROMIUM/YIELD STRENGTH 
Effect of hydrogen and temperature on the strength and modulus 
of beta phase Ti alloys, 2:30276 
CHROM. OUNG MODULUS 
Effect of hydrogen and tem on the strength and modulus 


of beta phase Ti alloys, 2:30276 
CHRO) ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
ASTROLOY 
CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
HASTELLOY X 
INCONEL ALLOYS 
STAINLESS STEELS 


STELLITE 

CHROMIUM ALLOYS/DIFFUSION 

es sectioning of diffusion specimens (Fe-17 Cr-12 Ni), 
CHROMIUM ALLOYS/ELECTRIC CONDUCTIVITY 

Search for low temperature standard resistance alloys, 2:30247 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 

Effects of internal and external hydrogen on mechanical 

properties of beta III titanium alloy sheet, 2:30236 

CHROMIUM CARBIDES/CORROSION RESISTANCE 

ss on the behavior and Apa for hard materials 


uefaction systems, 2:28298 194-) 
CHRO’ COMPOUNDS/CHEMICAL REACTIONS 
organochromium cations with iodine 
CHROMIUM IONS/EMISSION 


SPECTRA 
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CHROMIUM IONS/OSCILLATOR STRENGTHS 
CHROMIUM ISOTOPES/DEUTERON REACTIONS 
Accurate Q-value measurements and masses in the iron region 
((d,p) vs (n, 2:31401 
CHROMIUM I ES/MASS 
Accurate Q-value measurements and masses in the iron region 
con vs (n,y) 2:31401 
OPES/NEUTRON REACTIONS 
aa Q-value measurements and masses in the iron region 
vs (n,y) reactions), 2:31401 
OMIUM OXIDES/CATALYTIC EFFECTS 
Cataiyst foulin, ~ in the dehydrogenation of n-butane over chromia- 
alumina cai 2:28658 
CHROMIUM 
(Steels containing oa chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
See also STAINLESS STEEL-446 
CHROMIUM STEELS/CREEP 
= fracture of a laves phase strengthened ferritic alloy, 
CHROMIUM STEELS/FRACTURE PROPERTIES 
— ame fracture of a laves phase strengthened ferritic alloy, 
CHROMIUM STEELS/REACTOR MATERIALS 
Alternate structural materials for liquid metal fast breeder 
reactors, 2:30214 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Examination of four-sodium-water reaction target tubes, 2:29560 
(LMEC-Memo-70-5) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Effect of a liquid sodium environm ~ upon fati growth 


in a pressure vessel | he 30: 
High-temperature pipin, ign technology. Quarterly technical 
July- 1976 (LMFBR), 2:29540 (AI- 
CHROMIUM- MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
— of a liquid sodium environment upon fatigue-crack growth 
ressure vessel steel, 2:30302 
CHRON TUM-MOLYBDENUM STEELS/MATERIALS 


iG 
Review of 2'/,Cr-1Mo steel for LMFBR steam generator 
applications, 2:30213 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 


reactor base-techno 
anuary 1, 1974-June 30, 1975, 259423 {ORNL- 


a of inelastic behavior. Final report, 2:31443 
ORNL/SUB-3863-2) 
CHROMIUM-MOLYBDENUM STEELS/RESEARCH 
PROGRAMS 
Sodium friction, wear, and self-welding 
rogress report for the period ending April 30, 1976 
2:29584 (WARD-NA-3045-36) 
CHROMIUM-MOLYBDENUM STEELS/STRESS CORROSION 
Refinery materials problems caused by hydrogen and industry 
remedy, 2:28664 
CHROMIUM-MOLYBDENUM STEELS/WELDING 
= butt welding of dispersion-hardened ferritic steels, 
:3021 
CHROMIUM-NICKEL STEEI S 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/REACTOR MATERIALS 
Alternate structural materials for liquid metal fast breeder 
reactors, 2:30214 
CHROMOSOMAL ABERRATIONS 
See also CHROMOSOME BREAKAGE 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 


thorium), 2:31162 2)) 
CHROMOSOME BREAKAGE/RADIOINDUCTION 
aberrations in the peripheral lym; 
thorium workers with low body burdens of **Bi 
thorium), 2:31162 (ANL-76-88(Pt.2)) 
OTRYPSIN/ENZYME INHIBITO) 


Soybean trypsin inhibitor. Crystallization and x-ray 
crystallographic study, 2:30920 


CLOSED-CYCLE MHD GENERATORS/COST BENEFIT 


D.C. breakin terrupters, 2:31637 (AED- 
current br ig test on vacuum in 
Conf-76-309-104) 
CIRCUIT BREAKERS/DESIGN 
Circuit breaker-fuse system for the Wendelstein WVIIa ohmic 
heating circuit, 2:31634 (AED-Conf-76-309-097) 
Synchronous transmission circuit breaker pant Final 
ext, 2: 29428 (CONS/2155-1) 
CIRC BREAKERS/PERFO 


IRRMANCE 

Fast ci So) - breaker for 105 A current, 2:31633 (AED-Conf-76- 
CIRCUIT BREAKERS/PERFORMANCE TESTING 

Ohmic heating DC circuit breakers with liquid-metal plasma 

ynchronous transmission circuit er development. 

rt, 2:29428 (CONS/2155-1) 

CIRCUIT BREAKERS/RESEARCH PROGRAMS 

Synchronous transmission circuit breaker development. Final 
"report 2: 29428 (CONS/2155-1) 


See GENES 


See MOLLUSCS 
Operator 5 Li value 
tor splitting, me of c’ teristics 
2:31449 (SAND-76-0436) 
CLAUS PROCESS 
Process for H2S removal employi regenerable 
es adsorbent ion 6 claims; Claus process), 
CLAYS/THERMODYNAMIC PROPERTIES 
wo of clays and shales, 2:29011 (Y/OWI/SUB- 
CLINCH RIVER BREEDER REACTOR/FINANCING 
Modifications in the proposed arrangements for the Clinch River 
Breeder Reactor Demonstration Project. a before the 
Joint Committee on Atomic Energy, aoe the United 
States, Ninety-Fourth Congress, Secead April 14 and 
29, 1976, 2:29595 
CLINCH RIVER BREEDER REACTOR/HEARINGS 
Review of the Liquid Metal Fast Breeder Reactor Program. 
Volume I. Hearings before the Ad Hoc Subcommittee to review 
the Liquid Metal Fast Breeder Reactor Pro of the Joint 
Committee on Atomic Energy, Congress of the United States, 
Ninety-Fourth Congress, First Session, 2:29596 
CLINCH RIVER BREEDER REACTOR/LOSS OF COOLANT 
Interim report on containment design basis accidents: pipe rupture 
events in PHTS cells, 2:29774 (BNL-NUREG-22244) 
a RIVER BREEDER REACTOR/PRIMARY COOLANT 


CUITS 
— program for shutdown heat removal. Fifth quarterly 
rt, March-May 1976, 2:29803 (GEAP-14045-5) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
High-?“°Pu sector experiments in ZPPR assembly 4, 2:29610 
ANL-76-112) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
PROTECTION SYSTEMS 
Assessment of Clinch River Breeder Reactor Plant 
Program and Safety Systems, 2:29825 (NUS-2001) 
CLINCH RIVER BREEDER REACTOR/RHR SYSTEMS 
Reliability program for shutdown heat removal. Fifth quarterly 
rt, March. h-May 1976, 2:29803 (GEAP-14045-5) 
CLIN Hk RIVER BREEDER REACTOR/STEAM 
GENERATORS 


the Clinch River Breeder Reactor Plant, 2:29593 
Effect of system variables on departure from nucleate boiling in 
— River Breeder Reactor Plant steam generators, 
32 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLONE CELLS 
See also HELA CELLS 
CLONE CELLS/RADIOSENSITIVITY 
Isolation of uv-sensitive clones from mouse cell lines by Lederberg 


le replica plating, 2:31114 
CLOSED PLASMA DEVICES 
See also TOKAMAK DEVICES 
PLASMA DEVICES/HIGH-FREQUENCY HEATING 
tion of the microwave power in a toroidal plasma, 2:31465 


) 
CLOSED-CYCLE MHD GENERATORS/COST BENEFIT 
ANALYSIS 
Closed cycle MHD in the USSR, 2:30040 (TH-72-E-29) 


103S 
CIRCUIT BREAKERS 
CLAMS 
PROPERTIES 
High-temperature 
Progress report, J 
5 
Chromosome aberrations in the peripheral | hoc’ of 
rotrast, 
(IPPCZ-206) 
of CLOSED-CYCLE MHD GENERATORS 
rotrast, Swedish contribution to the closed cycle MHD specialist meeting, 


CLOSED-CYCLE MHD GENERATORS/ELECTRIC 


CLOSED-CYCLE MHD GENERATORS/ELECTRIC 
POTENTIAL 


Influence of electrothermal instabilities on the current voltage 
characteristic, 2:30053 (TH-72-E-29) 
CLOSED-CYCLE MHD GENERATORS/ELECTRODES 
Influence of the electrode configuration on the discharge structure 
in a nonequilibrium MHD plasma at high magnetic field 
strengths, 2:30051 (TH-72-E-29) 
CLOSED-CYCLE MHD GENERATORS/ENERGY LOSSES 
Contribution on external leakage resistance in a MHD generator, 
2:30038 (TH-72-E-29) 
Electrical losses in the MHD generator, 2:30048 (TH-72-E-29) 
CLOSED-CYCLE MHD GENERATORS/INSTABILITY 
Influence of electrothermal instabilities on the current voltage 
characteristic, 2:30053 (TH-72-E-29) 
MHD GENERATORS/NON-EQUILIBRIUM 


MA 
Experimental study of non-equilibrium MHD power generation in 
non-seeded argon plasmas, 2: 3 
Influence of the electrode configuration on the dischar, ue structure 
in a nonequilibrium MHD plasma at high magnetic 
strengths, 2:30051 (TH-72-E-29) 
CLOSED-CYCLE MHD GENERATORS/PRESSURE 
DEPENDENCE 
a investigation of a recombining plasma, 2:30052 (TH- 
2-E-2 
CLOSED-CYCLE MHD GENERATORS/RESEARCH 
PROGRAMS 


Status of the collaborative programme in U.K. between Imperial 
eg London, and International Research and Development 
Co., Newcastle-upon-Tyne, 2:30039 (TH-72-E-29) 
CLOSED-CYCLE MHD GENERA TORS/SPECIFICATIONS 
Closed cycle MHD in the USSR, 2:30040 (TH-72-E-29) 
CLOSED-CYCLE MHD GENERA TORS/TEST FACILITIES 
Recent results from the CNEN blow-down facility in Frascati, 
2:30047 (TH-72-E-29) 
CLOUD CHAMBERS/DATA PROCESSING 
Image processing in high energy physics, 2:30693 
CLOVER/SURFACE CONTAMINATION 
Studies on the deposition of aerosols on vegetation and other 
Part 2, 2:30815 (ORNL4r-4314) 
ies on the d ition and release of iodine on vegetation. 
1, 2:30846 (ORNL-tr-4313) 


AL 
See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
tal coeffic fe hnologies 
put-output capi ients for energy tec ies (Input- 
output model), 2:29940 (BNL-50608) aa 
Apparatus for the low temperature carbonization of fine-grain 
fuels (Patent; 9 claims), 2:28250 
Coal sorbents (5 refs.), 2:28252 
COAL/CHARGES 
Coal technology program. Progress report, October 1976, 2:28249 
(ORNL/TM-5717) 
COAL/CHEMICAL ANALYSIS 
Distribution of some trace elements in the 1/2 ton per day 
SYNTHOIL Process Development Unit (Cr, Cu, Mn, Ni, Cd, 
Pb; 10 refs.), 2:28307 (PERC/RI-77/2) 
COAL/CHEMICAL COMPOSITION 
Main principles of design of steam generators to bush Berezovo 
ygen groups vs. optical properti coal (22 ), 2:28324 
COAL/CHEMICAL PROPERTIES 
Detection of oxidized coal and the effect of oxidation on the 
technological properties (21 refs.), 2:28316 
COAL/CHEMICAL REACTIONS 
Gasification of ash containing carbonaceous solids (Patent; 3 
claims), 2:28293 
—— treatment of coal (Patent; 7 claims; 300-500°C), 


COAL/CLASSIFICATION 
= years process control development in coal preparation, 


COAL/CLEANING 
EPRI regional seminars on the environmental control and 
= program. Summary report, 2:28358 (EPRI-FP-295- 
Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Interim report, September-December 1975, 
2:28255 (FE-1777-2) 
COAL/COKING 
Coke and coal chemicals in 1975, 2:28251 (NP-21687) 
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COAL/COMBUSTION 
Desulfurization of high sulfur fuels during combustion (Patent; 23 
claims), 2:28258 
ee in a coal-fired boiler (21 refs.), 2:28363 (TID- 


Recent scrubber experience at the Lawrence Energy Center, The 
Power TF Light Company, 2:28357 (EPA-600/2-76- 
COAL/COMBUSTION PRODUCTS 
Chemical reactions in the conversion of fuel nitrogen to NOx, 
2:28449 (EPA-600/2-76-152a) 
COAL/COMBUSTION PROPERTIES 
Fate of coal nitrogen during pyrolysis and oxidation, 2:28448 
(EPA-600/2-76-152a) 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB.253665) 
Problems with burnin _— coal, 2:28458 
easibility study of pre-combustion c using c 
comminution. Interim report, September-December 1975, 
2:28255 (FE-1777-2) 
COAL/COST 
National one. et description and documentation, 2:28459 


(FEA/B- 
COMPILATION 
i y of the United States of America: an atlas (By counties), 
33 (BNL-50501) 
COAL/DEASHING 
= — coal deashing and coking process (Patent; 12 claims), 
COAL/DEMINERALIZATION 
Chemical studies on SY NTHOIL Fifth quarterly report, 
September 1-December 1, 1976 (Catalyst Guutention mineral 
matter effects; preheater studies; 14 refs.; Co-Mo), 2:28308 
(SAND-77-0101) 


Coal technology 
period ending tember 1578, :28247 (ORNL 320) 
a coal ig process (Patent; 12 claims), 
i high sulfur fuels during combustion (Patent; 23 
claims), 2:28258 


Devolatilization and desulfurization of lowa coal (Bibliography), 
F b coal cleaning chemical 
easibility study of pre-combustion using 
comminution. Interim report, September-December 1975, 
2:28255 (FE-1777-2) 
Method of desulfurizing coal (Patent; 7 aint, & cerned 
System analysis of desulfurization methods: a stud issi 
by the Federal Minister for Research and Techasieey (Cost 
». 2:28248 (CONF-750346-) 
COAL/DRYIN 
coal (5 refs.), 2:28442 
COAL/EMULSIFICATION 
Feasibility study of using a coal/water/oil emulsion as a clean 
— fuel: oo I. Interim report, July-September 1976, 


:28451 (FE-2437-1) 
COAL/FLOTATION 
vertical bore hole and fluid 
“Patent 9 claims; magnetite slurry to dislodge and float coal), 
COAL/FLUID FLOW 


Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
COAL/FLUIDIZED-BED COMBUSTION 
EPRI regional seminars on the environmental con’ 
program. Summary report, 2:28358 (EPRLEP. 
applications of fluidized-bed combustion. 
col Aye 1976, 2:28452 (FE-2461-1 


Practical experience with bn nl coal mining and 
hydraulic t rtation, 2:28386 
COAL/HYDROGENATION 


period ending September 0197 30, 1976, 2:28247 ORNL 


treatment of coal (Patent; 7 claims; 


8907 report, August 1972-June 1976, 
in a fluidized bed (12 refs.), 2:28292 
amet forthe co the conversion of carbonaceous (Patent; 12 
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Reaction heat of coal extracts 
hydrogenation (16 refs.), 2: Arh 
Short residence time low pressure hy Arty _ of carbonaceous 
materials (Patent; 9 = —" 0-250 psig), 2:28312 
COAL/MATERIALS HAND 
Method and apparatus for solid fuel into 
plenum chambers a l6c ), 2:28446 
COAL/MOLECULAR STR 
Coal technology program. 


Oxygen groups vs. tt pe roperties of coal (22 refs.), 2:28324 
COAL/OXIDATI TION 
Detection of oxidized coal and the effect of oxidation on the 
technologi roperties (21 refs.), 2:28316 
COAL/PHYSI PROPERTIES 
Detection of oxidized coal and the effect of oxidation on the 
technological properties (21 refs.), 2:28316 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB-253665) 
COAL/POROSITY 
COAL/PRODUCTION 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 
National coal model: description and documentation, 2:28459 
(FEA/B-77/047) 
Relieanaieae Progress October 1976, 2:28249 
technology report, 
(ORNL 5717) 


Short residence time low pressure of carbonaceous 
materials (Patent; 0-250 psig), 2:28312 

COAL/RESEARCH PROGRAMS 


2:30002 
Peed ending September 1976, (ORNL-5224) 


coAL/SAMP 
Problems with burning mixed coal, 2:28458 
COAL/SEPARATION PROCESSES 


studi September 1976- 
ting studies. 

November 1976, 2:28318 PE 1d) 

COAL/SLURRY PIPELINES 


COAL/SPONTANEOUS COMBUSTION 
Study of the conditions leading to spontaneous combustion in the 
French coal mines, 2:28407 
COAL/SURFACE PROPERTIES 
COAL/THERMODYNAMIC PROPERTIES 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB-253665) 
COAL/TRANSPORT 
Apparatus for continuous mining (Patent; 11 claims), 2:28435 
Coal Feeder Development Program. Annual report, 1976 (29 
refs.), 2:28436 (FE-1792-16) 
Coal technology Progress report, October 1 28249 
(ORNL/TM-5717) 


psig ending September 30,1976 (ORNL 


echnical-economic examination of the main con’ 
inthe level othe Dakla Mine (@ 


of minerai, materials and 
COALWOLA ILATILE MATTER 
Devolatilization and desulfurization 
2:28256 (IS-ICP-33) 
AL DEPOSITS/DEGASSING 
Predrainage of coal seams by hydrofracture (8 refs.), 2:28425 
COAL DEPOSITS/EXPLOITATION 
edge 


in conjunction with scraper/: —— 
dum; indigenous intermediate technology (4 refs.), 


of liquid products of 


belt 
fs), 


methods in analyzing deposit parameters in 

project work, illustrated by the example of raw material quality 

Why eden oniiaie has litte to do with geology and much 
y to 

more to do with mining, 2:28417 


COAL GASIFICATION/FLOWSHEETS 


f the (fe 
survey 0 western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress pp ty July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
COAL DEPOSITS/HYDRAULIC FRACTURING 
SAL DEPOSI coal seams by hydrofracture (8 refs.), 2:28425 
COAL SURVEYS 2:31265 (CONF. 
oo it ysics: a key to energy independence, . 
/PARTICLE SIZE 
OC mibllnies of use of mathematical functions for the description of 
distribution curves of coal dust _—— sizes (23 refs.), 2:28322 
COAL FINES/SEPARATION PR 
Dry fines screening, 2:28437 
COAL GAS/COMP’ ION 
compressing gas especially coke-oven gas (Patent), 
COAL GAS/CORROSIVE EFFECTS 
Corrosion-erosion behavior of materials in a coal-gasification 
environment, 2:30282 
Erosion behavior of ceramics, 2:28268 (CONF-751194-) 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
Nondestructive evaluation methods for coal-conversion systems, 
2:30306 (CONF-760689-) 
Observations on the behavior and requirements for hard materials 
in liquefaction systems, 2: (CONF 751194.) 
COAL GAS/DESULFURIZATI 
—— solid fuels to lies ae liquid fuels (Patent; 13 
catalyst), 2:28297 
Purification of coke oven gas with production of sulfuric acid and 
ammonium sulfate (Patent; 11 claims), 2:28259 
COAL GAS/PRODUCTION 
Converting solid fuels to gaseous and liquid fuels (Patent; 13 
claims; Co catalyst), 2:28297 
COAL GAS/PURIFICATION 
Method for the removal of naphthalene from coke oven gas 
(Patent; 1 claim), 2:28261 
Purification of coke oven gas with production of sulfuric acid and 
ammonium sulfate (Patent; 11 claims), 2:28259 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
COED PROCESS 
HYGAS PROCESS 
SYNTHANE PROCESS 
Appraisal of coal suitability for gasification (31 refs.), 2:28291 


(ORNL -571 
Cas industry og range rsa t program for 
tion the answer, 2:28285 
of hydrogen from coal Totzek and U-Gas 
processes), 2:29058 (CONF-7511105-1) 
Nondestructive evaluation methods for coal-conversion systems, 
2:30306 (CONF-760689-) 
Production of water gas (Patent; 18 claims), 2:28296 
ts for ceramics in coal gasification processes, 2:28270 
(CONF-751194-) 
COAL GASIFICATION/BIBLIOGRAPHIES 
Bibliography on potential effects on aquatic resources of 
es and/or conversion of Iowa coal. A final report to: 
cee my of the Interior, Fish and Wildlife Service 
Research for Contract SFWB 78905. Project 2165 Iowa 
iovea ture and Home Economics Experiment Station (584 
), 2:28360 (IS-ICP-32) 
COAL GASIFICATION/CHEMICAL REACTIONS 
Ceramics in coal conversion, 2:28269 (CONF-751194-) 
COAL GASIFICATION/ECONOMICS 
and economics of coal (14 refs.), 2:28288 
and economics o ata (14 refs.), 2:28288 
COAL GA IFICATION/ ENERGY INSERVATION 
Process for production of water and energy from synthesis gas 
(Patent), 28287 
COAL GASIFICATION/EQUIPMENT 
Gasification process and pennant (Patent), 2:28289 
COAL GASIFICA TION/FEASIB ILITY STUDIES 
mass flux coal gasifier. Quarterly technical progress report, 
y 1976-August 1976, 2:28278 (FE-2204-8) 
COAL GASIFICATION/FLOWSHEETS 
Gasification process and apparatus (Patent), 2:28289 
mass flux coal gasifier. Quarterly technical progress report, 
y 1976-August 1976, 2:28278 (FE-2204-8) 


105S 
belt 
ire} 
COAL DEPOSITS/EXPLORATION 
anew 2:28418 


COAL GASIFICATION/FLUIDIZED BED 


COAL GASIFICATION/FLUIDIZED BED 
Gasification of ash containing carbonaceous solids (Patent; 3 
claims), 2:28293 
Pressure coal gasification in a fluidized bed (12 refs.), 2:28292 
COAL GASIFICATION/MATERIALS 
Corrosion-erosion behavior of materials in a coal-gasification 
environment, 2:30282 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mathematical model for coal gasification under pressure. 1, 2 (21 
refs.), 2:28286 
COAL GASIFICATION/MEETINGS 
bape ry roceedings on ceramics for energy applications, 
2:3029 (CONF- 751194-) 
COAL GASIFICATION/ RESEARCH PROGRAMS 
Coal: the R and D pivot for new energy fuels, cycles, and storage, 


COAL GASIFICATION/WASTE DISPOSAL ee 
Method of discharging residues from a pressurized gasification 
chamber (Patent; 11 claims), 2:28294 
COAL GASIFICATION PLANTS/CHEMICAL REACTORS 
Role of ceramics in energy systems ERDA/NSF workshop: 
ceramics for energy applications, 2:28267 (CONF-751194-) 
COAL GASIFICATION PLANTS/DESIGN 
~~ mass flux coal gasifier. Quarterly technical progress report, 
ay 1976-August 4976, 2:28278 (FE-2204-8) 
COAL GASIFICATION PLANTS/ECONOMIC IMPACT 
Local impact model, 2:29990 (LA-6665-MS) 
COAL CATON PLANTS/ENVIRONMENTAL 


Local impact model, 2:29990 (LA-6665-MS) 
COAL GASIFICATION PLANTS/FAILURE MODE 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Coal Feeder Development Program. yam» report, 1976 (29 
refs.), 2:28436 (FE-1792-16) 
COAL GASIFICATION PLANTS/MATERIALS 
Erosion behavior of ceramics, 2:28268 (CONF-751194-) 
COAL GASIFICATION PLANTS/PLANNING 
Evaluation of factors that affect the —_— and disposition of 
constituents in coal gasification, 2:28271 (CONF.760602.) 
a — in coal conversion systems, 2:28272 (CONF- 
COAL GASIFICATION PLANTS/REFRACTO 
Study of heat transfer through refractory lined gasifier vessel 
ly progress report, 1976, 2:28279 
COAL INDUSTRY 
Queensland coal, 2:28399 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Bibliography on potential effects on aquatic resources of 
poees and/or conversion of Iowa coal. A final report to: 
ent of the Interior, Fish and Wildlife Service 
Research for Contract SFWB 78905. Project 2165 Iowa 
Agriculture and Home Experiment Station (584 
.), 2:28360 (IS-ICP-32) 
c analysis of the environmental and social im) of coal 
—_ ment in the Eastern Powder River Basin o Wyoming, 
10 (Effects if most coal exported vs most for power 
2:28462 (BNWL-SA-5845) 
Executive summary: Coal Project five year framework, 2:28359 
of the cycle in er 2:28 
COAL INDUSTRY/FO!) RECASTING 
Long-range perspective of coal, 2:28461 
National coal model: description and documentation, 2:28459 
(FEA/B-77/047) 
COAL INDUSTRY/GASEOUS WASTES 
Sampling strategy and characterization of potential emissions from 
synfuel production, 2:28329 ) 
COAL INDUSTRY/GOVERNMENT POLICIES 
Coal development and government regulation in the N 
ie a preliminary report (438 refs.), 2:30003 (NP- 
COAL INDUSTRY/HEALTH HAZARDS 
Cost-benefit as weighed on genetic scales, 2:30907 
COAL INDUSTRY /MATHEMATICAL (CAL MODELS 
National coal model: description and documentation, 2:28459 


(FEA/B-77/047) 

traction of pillars by longwall caving on knife 
in conjunction with scraper/side haul 
— indigenous intermediate technology (4 refs.), 

COAL 

Coal deve! government in the 
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COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Dynamic analysis of the environmental and social impacts of coal 
= ment in the Eastern Powder River Basin of Wyoming, 
10 (Effects if most coal exported vs most for power 
ts of the cycle in power generation, 
COAL LIQUEFACTION 
See also COED PROCESS 
CSF PROCESS 
H-COAL PROCESS 
SYNTHOL PROCESS 
rogram. Progress report, October 1976, 2:28249 


COAL LIQUEFACTION/BIBLIOGRAPHIES 
Bibliography on potential effects on aquatic resources of 
os and/or conversion of Iowa coal. A final report to: 
of the Interior, Fish and Wildlife Service 
Research for Contract SFWB 78905. Project 2165 Iowa 
a and Home Economics Experiment Station (584 
, 2:28360 (IS-ICP-32) 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development for coal liquefaction. Interim report, July- 
tember 1976, 2:28305 (FE-2335-4) 
COAL LIQUEFACTION/CHEMICAL REACTIONS 
Ceramics in coal conversion, 2:28269 (CONF-751194-) 
COAL LIQUEFACTION/ECONOMICS 
Potential for producing and marketing Fm fuels from coal for 
the transportation sector: a Battelle gy Program technical 
note (39 refs), 2:28306 (NP-21380) 
COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 
Review of coal liquefaction research work in the United States 
(coal liquefaction development and environmental regulation), 
2:28299 (CONF-760602-) 
COAL LIQUEFACTION/FLOWSHEETS 
Clean liquid energy from coal (ZnBr2; ZnI2; ZnCl; SnChk; SnCh; 
Lil; CrChk; Pb(C2HsO2)2; NHsCl; CdCle), 2:28310 
Process for the liquefaction of coal (Patent; 5 claims), 2:28311 
COAL LIQUEFACTION/MEETINGS 
Workshop proceedings on ceramics for energy applications, 
2:30291 (CONF-751194-) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
Coal: the R and D pivot for new energy fuels, cycles, and storage, 


2 
COAL LIQUEFACTION/TECHNOLOGY 
Review of coal liquefaction research work in the United States 
(coal liquefaction development and environmental regulation), 
2:28299 (CONF-760602-) 
COAL LIQUEFACTION PLANTS/CHEMICAL REACTORS 
Role of ceramics in energy systems ERDA/NSF workshop: 
ceramics for energy applications, 2:28267 (CONF-751194-) 
COAL PLANTS/DESIGN 
for coal liquefaction commercial 
cont report (final), April 21-July 
2283 2: 28304 FE 1) 


LIQUEFACTION PLANTS/MATERIALS 
on the behavior and requirements for hard matezials 
in liquefaction systems, 2:28298 (CONF. 751194-) 
COAL LIQUIDS/CORROSIVE EFFECTS : 
High temperature gas turbine ——< component materials testi 


—— rogram: Task I. Quarterly report No. 5, 
une 28-September 30, 1976, 2: 9.28276 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
Observations on the behavior and requirements for hard materials 
in liquefaction systems, 2:28298 (CONF-.751 194-) 
LIQUIDS/DESULFURIZATION 
bar ty ose fuels to gaseous and liquid fuels (Patent; 13 
catalyst), 2:28297 
COAL LIQUIDS/FILTRATION 
Research on cross-flow filtration for solids removal from coal 
yams | Quarterly technical progress report, June 1, 1976- 
31, 1976, 2:28303 (FE-2245-6) 
COAL IQUIDS/HYDROGENATION 
iim 
enation (16 refs.), 2:28264 
LIQUIDS/PRODUCTION 
Conv solid fuels to gaseous and liquid fuels (Patent; 13 
claims; Co catalyst), 2:28297 
High temperature gas turbine engine component materials testing 


gor Task I. Quarterly technical No. 5, 
une 28-September 30, 1976, 2:28276 1765-21) 
COAL LIQUIDS/REFINING 


vanced Quarterly report, -September 
1976, 2:28263 (KE2315-4) 

COAL LIQUIDS/SEPARATION PROCESSES 


‘period ending September 30, 1976, 5.28387 (ORNL-5224) 
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Rossen Sor Ge iquefaction of coal (Patent; 5 claims), 2:28311 
AL MINERS TH HAZARDS 


Mineral resources and the environment. Supplemen 
social implications, 2:28463 (NP-21688) 

COAL MINERS/INJURIES 

Over-3-day absences and pon , 2:28464 
= 
ce respirator ‘or industry, 
future, 2:28375 progam fr 
on. MINERS /RESPIRATO RY 
resources and the environment. Supplementary ae 
Coal workers’ pneumoconiosis: medi 
cot 2: 98463 (NI (NP-21688) 


a mt of new techniques on work quota development in open 
pit mines of Kuznetsk coal basin, 2:28390 
Air conditioning in minin, rations (16 refs.), 2:28428 
COAL MINES/AIR POLLU1 ON 
Dust control a transfer point and water sprays. 
Technical 2:28373 (PB-255440) 
COAL MI /B 
Mine safety. Part I. Fires and explosions (a biblio; 
oon Report for 1964-Jun 1976, 2:28370 
COAL MINES/BRIDGES 
Photogrammetric deformation measurements of the 42-m 
—- conveyor bridge II in the Spreetal opencast mine, 
COAL MINES/BY-PRODUCTS 
raw and their in the north 
emian open pit lignite region, 2: 
COAL MINES/CO CONVEYORS 


hy with 
S/PS-76/ 


—— by rubber belt ante ors at the li ae -pit facilities 


in the Serbian Federal R hed Yu 2:28381 
COAL MINES/CUTTING 
Mechanical-impedance pen rm in research on the interaction 
between a powerful activated plough and solid coal, 2:28378 
COAL MINES/DEGASSING 
Control of methane accumulation beneath roof, 2:28387 
Emission of methane from coal, 2:28379 
Evaluation of methane removal efficiency coefficient, 2:28388 
Investigation of methane in carboniferous rocks, 2:28396 
COAL MINES/ELECTRICAL EQUIPMENT 
Colliery ex — and its problems (Bogside mine), 2:28397 
Planning networks for high performance electric 
motors, 
COAL MINES/ENGINEERING 
aie geen patterns proposed for bigger, safer ore 
e, 2: 
COAL MINES/EXPLOSIONS 
Mine safety. Part I. Fires and explosions 16 
Report for 1964-Jun S/PS-76/ 


0597) 
OOfine nal Part I. Fires and explosions (a 
ety. ires 
abstract). Report for 1964-Jun 1976, 2:28370 


97) 
COAL MINES/GROUND SUBSIDENCE 
Subsidence prediction by computer in the collieries of the north 
and Pas-de-Calais oa basin, 2:28382 
COAL MINES/HYDRAULIC EQUIPMENT 
Mechanized dinting in the Lens coal unit, 2:28383 
COAL MINES iG PROCESSES 


New lining and backfilling procedure, 2:28429 
COAL MINES/METHANE 


Simplified underground methane mains calculation, 2:29077 
COAL MINES, iG EQUIPMENT 
=a mechanized shaft drilling with partial drive machines, 
COAL MINES/PUMPS 
Data transmission applied to automatic pump control at South 
Leicester mine, 2:28395 
COAL MINES/ROCK MECHANI 
Critical stresses in coal seams, 2:28367 
extrusion 0} seams mining, 
COAL MINES/SEALING MA MATERIALS 
Polymeric 
refs), 2:28369 (BM-TPR-10 
COAL MINES/SHAFT EXCAVATIONS 
Completely mechanized shaft drilling with partial drive machines, 


2:28384 
COAL MINES/STORAGE FACILITIES 


y with 
S/PS-76/ 


COAL TAR/CHEMICAL REACTION YIELD 


COAL MINES/TRANSPORTATION SYSTEMS 
Coal getting, conveying, haulage, and materials transport 
automation, 2:28440 
COAL MINES/VENTILATION 
Air conditioning in mining o ions (16 refs.), 2:28428 
Carbon monoxide index monitoring system in an 
coal mine (12 refs.), 2:28433 
ar ere contamination of mine ventilation systems (25 
Refinement of the Heise-Drekopf formula, 2:28410 
COAL MINES/WASTE D) ISPOSAL 
Decreased ~ i and aging of drainage filter wells, 2:28398 


COAL MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
Measures against output losses due to filter clogging in drainage 
wells (11 refs.), 2:28415 
COAL MINING/AUTOMATION 
Armchair prospecting: automating the finding and processing of 
materials for new energy Zam, 2:28409 
COAL MINING/BOREH 
illing: a new concept, 2:28418 
INING/CONVEYORS 
tus for continuous mining (Patent; 11 claims), 2:28435 
MINING/DRILLING 
Driving underground roadways: home and abroad, 2:28419 
COAL MINING/DRILLING EQUIPMENT 
Development of the mechanization of drillin oj in driving entries in 
the Ostrava-Karvina basin td refs.), 2:2841 
COAL MINING/EXPLOSIO 
Destressin, in Colliery, 2:28426 
COAL MINING/FI PREVENTI 
Study of the conditions apy to Eeediowes combustion in the 
French coal mines, 2:28407 
ical colliery in the year 2000 AD, 2:28423 
MINING/HEALTH HAZARDS 
a of the conditions leading to spontaneous combustion in the 
French coal mines, 2:28407 
COAL MINING/MANAGEMENT 
Goals and methods of computerized coal mining industry 
planning, 2:28393 
Use of computers to hi 
COAL MINING/M NG E 
Cutting experiments with two and three-start spiral vane drums in 
Walsum Allied Colliery, 2:28427 
Driving underground roadways: home and abroad, 2:28419 
Extraction of pillars by longwall caving on edge 
in conjunction with scraper/side dump loade 
rs--towards indigenous intermediate refs.), 
4 
Practical experience with hydromechanical coal mining and 
hydraulic transportation, 2:28386 
we coal (Longwall mining), 2:28420 
of ore: will mining ever Sresme a science, 2:28408 
COAL MINING/PLA G 
Rationalization of project work at the VEB Rationalisierung 
Braunkohle, 2:2 
COAL MINING/PRODUCTIVITY 
Drilling: a new concept, 2:28418 
Producing coal (Lon 20009 
COAL MINING/R 
Drilling: a new concept, 2:28418 
COAL MINING /: O-ECONOMIC FACTORS 
NACo case studies on energy impacts: No. 3. Preparing for 
anticipated growth, Greene County, Pennsylvania ects of 
new coal mines on local communities), 2: 38465 (NP-21443) 
COAL ‘L MINING/SYSTEMS ANALYSIS 
A master environmental control and mine system design simulator 
for underground coal mining. Vol. I. Executive summary, 
2:28372 (PB-255421) 
COAL MINING/TECHNOLOGY ASSESSMENT 
Underground coal mining: an assessment of technology. Final 
report, 2:28374 (PB-255726) 
COAL MINING/TUNNELS 
roadways: home and abroad, 2:28419 
Pro 1976, 2:28249 
(ORNL, 5717) 


Feasibility study of coal cleaning using 
comminution. Interim report, 1975, 
2:28255 (FE-1777-2) 

PREPARATION/MODIFICATIONS 
tion: the — of change, 2:28443 
COAL PARATION/QUALITY CONTROL 
— Lees process control development in coal preparation, 


COAL TAR/CHEMICAL REACTION 
Short residence time low pressure Darran “pbs of carbonaceous 
materials (Patent; 9 claims, 500-1500°C; 0-250 psig), 2:28312 


manage, 2:28422 
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Study of physical properties of limestone as hydraulic stowing 
material, 2:28391 


COAL-FIRED MHD GENERATORS/AIR HEATERS 


COAL-FIRED MHD GENERATORS/AIR HEATERS 
Behavior/requirements for MHD support systems, 2:30046 
(CONF-751194-) 
COAL-FIRED MHD GENERATORS/COMBUSTORS 
Behavior/requirements for MHD support systems, 2:30046 
(CONF-751194-) 
COAL-FIRED MHD GENERATORS/DUCTS 
Behavior/requirements for MHD support systems, 2:30046 
(CONF-751194-) 
COAL-FIRED MHD GENERATORS/MATERIALS 
for MHD support systems, 2:30046 
(CONF-751194- 
Materials rine ad in open cycle magnetohydrodynamics, 2:30050 
(CONF-751194-) 
COAL-FIRED MHD GENERATORS/VALVES 
Behavior/requirements for MHD support systems, 2:30046 
(CONF-751194-) 
COASTAL REGIONS/TSUNAMIS 
Tsunamis effects at coastal sites due to offshore faulting, 2:29809 
(IA-LD-1-106) 
COASTAL REGIONS/WATER POLLUTION 
Environmental and ecological effects of oad 
— Report for 1964-Sep 1976, 79 (NTI 
COASTAL WATERS/POLLUTION 
Persistence in marine systems, 2:30870 ‘gael 
COASTAL WATERS/STRATIFICATI 
New York bight water stratification: - = 1974, 2:30860 
(CONF-7511120-1) 
COASTAL WATERS/THERMAL POLLUTION 
Effects of thermal a on the growth and iw ofa 
00s) population of Spartina alterniflora, 2:31197 (CONF- 
25- 
COASTAL WATERS/WATER POLLUTION 
Coastal oceanographic processes, 2:30858 (CONF-750706-) 
COATED FUEL PARTICLES/AMOEBA EFFECT 
Study on the amoeba effect of the fuel for reference core design 
(Mark-III) of the experimental multi-p high-temperature 
gas-cooled reactor, 2:29520 (JAERI-M-6326 
COATED FUEL PARTICLES CONTAMINATION 
Determination of coating contamination in coated fuel particles, 
2:28907 
COATED FUEL PARTICLES/FABRICATION 
High-temperature gas-cooled reactor base-technology 
He ue report, January 1, 1974-June 30, 1975, 2:29523 (ORNL- 
1 
Method of ues graphite coated nuclear fuel particles 
(Patent), 2:2890 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
—= of fission products as a means to determine diffusion 
data in HTR fuel particles, 2:29521 (Juel-Conf-22) 
igh-temperature gas-cooled reactor base-technology 
0 report, January 1, 1974-June 30, 1975, 299523 {ORNL- 
COATED FUEL PARTICLES/PERFORMANCE 
Properties of SiC and problems of the material for use as the 
ae layer of fuel particles (HTGR), 2:29519 (JAERI-M- 
COATED FUEL PARTICLES/PERFORMANCE TESTING 
Preirradiation report of TRISO and BISO coated ThO: 
4 — in capsules HT-31 and HT-33, 2:29516 (GA-A- 
COATED FUEL PARTICLES/PRODUCTION 
ies of carbonized and converted uranium-loaded weak-acid 
resins, 2:28903 (ORNL-5201) 
COATED FUEL PARTICLES/X-RAY RADIOGRAPHY 
X-ray microradiography a for irradiated coated fuel 
2:30616 (JAERI-M-6332) 


See also PROTECTIVE COATINGS 
COATINGS/DESIGN 
Particulate and solar radiation stable coating for spacecraft 
(Patent), 2:29102 
lar radiation 
culate and so stable coating for spacecraft 
(Patent), 2:29102 
technology program. Progress report, October 1976, 2:28249 
(ORNL/TM-5717) 
COBALT/CATALYTIC EFFECTS 
Alloy catalysts ie arg supports for methanation of coal- 
2. 


derived gases. P’ Quarterly technical progress report, J 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs, Ni-Ru; NERR 


Ni-Pt; Ni-Co; Ni/Al2Os), 2:28277 (FE-1790-6) 

Chemical studies on SYNTHOIL process. Fifth quarterly report, 
September 1-December 1, 1976 {Catalyst deactivation; mineral 
matter effects; preheater studies; 14 
(SAND-77.0101) 


refs.; Co-Mo), 2:28308 
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a solid fuels to gaseous and liquid fuels (Patent; 13 
2:28297 


COBALT POISO 
Alloy catalysts —* ith monolith J rts for methanation of coal- 
derived y technical progress report, July 


gases. P| 
23, 22 22, (6 Co; Ni- Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al:Os), 2: 28277 (FE- 1790-6 
COBALT/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
—— from it in the purified flue gas, 2:28317 (CONF- 


346-) 
COBALT/SORPTIVE PROPERTIES 
with on hee methanation of omy 
rived gases. P erly tec gress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni MoCo Ni Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al2Os), 2: 28277 (FE-1790-6) 
COBALT/TRANSPORT 
Diesel haulage experience in the Martin County Coal Corp. with 
emphasis on health and safety aspects, 2:28380 
COBALT 57/COMPARATIVE EVALUATIONS 
Comparison of 57Co-, and '"!In-bleomycin complexes for 
tumor localization (Rats), '2:31058 
compl 
mparison *Zn-, an n-bleomycin com; for 
Tumor-specific radiopharmaceuticals: radio eomycin 
/sup 3om/Te, ™ In, “Ga, ©Za, “Cu), 
radi ph labeled bleomycin 
‘umor-s ic radiopharmaceuti io) led b 
203 Ph, /sup c, 57Co, 87Ga, 
f 57Co-, and '!'In-bleomycin complexes for 
parison n ycin 
tumor localization (Rats), 2:31058 
COBALT 59 TARGET/PROTON REACTIONS 
Study of the giant dipole resonance regions of © Ni ite he's at 
10.1 MeV: polarized protons, angular distribution and analyzing 
power), 2:31404 (ORO-3624-17) 
COBALT 60/RADIOMETRIC ANALYSIS 
Field sampling unit that uses an ion-exchange resin to concentrate 
radioactive ions in river water, 2:30344 
COBALT ALLOYS 
See also ALLOY-IN-100 
ASTROLOY 
COBALT BASE ALLOYS 
HASTELLOY X 
INCONEL 617 
COBALT ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of — 
derived gases. Phase 2. Quarterly technical progress report, Jul 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; NERh, 
Ni-Pt; Ni-Co; Ni/Al:Os), 2: 28277 (FE-1790-6) 
COBALT BASE ALLOYS 
See also STELLITE 
COBALT BASE ALLOYS/CRYSTAL LATTICES 
Analysis of the Mossbauer spectra of NdCo®. Final rept. Oct 1974- 
Feb 1975, 2:30221 (AD-A-027228) 
COBALT ISOTOPES/DEUTERON REACTIONS 
Accurate Q-value measurements and masses in the iron region 
((d,p) vs (n,y) reactions), 2:31401 
BALT ISOTOPES/MASS 


Accurate Q-value measurements and masses in the iron region 
((d,p) vs (n,y) reactions), 2:31401 
COBALT ISOTOPES/NEUTRON REACTIONS 
Accurate Q-value measurements and masses in the iron region 
vs (n,y) reactions), 2:31401 
COED PROCESS/COST 


noe design project: capital cost validation, 2:28302 
COKE/ABRASION 
of BFL-formed and 


coke, 2:28284 
COKE/CALCINATION 
Construction of an algorithm for the optimal load distribution 
among simultaneously operating units during the calcining of 
coke in a rotary furnace, 2:28314 
COKE/COMBUSTION 
Burning rate of coke deposited on zeolite catalyst, 2:28455 
COKE/CRYSTAL STRUCTURE 
Dependence of the properties of cokes on their structure, 2:28321 
ula’ f calcined 
particulate ies o i coke, 2:28675 
Proves 
Some wig et calcined petroleum coke, 2:28675 
co SICAL PROPERTIES 
a gece of the properties of cokes on their structure, 2:28321 
Some particulate properties of calcined petroleum coke, 2:28675 
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COKE/POROSITY 
a of analysis of microporous structure of coal and cokes, 
COKE/PRODUCTION 
Coke and coal chemicals in 1975, 2:28251 (NP-21687) 
COKE/SURFACE PROPERTIES 
og of analysis of microporous structure of coal and cokes, 
COKE OVENS/AIR POLLUTION 
Characteristics of coal dust components at selected locations in 
coking plants, 2:28364 
COKE OVENS/CONTROL 
Construction of an algorithm for the optimal load distribution 
among simultaneously a units during the calcining of 
coke in a rotary furnace, 2:28314 
COKE OVENS/DESIGN 
ee coke oven throughput using thinner stretchers (7 refs.), 


2:2844 
— OVENS/OPERATION 
coke oven throughput using thinner stretchers (7 refs.), 


COKE OVENS/REFRACTORIES 
Gilwice coking plant uses refractory concretes for overhauling 
coke oven batteries (9 refs.), 2: 38353 
ements for ceramics in gasification : 
CONF: 751194-) 
COKE OVENS/WASTE PROCESSING 
Microbiological studies on a phenol-decomposing clarifying plant, 


See COAL GAS 
COLD LAKE DEPOSIT 
Importance of reservoir description in evaluating in situ recovery 
methods for Cold Lake heavy oil. Part I. Reservoir description 
(Alberta Canada), 2:28811 
COLD PLASMA/BOUNDARY LAYERS 
Magnetically-confined nonneutral plasma columns: rigid rotation, 
uilibrium surface envelopes, and parametric excitation, 
:31522 
COLD PLASMA/RADIATION PRESSURE 
Radiation pressure effects of two-dimensional 


wave packets in fluids, 2:31559 (IPPCZ-207) 
LLECTIVE ACCELERATORS/EXPERIMENT PLANNING 
its in collective field acceleration, 2:30665 (UCID- 


COLLECTIVE ACCELERATORS/OPERATION 
— ~ iments in collective field acceleration, 2:30665 (UCID- 
172 
COLLISIONAL PLASMA/CYCLOTRON INSTABILITY 
ion instability in current-carrying 
COLLISIONAL PLASMA/ELECTROMAGNETIC RADIATION 
Momentum, energy and mass dissipation in an electro 
oe propagating in a collisional plasma, 2:31557 


COLLISIONAL PLASMA/HIGH-FREQUENCY HEATING 
Quasilinear kinetic theory of momentum transfer from hi, 
frequency PLASMA/KINETIC EQUATIONS 201) 
COLLISIONAL PLASM. C EQUATI 
—- kinetic theory of momentum transfer from 
fi y field to a collisional a, 2:31510 (IP. 201) 
COLLI SIONAL PLASMA/RADIATION PRESSURE 
Momentum, energy and mass in an 
7 
COLLISIONLESS PLASMA/BOLTZMANN-VLASOV 
EQUATION 
Equilibrium and nonlocal stability properties of collisionless theta- 
pinch plasmas, 2:31520 
COLLISION ae PLASMA/BOUNDARY LAYERS 
nonneutral plasma columns: rigid rotation, 
"culibrum surface envelopes, and parametric excitation, 
23152 
COLLISIONLESS PLASMA/BUMP-IN-TAIL INSTABILITY 
Nonlinear interaction of a lel-flow relativistic electron beam 
with a plasma, 2:31539 (IPPCZ-200) 
interaction of a lel-flow relativistic electron beam 
with a plasma, 2:31541 (IPPC 
COLLISIO LESS PLASMA/FLUTE INSTABILITY 
Flute remap of a plasma driven by the electrostatic high- 
eigenmodes, 2:31542 (IPPCZ-206) 
COLLI SIONLE PLASMA/SHOCK HEA 
across a collisionless, perpendicular shock, 


2:31 
COLLISIONLESS PLASMA/SIMULATION 
Value for money in particle-mesh plasma simulations, 2:31516 
COLLOIDS 


See also EMULSIONS 


FOAMS 
MICELLAR SYSTEMS 
RADIOCOLLOIDS 
COLLOIDS/SEPARATION PROCESSES 
Elution (Patent), 2:30361 
COLORADO, DUSTRY 
Coal development and 
21712) 
ILORADO/ENERGY SOURCES 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
COLORADO/G EMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress report, July 1976 (Geochemical survey of coal 
by sy oi shales, and uranium deposits in western USA), 
8366 (USGS-OFR-76-729) 
COLORADO/NATURAL GAS 
1975 energy production system in the states of the Rocky 
Mountain 2 2:29989 (LA-6624) 
COLORADO P U/URANIUM DEPOSITS 
Surficial origin oun North American pitchblende and related 
uranium deposits, 2:28868 
COLORIMETRY 
COLUMBIA RIVER/SALM 
Temporal and _—_ fall Chinook salmon redd distribution near 
Hanford 1967-1976, 2:30855 (BNWL-2163) 


See NIOB, ~ih 
nput-output capital coefficients for energy tec nput- 
cust ut mod odel), 2:29940 (BNL-50608) 
POWER PLANTS/DEMONSTRATION 


project gets under way (Use of high- 
sulfur , 2:300: 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Corabined cycle with a partial oxidation reactor, 2:29388 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/DIAGNOSTIC TECHNIQUES 
haem of third order nonlinear optical reo to the 
iagnosis of combusting media, 2:30435 (SAND-77-0005) 
COMBUSTION/NOISE 
Your conbustion noise: what is it (Types, causes, identification and 
some ible corrective measures; 35 references), 2:28787 
COMBUSTION KINETICS 
Estimation of rate constants as a function of temperature for the 
reactions X + YZ in equilibrium XY + Z where X, Y, and Z 
are atoms of the elements carbon, hydrogen, nitrogen, oxygen, 
and sulfur, 2:30431 (EPA-600/2-76-152a) 
COMBUSTION KINETICS/MATHEMATICAL MODELS 
Asymptotic analysis of steady-state propagation of the front of a 
parallel exothermal reaction, 2:30436 
Mathematical modeling of combustion devices, 2:30434 (EPA- 
600/2-76-152a) 
Two-dimensional combustor modeling, 2:30428 (EPA-600/2-76- 


152a) 
COMBUSTION KINETICS/MEETINGS 
Proceedings of the stationary source combustion ae 
Volume I. Fundamental Research, 2:30426 (EPA /2-76- 


152a) 
COMBUSTION KINETICS/REVIEWS 
Combustion chemistry and modeling: an overview, 2:30433 (EPA- 
600/2-76-152a) 
COMBUSTION PROPERTIES/MEASURING METHODS 
——_ flame temperature measurements and their physical 
$ — ce. IV. Importance of the transition probability factor, 
COMBUSTORS 
Investigation of liquid fueled turbulent diffusion flames, 2:29417 
COMBUSTORS/COMBUSTION KINETICS 
Combustion measurements in air — propulsion engines. 
Survey and research needs, 2 
COMBU: RS/DESIGN 
Combustors and methods of operating same (Patent), 2:30159 
Combustors and methods of operating same (Patent), 2:30160 
Feasibility study of using a coal/water/oil emulsion as a clean 
uid fuel: phase I. Interim report, July-September 1976, 
2:28451 -2437-1) 
Low emission combustor with fuel flow controlled primary air 
flow and circumferentially directed secondary air flows 
tent), 2:30163 
COMBUSTORS/FABRICATION 
Feasibility study of using a coal/water/oil emulsion as a clean 
ane hase I. Interim report, July-September 1976, 
51 (FE-2437-i) 


(38 rele), 230003 (NE 
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COKE-OVEN GAS 

17232) 


COMBUSTORS/MATERIALS 


COMBUSTORS/MATERIALS 
Behavior/requirements for MHD support systems, 2:30046 
(CONF-751194-) 
COMBUSTORS/MATHEMATICAL MODELS 
Mathematical modeling of combustion devices, 2:30434 (EPA- 
600/2-76-152a) 
MMERCIAL BUILDINGS/ENERGY CONSERVATION 
a conservation in nonresidential buildings, 2:30089 (R-1623- 


COMMERCIAL BUILDINGS/ENERGY CONSUMPTIO: 
conservation in nonresidential buildings, 2:30089 


N 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 

Interim performance criteria for commercial solar heating and 
combined heating/cooling systems and facilities, 2:29156 
(NASA-TM-X-64958) 

COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 

Interim performance criteria for commercial solar heating and 
combined heating/cooling systems and facilities, 2:291 
(NASA-TM-X-64958) 

COMMERCIAL SECTOR/ENERGY CONSUMPTION 

Future residential and commercial energy demand in the 

Northeast, 2:29987 (BNL-50552) 
COMMERCIAL SECTOR/MIUS 
Integrated waste a oy systems: onsite MIUS applications, 
2:29937 (CONF-761 133-1) 
COMMERCIAL SECTOR/POWER DEMAND 
a e forecasting properties of state-of-the-art models of 
oom for electric energy. Volume I. Final report, 2:30013 
(EPRI. EA-221(Vol.1)) 

Long-ran age forecasting properties of state-of-the-art models of 
demand for electric energy. Volume II. Annotated 
bibliography, 2:30014 (E RI-EA-221(Vol. 2)) 

Typical electric bills, 1975, 2:30017 (FPC-R86) 

COMMERCIAL SECTOR/SPACE HEATING 

Future residential and commercial energy demand in the 

Northeast, 2:29987 (BNL-50552) 
COMMERCIALIZATION/MANAGEMENT 
Technology utilization/commercialization activities at Argonne 
National Laboratory, 2:31709 (ANL-76-118) 
CATIONS/RESEARCH PROGRAMS 
Report of NRL progress, 2:30206 (NTISUB/B-133-76/008) 
COMMUNITIES/ENERGY SOURCE DEVELOPMENT 

Local impact model, 2:29990 (LA-6665-MS) 

NACo case studies on energy impacts: No. 3. ing for 
anticipated growth, Greene County, Pennsylvania ‘ects of 
new coal mines on local communities), 2:28465 (NP-21443) 

COMMUNITIES/MIUS 

Integrated waste management systems: onsite MIUS applications, 

2:29937 (CONF-761 133-1) 
IMMUNITIES LOGIC 


(ECO: 
See ECOSYSTEMS 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPLEXES/CHEMICAL PREPARATION 
/sup 99m/Tc-penicillamine complexes, 2:31024 
COMPOSITE MATERIALS 


See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/ELECTRIC CONDUCTIVITY 
in metal-glass composite materials, 2:30317 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Some property structure concepts for polymeric materials, 2:30307 
me property structure concepts for polymeric materials, 2: 
COMPOSITE MATERIALS/PLANNING 
Designing metallic materials from abundant resources for more 
efficient utilization, 2:30229 
COMPOUND PARABOLIC CONCENTRATORS/DESIGN 
Optical and thermal —— of compound parabolic 
concentrators, 2:2921 
COMPOUND PARABOLIC CONCENTRATORS/OPTICAL 
PROPERTIES 
Optical and thermal pro of compound parabolic 
concentrators, 2:2921 
COMPOUND PARABOLIC CONCENTRATORS/ 
Optical and thermal of compound parabolic 
tical and t roperti com, i 
concentrators, 2:2921 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 


Energy storage system (Patent), 2:29867 
Sa AIR ENERGY STORAGE/FEASIBILITY 


systems. Semiannual technical 
260496) 


ressed air sto: power 
lo. 1, 2:29865 
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COMPRESSED AIR ENERGY STORAGE/OFF-PEAK 
ENERGY STORAGE 
Apparatus for storing and re-utilizing electrical ener, gy juced 
in an electric ell ly poem (Patent), 2:29 
a GY STORAGE/UNDERGROUND 


onl und compressed air ener 2:29981 
RB ES/DESIG 
a of transonic cascades by conformal transformation of the 
complex 2: 28888 (COO-3077-136) 
COMP RS/DESIG 
— gas especially coke-oven gas (Patent), 
COMPRESSORS/SAFETY 
Lubrication and other considerations for safe operation of a 
compressed air system, 2:30450 (Y-E-4-657) 
COMPTON EFFECT 
On the nonlinear classical theory of induced Com 
by relativistic charges. I, 2:31344 (AD-A-027702) 
MPTON G 


SCATTERIN' 
See COMPTON EFFECT 
COMPUTER CODES 
Computational plasma 2 2:31517 
COMP R CODES/A 
ALBEMO, a program for the calculation of the radiation 
transport in void volumes with a walls, 2:31440 
(ORNL-tr-4008) 
ATD user’s manual (For un bs ag lotting, 
and statistical analysis of data), 2: Ty, ID-17394 


scattering 


User’s Manual for ADPLOTT: a pro 
data from ADSEP data sets (In FORTRAN), 2:31727 (ORNL/ 
CSD/TM-5) 
COMPUTER CODES/C CODES 


CEDNBR: a computer code for transient thermal margin analysis 
of a reactor core (PWR), 2:29476 (CENPD-177) 

COMPAR: a FORTRAN IV computer program for com Ter 
maximum of four dimension (For com) arrays to 
four indices), 2:31735 (EURFNR-1334 34) 

CORTAP: a coupled neutron kinetics-heat transfer digital 
pence coun program for the dynamic simulation of the high 

perature gas cooled reactor core, 2:29524 (ORNL/ 
NUREG/TM. 39) 

Fuel rod computations. The COMETHE code in its CEA version 
2:29475 (CEA-CONF-3466) 

Methods and computer programs for PWR’s fuel management: 
Programs Sothis and Ciclon, 2:29501 (JEN-338) 

Stress analysis of perforated plates and plates with single and 
clustered nozzles (TABLES, PEBBLES, INTR NONLIN, 
and CONVERT codes), 2:30442 (ORNL/SUB-3223-2) 

COMPUTER CODES/F CODES 

Burnup analysis of the power reactor. I. Evaluation of the three- 
dimensional power distribution calculation methods and 
development of the code FLORA (BWR;PWR), 2:29485 
(JAERI-M-6232) 

FORODT: Fortran debug routine for the PDP-11 (RT-11) (For 
run-time debugging), 2:31730 (SAND-76-8265) 

FX2-POOL: a two-dimensional coupled hydrodynamic 
thermodynamic and neutronic computer model for hypothetical 
core disruptive accident R), 2:29860 

COMPUTER CODES/H CODES 

Thermal operations conditions in a national waste terminal storage 
facility TING 5 and TRUMP heat transfer codes), 
2: 39007 (Y/OWI/SUB-76/49750) 

COMPUTER CODES/I CODES 

Stress analysis of perforated plates and plates with si and 
clustered nozzles (TABLES, PEBBLES, INTR NONLIN, 
and CONVERT codes), 2:30442 (ORNL/SUB-3223-2) 

COMPUTER CODES/K CODES 

Calculation of group constants for use in the tw 
dynamics code KINTIC-2, 2:29652 

Computer program for the calculation of ge 
system CO2-N2-CO-O2-Xe-Kr, 2: 38978 

Fundamentals of the KRAKEN code (Eulerian hydrodynamics 
code for compressible nonviscous flow of several fluids in two- 
dimensional (axially symmetric) region), 2:31323 (UCID-17366) 

puter for multi 
analysis with a hybrid computer Sientnt noise analysis), 
2:29659 (JAERI-M-6252) 

MELT-IIIA: an improved neutronics, thermal-hydraulics 

modeling code for fast reactor safety analysis, 2:29807 (HEDL- 


TME-76-73) 
Method of lines solution of differential equations (MOL1ID 
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lates and plates with si and 
— nozzles (TABLES, PEBBLES, INTRTIE, NONLIN, 
and CONVERT codes), 2:30442 (ORNL/SUB-3223-2) 
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COMPUTER CODES/O CODES 
Oak Ridge fog and drift code (ORFAD) user’s manual, 2:30816 
(ORNL/TM-S201) 
COMPUTER CODES/P CODES 
Computer program to calculate composite conductor losses in 
coil systems, 2:31617 (ORNL/TM. 5635) 
ects inhomogeneities on dose in cylinders 
irradiated by negative-pion beams, 2:3101 
poss uting system at Sandia Laboratories, 2:31728 (SAND-76- 


PIPE STRESS and VERPIP codes for stress ruse 
verifications of PEC 2:29565 (R 
PLACRE user's manual, 2: NL/TM-5626) 
Stress analysis of perforated co and plates with single 
nozzles (TABL. “PEBBLES, INTRTIE, NONLIN, 
and CONVERT codes), 2: 30442 (ORNL/SUB-3223-2) 
COMPUTER CODES/S CODES 
Development and experimental verification of SST-GRASS: a 
steady-state and transient fuel response and fission-product 
release code (BWR; PWR), 2:29478 (CONF-760997-2) 


and 
/ING-75-1) 
and 


Method to calculate spatial xenon tions in PWR reactors 
(SEXI Code), 2:29 
Methods and computer pro for PWR’s fuel management: 


Programs Sothis and Ciclon, 2:29501 (JEN-338) 

Multiphase multidimensional simulation of geothermal reservoirs 
(Using SHAFT computer code), 2:29243 

Numerical simulation of of Mark I 
suppression ap Key Feed yeport (VENT 3 code; SURGE 
2:29798 (EPRI- 

SIMMER-I: an S/sub n/, implicxt, Multifield, Multicomponent, 
Eulerian, Recriticality code for LMFBR disrupted core 
analysis, 2:29820 (LA-NUREG-6467-MS) 

SPOOL-FIRE: an IBM 370/195 code for the analysis of combined 
spray and pool burning of sodium, 2:29791 (CONF-761001-49) 

Stepwise Regression (For forward or backward solution to 
meet) regression problems, in FORTRAN), 2:31729 (SAND- 


Two dimensional fuel tem calculation code, SPOT-C, 
2:29703 (PNCT-841-75-06) 
COMPUTER CODES/T CODES 
Stress analysis of perforated plates and ae with At gt 
clustered nozzles (TABLES, PEBBLES NONLIN, 
and CONVERT codes), 2: 30442 (ORNL/SUB 3223-2) 
Thermal operations conditions in a national waste terminal storage 
facility (HEATING 5 and TRUMP heat transfer codes), 
2: 29007 (Y/OWI/SUB-76/49750) 
TRAWA, a transient analysis code for water reactions (PWR and 
a computer program to p 
performance in the core flow test Pe loop (OCER), 2: 2:29556 (GA- 


A-14057) 
COMPUTER CODES/V CODES 
Numerical simulation of hydrodynamic of Mark I 
suppression poo. Key phase report 3 code; SURGE 
code), 2:29798 (EPRI P-345) 


PIPE STRESS and VERPIP codes for stress sa ent 
verifications of PEC reactor 4. Yo 2:29565 (RT/ING-75-1) 
COMPUTER NETWORKS/MO 
Monitor of distributed data systems (MO DDS): Part 2, detailed 
functional tions, 2:31731 (UCID-17314(Pt.2)) 
COMPUTER NETWORKS/SPECIFICATIONS 
Monitor of distributed data systems (MODDS): Part 2, detailed 
functional ifications, 2:31731 (UCID-17314(Pt.2)) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 


See also PDP COMPUTERS 
COMPUTERS/BIBLIOGRAPHIES 
Minicomputers. Vol. I. 1964-June, 1975 (a berg, cr? with 
Report for 1964-Jun 1975, 2:31725 ‘S/PS-76/ 
72) 
Minicomputers. Vol. II. July 1975-July 1976 (a bi 
Report for Jul 1975-Jul 1976, 2: PS 716/ 
-annual status wt No. y 
1975 (Summaries of research activities 35 for 
Plasma Resende 2:31714 (AD-A-023930) 


Task V. report No. 52, July 1, 1975-September 30, 1976 
(ERDA and Comput Lab. Courant Inst. of 
i Row You: (COO 3077- 
134) 
COMPUTERS/USES 
Directory of com users in nuclear medicine, 2:31015 
(ORNL/BCTIC-1) 


PLASTIC COMPOSITES, 


ae f geothermal wells. report No. 2, Jul 
wi yy - 
1976, 2:29323 (BNL-50578) 4 


CONTINENTAL SHELF/BASELINE ECOLOGY 


CONCRETES/MECHANICAL 
led reactor base- 
5 rog 


anuary 1, 1974-June 30, 1 1975, 239993 (ORNL- 


CONCRETES/PERFORMANCE TESTING 
-temperature led reactor base- 


report, January 1, 1974-June 30, 1975, {ORNL- 


CONCRETES/PHYSICAL PROPERTIES 
-temperature reactor base-tec 
report, January 1, 1974-June 30, 1975, {ORNL- 


) 
CONCRETES/TEMPERATURE EFFECTS 
HTGR Safety Evaluation Division quarterly report, January 1976- 
March 1976, 2:29775 (BNL- G-50524) 
CONCRETES/USES 
Gilwice coking plant uses refractory 
coke oven batteries (9 refs.), 2:28253 
CONDENSED AROMATICS 
See also BENZOPYRENE 
NAPHTHALENE 
CONDENSED AROMATICS/CARCINOGENESIS 
Isotope effect on the carcinogenicity of 3-methylcholanthrene 
after selective deuteration of the 1-methylene group, 2:31248 
(CONF-751027-) 
CONDENSED AROMATICS/COMBUSTION HEAT 
Enthalpies of formation of selected naphthalenes, 
diphenylmethanes, and bicyclic ere 2:28744 
CONDENSED AROMATICS/FORMATION HEAT 
Enthalpies of formation of selected nap  aehey 
diphenylmethanes, and bicyclic 2:28744 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/CORROSION 
Problems especially relating to sea water condensers, 2:29681 
(FRNC-CONF-158) 
CONDENSER COOLING SYSTEMS/WATER CHEMISTRY 
Problems especially relating to sea water condensers, 2:29681 
(FRNC-CONF- 158) 
CONDUCTORS 
See ELECTRIC CONDUCTORS 
CONNECTICUT/ENERGY SUPPLIES 
Briefing book on the energy situation in New England, 2:29986 
(BNL-21918) 
CONNECTICUT RIVER/THERMAL POLLUTION 
Cons) River ecological study: a synopsis, 2:31188 (CONF- 
25- 


for overhauling 


138 kV splice for extruded dielectric cables. Final report, 2:29433 
(EPRI-EL-354) 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-1 REACTOR 


DEWARS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/DESIGN 
losion containment devices: design considerations, 2:30720 
SAND-74-0218) 
Investigation of the transportation 
lants, 2:31586 (BNWL-2025) 
CONTAINERS/RECYCLING 
Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a nny — abstracts). Report for 1964-may 
76, 2:30626 (NTIS/PS-76/05 14) 
CONTAINMENT SHELLS/ DESIGN 
Protective nuclear power plant shell of prestressed reinforced 
concrete, 2:29694 
CONTAINMENT SHELLS/EQUIPMENT PROTECTION 


DEVICES 
Device for ing the containment vessel dome of a nuclear 
reactor (Patent; LMFBR), 2:29603 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
hase report (V 3 code; SURGE 
code), 2:29798 (EPRI NP-345) 
INTAMINATION (S URFACE) 
See SURFACE CONTAMINATION 
CONTINENTAL SHELF/BASELINE ECOLOGY 
Fisheries and renewable resources of the Northwest Atlantic 
Shelf, 2:30854 (BNL-50484) 


requirements for fusion power 


1118 
See JOINTS 
CONNECTORS/DESIGN 
138 kV splice for extruded dielectric cables. Final report, 2:29433 
(EPRI-EL-354) 
CONTAINERS 
See also CAPSULES 
CASKS 


CONTINENTAL SHELF/BOUNDARY LAYERS 


Patterns of larval fish distributions in the Middle Atlantic Bight, 
2:30853 (BNL-50484) 

Petroleum, temperature, and toxicants: examples of suspected 
responses by plankton and benthos on the Continental Shelf, 
2:31238 (BNL-50484) 

Plankton processes in Mid-Atlantic nearshore and shelf waters and 
energy-related activities, 2:30851 (BNL-50484) 

Structure and stability in three marine benthic communities in 
southern New England, 2:30852 (BNL-50484) 

CONTINENTAL SHELF/BOUNDARY LAYERS 

Some aspects of bottom sediment transport mechanics on the 

Continental Shelf, 2:31264 (BNL-50484) 
CONTINENTAL SHELF/GEOLOGICAL SURVEYS 

Summary report of the regional geology, petroleum potential, 
environmental geology, and technology for ec and 
development in the area of proposed Lease Sale 48, California 
Continental Borderland, 2:28472 (USGS-OFR-76-787) 

CONTINENTAL SHELF/HYDROLOGY 

Introduction to shear flow dispersion and its relevance to 

dispersion on the Continental Shelf, 2:30850 (BNL-50484) 
CONTINENTAL SHELF/MANAGEMENT 

Effects of energy-related activities on the Atlantic Continental 

Shelf, 2:30848 (BNL-50484) 
CONTINENTAL SHELF/OIL WELLS 

Outer Continental Shelf oil and gas pong short course held 

in Washington, D.C., May 26-27, 1976, 2:28504 (COO-4019-1) 
CONTINENTAL SHELF/SEDIMENTS 


Distribution and transportation of suspended sediment, 2:30883 
(BNL-50484) 
CONTINENTAL SHELF/WELL DRILLING 
Outer Continental Shelf Standard: safety requirements for dri 
operations in a hydrogen sulfide environment, 2:28677 (GSS- 
OCS-1 


CONTROL ELEMENTS/DEFORMATION 
Fuel and —- rod bowing (PWR), 2:29709 (CENPD-225) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Power generating apparatus (Patent; wind turbine), 2:29376 
CONTROL SYSTEMS/DESIGN 
HTGR power plant turbine-generator load control system 
(Patent), 2:29529 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
CONVEYORS 
Transport by rubber belt conveyors at the lignite open-pit facilities 
in the Serbian Federal Republic of Yugoslavia (SERJ), 2:28381 
CONVEYORS/DESIGN 
Apparatus for continuous mining (Patent; 11 claims), 2:28435 
COOK-1 REACTOR/THERMAL EFFLUENTS 
Field studies of submerged-diffuser thermal plumes with 
comparisons to predictive model results., 2:30894 (CONF- 
760727-2) 
COOK-2 REACTOR/THERMAL EFFLUENTS 
Field studies of submerged-diffuser thermal plumes with 
comparisons to predictive model results., 2:30894 (CONF- 
760727-2) 
ILANT CLEANUP SYSTEMS/DESIGN 
Gas cooled nuclear reactors (Patent), 2:29531 
COOLANTS 
(See also specific coolant materials.) 
COOLANTS/PURIFICATION 
Recovery of boric acid from ion exchangers (Patent), 2:30364 


See HEAT EXCHANGERS 
COOLING 
See also REFRIGERATION 
COOLING/TIME DEPENDENCE 
Improved method for determining thermal conductance and 
—- body temperature with cooling curve experiments, 
:31 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/BIOLOGICAL EFFECTS 
Combined toxicity effects of chlorine, ammonia, and tem; 
on marine plankton. Progress report, September 16, 1975- 
September 30, 1976, 2:30895 (COO-2532-2) 
COOLING SYSTEMS/SAMPLING 
Detection of filamentous iron bacteria in open recirculating 
cooling water systems, 2:30866 (BM-RI-820) 
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COOLING SYSTEMS/WATER POLLUTION 
Detection of filamentous iron bacteria in open 
cooling water systems, 2:30866 (BM-RI-820) 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/BIBLIOGRAPHIES 
Cooling towers (citations from the NTIS data base). Report for 
1964-Jul 1976, 2:29684 (NTIS/PS-76/0658) 
Coolin pea Part I. Design and performance (citations from 
the Engineering Index data base). Repent for 1970-Jul 1976, 
2: 29685 ¥(NTIS/PS-76/0659) 
Cooling towers. Part II. Environmental studies (citations from the 
Engineering Index data base). Report for 1970-Jul 1976, 2:29686 
S/PS-76/0660) 
COOLING TOWERS/COMPARATIVE EVALUATIONS 
Wet and dry cooling towers for large power units, 2:29385 
(CONF-750346-) 
COOLING TOWERS/CONSTRUCTION 
Cooling tower constructed by new method (Nuclear power 
plants), 2:29691 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Oak Ridge fog and drift code (ORFAD) user’s manual, 2:30816 
(ORNL/TM-S201) 
COOLING TOWERS/NOISE POLLUTION CONTROL 
Noise formation and noise reduction in wet cooling towers, 
2:29405 (CONF-750346-) 
COOLING TOWERS/SEISMIC EFFECTS 
Stresses in column-supported hyperboloidal shells subject to 
seismic loading, 2:29387 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPEPODS/BIOLOGICAL RADIATION EFFECTS 
Effects of acute ionizing radiation on selected life s of the 
calanoid copepod Diaptomus clavipes schacht, 2:31160 
(ORNL/TM-5060) 
COPEPODS/SPATIAL DISTRIBUTION 
Small-scale horizontal distribution of coastal copepods, 2:30862 
COPEPODS/TEMPERATURE EFFECTS 
Assessment of power-plant effects on zooplankton in the near field 
(Eurytemora affinis, Acartia tonsa), 2:31195 (CONF-750425-) 
Interactive effects of temperature, salinity, and other factors on 
coastal copepods, 2:31206 (CONF-750425-) 
COPPER/ATOM COLLISIONS 
Computer simulations of low energy displacement cascades in a 
face centered cubic lattice (25 to 200 eV, Frenkel pairs, kinetics, 
COMENT, stability), 2:31305 (HEDL-SA-886) 
COPPER/BIOLOGICAL ACCUMULATION 
Concentrations of copper, iron, lead, nickel, and zinc in freshwater 
algal blooms, 2:31237 
Influence of copper high-tension lines on plants and soils, 2:31236 
= organisms around outfall pipes in ~~ Monica Bay, 
2:31245 
COPPER/BIOLOGICAL EFFECTS 
Some effects of temperature, chlorine, and 
and growth of the coon stripe shrimp 
(CONF-750425-) 
COPPER/CHEMICAL ANALYSIS 
NIOSH analytical methods for Set M, 2: saad (PB-254228) 
COPPER/ECOLOGICAL CONCENTRATI 
Influence of copper high-tension lines on ~ ll and soils, 2:31236 
Progress report and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
COPPER/ENVIRONMENTAL TRANSPORT 
Progress report and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
COPPER/GRAIN BOUNDARIES 
Study of grain boundary segregation mes the wing electron 
emission technique. Annual technical p rt VI, 
January 1, 1976-December 31, 1976, 2 30285 ( (COO-2166.23) 
COPPER/INTERATOMIC FORCES 
Study of grain boundary segregation using the Auger electron 
emission technique. Annual technical progress report VI, 
January 1, 1976-December 31, 1976, 2: 30255 (COO-2166-23) 
COPPER/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
“hase from it in the purified flue gas, 2:28317 (CONF- 


COPPER/USES 
Copper and solar energy, 2:29181 (SAN/1122-76/2) 


on the survival 
us danae), 2:31200 
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COPPER 63 TARGET/PHOTONUCLEAR 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron enh 2: 31392 (ORO-5128-4) 
COPPER 64/SCINTISCANNING 


harmaceuticals: radiolabeled bleom 
c, 57Co, 11Tn, ®7Ga, Zn, 


COPPER 64/TISSUE 
Tumor-specific radiopharmaceuticals: radiolabeled 
/sup Cc, 57Co, ®7Ga, Zn, 64 
COPPER BASE ALLOYS/STRESS CORROSION 
Study of grain boundary segregation using the rhe ae electron 
emission technique. Annual technical progress report VI, 
Jan 1, 1976-December 31, 1976, 2 30255 (COO-2166-23) 
COPPER RIDES/CHEMICAL REACTION KINETICS 


Diffusion-limited solvated electron reactions in ethanol and water, 


2:30417 
COPPER CHLORIDES/IONIC CONDUCTIVITY 


Diffusion-limited solvated electron reactions in ethanol and water, 


2:30417 
COPPER COMPOUNDS/CHEMICAL REACTION KINETICS 
Spontaneous demethylation of N- 
methyltetraphenylporphinatocopper(II) chloride in chloroform 
tetraphenylporphinatoco 2: 
COPPER NITRATES/ CORROSIVE EFFECTS 
Study of grain boundary using the 
emission technique. Annual technical (OOO? 
January 1, 1976-December 31, 1976, 2:30255 (C00.216623) 
COPPER ORES/MINING 
Study of waste generation, treatment, and disposal in the metals 
Tl Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
105 
COPPER SULFATES/CORROSIVE EFFECTS 
Study of grain boundary segregation using the Auger ee 
emission technique. Annual technical progress report 
January 1, 1976-December 31, 1976, 2:30255 (CO0-2166-23) 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORE CATCHERS 
Problems of a core-catcher for a gas-cooled fast breeder reactor, 
2:29853 (EURFNR-1340) 
CORE CATCHERS/DESIGN 
Preliminary design of a borax internal core-catcher for a gas 
cooled fast reactor, 2:29819 (KFK-2352) 
Reactor core melt containment receptacle (Patent), 2:29859 
CORONA (SOLAR) 
See SOLAR CORONA 
CORONARIES/BLOOD FLOW 
Toxicity of icles on intracoronary i 
tracer techniques; microspheres), 2:31172 
CORROSION PRODUCTS/ADSORPTION 
— of tion of fission and corrosion products and of 
ponding isotopes from liquid waste (Patent), 2:28987 
CORROSION PRODUCTS high 
Mass transfer of corrosion products in hig =o 
pressure water circuits, 2:29672 (AAEC/E-3 
CORROSION RESISTANT ALLOYS/EROSION. 
behavior of materials in a coal-gasification 
environment, 2:30282 
CORROSION RESISTANT ALLOYS/OXIDATION 
Corrosion-erosion behavior of materials in a coal- 
environment, 2:30282 
CORROSION RESISTANT ALLOYS/THERMODYNAMIC 


(/sup 99m/Tc 


2:302 
COSMOLOGICAL MODELS/ANISOTROPY 


Studies in 
COSMO) 

Homogeneous cosmologies with neutrino fields, 2:31296 
COULOMB EXCITATION/S MA 

Classical-limit S-matrix for Coulomb excitation, 2:31438 
COULOMB FIELD/THREE-DIMENSIONAL CALCULATI 

Remarks on the numerical solution of 

isolated charge distributions, 2:317 
UNTERS IATIO 


IN) 

See RADIATION DETECTORS 

COUPLED CHANNEL THEORY/OPTICAL MODELS 

ical model representation of coupled channel effects, 2:31436 
(ORO-5128-7) 

COVERINGS/OPTICAL PROPERTIES 

Trade-offs in optical characteristics of materials 

collectors, 2:29207 (CONF-7410171-1) 


W-MILKERS 
See RADIOISOTOPE GENERATORS 
See CRUSTACEANS 


vitation, 2:31297 
Y/NEUTRINOS 


‘s equation for 


for solar heat 


CRYSTAL RIVER-3 REACTOR/FLOODS 


REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 

See IMMUNITY 


See RIVERS 
CRITICAL HEAT FLOW 

See DEPARTURE NUCLEATE BOILING 
CRITICALITY ACCIDENTS 

See RADIATION ACCIDENTS 
CRUDE OIL 

See PETROLEUM 
CRUSTACEANS 

See also COPEPODS 

LOBSTERS 

CRUSTACEANS/MORTALITY 

Resistance of a northwestern crayfish, Pacifastacus leniusculus 
(Dana), to elevated temperatures, 2:30919 

CRUSTACEANS/SEASONAL VARIATIONS 

Effects of a thermal effluent on the ostracods of Par Pond, South 
Carolina, 2:31202 (CONF-750425-) 

Seasonal distribution of a podocopid ostracod in a thermally 
altered area of Tampa Bay, Florida (Haplocytheridea 
setipunctata), 2:31203 (CONF-750425-) 

CRUSTACEANS/TAXONOMY 
Freshwater decapod crustaceans (Palaemonidae, Cambaridae) of 
the Savannah River Plant, South Carolina, 2:30897 (SREL-7) 
CRUSTACEANS TEMPERATURE EFFECTS 
ects of constant and cyclic temperature r on pe 
larval development of a brachyuran crab 
2:31199 (CONF-750425-) 
Effects of power-plant entrainment temperatures on oxygen 
consumption patterns of amphipods and grass shrimp 
Gammarus, Palaemonetes), 2:31201 (CONF-750425-) 
ects of a thermal effluent on the ostracods of Par Pond, South 
Carolina, 2:31202 (CONF-750425-) 

Resistance of a northwestern crayfish, Pacifastacus leniusculus 
(Dana), to elevated temperatures, 2:30919 

Seasonal distribution of a podocopid ees in a thermally 
altered area of Tampa Bay, Florida ( 
setipunctata), 2:31203 (CONF- 750425-) 

CRYOGENIC FLUIDS/EVAPORATION 
Effect of floating ae on free surface of cryogenic liquids in 
containers, 2:3032 
CRYOGENIC FLUIDS/HEAT TRANSFER 

Heat transfer rate in nucleate boiling of cryogenic fluids and 

carbon dioxide, 2:30610 
CRYOGENIC FLUIDS/NUCLEATE BOILING 

Heat transfer rate in nucleate boiling of cryogenic fluids and 

carbon dioxide, 2:30610 
CRYOGENIC FLUIDS/USES 

Freezing of activated —— for quick reactivation of waste water 
treatment plants, 2:3011 

Use of low temperature for the treatment of certain industrial 
waste matter and refuse, 2:30623 

CRYOGENICS/JOINTS 
Simple demountable device to fix A-tight in rings, 2:30487 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS/BOUNDARY CONDITIONS 
Boundary conditions + cryopumping in fusion machines of the 
31 


Cryopumps for tokamak nuclear fusion reactors, 2:31705 
oe of the cryopumps and cryogenic ancillary equipment 
roposed for JET, 2:31703 
CRYO 'ATS/AUXILIARY SYSTEMS 
Liquid helium saver, 2:30484 
CRYOSTATS/DESIGN 
3He cryostat with an automatically refilled condensation stage for 
long term operation, 2:30475 
enic installatioc. for the energy storage experiment 'ESPE2’, 
79 
Design of small constant flow cryostats, 2:30482 
Liquid helium saver, 2:30484 
Some construction features of a cryostat for superconducting 
electron microscope lenses, 2:30488 
CRYOSTATS/PERFORMANCE 
3He cryostat with an automatically refilled condensation stage for 
long term operation, 2:30475 
installation for the energy storage experiment 'ESPE2’, 


Very high cooling power adsorption cryostats for temperatures 
below 0.7 K, 2:30474 
CRYOSTATS/VALVES 
Lambda-tight ruby valve, 2:30486 
CRYSTAL RIVER-3 REACTOR/FLOODS 
Flood protection of Crystal River Unit 3 Nuclear Plant, 2:29851 


113S 
CREEKS 
Fe, /sup 
CRYOPUMPS/PERFORMANCE 


CSF PROCESS 
Conceptual design for advanced coal liquefaction commercial 
lant. Quarterly technical progress report (final), April 21-July 
oun: 1976, 2:28304 (FE-2251-TQ-1) 
LATTICES 


“fas Carlo studies of percolation phenomena for a simple cubic 
lattice, 2:30254 
SOIL CHEMISTRY 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
CURIUM/UPTAKE 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
CURIUM OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 
troscopy, review), 2:30285 (CONF-760956-4) 
CURRENT LIMITERS/DESIGN 
Development of current limiting conductor. Final report, 2:29429 
(EPRI-EL-286) 
CURRENT LIMITERS/ECONOMICS 
Development of current limiting conductor. Final report, 2:29429 
(EPRI-EL-286) 
CURRENT LIMITERS/PERFORMANCE 
Development of current limiting conductor. Final report, 2:29429 


P 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/PLASMA CO 
con etration into a deep channel line cusp, 2:31474 
TOOLS/COMPARATIVE EVALUATIONS 
“aaa experiments with two and three-start spiral vane drums in 
Walsum Allied Colliery, 2:28427 
CUTTING TOOLS/PERFORMANCE 
Pyronol torch: a non-explosive underwater cutting tool, 2:30649 
CUTTING TOOLS/SURFACES 
Solar energy absorbing article and method of making same 
(Patent), 2:29226 
ANOGEN/REM 


Purification of coke oven gas with production of sulfuric acid and 
ammonium sulfate (Patent; 11 claims), 2:28259 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ACCELERATORS 
See also CYCLOTRONS 
CYCLIC ACCELERATORS/REVIEWS 
Particle beams and plasmas, 2:30668 (CERN-76-09) 
CYCLIC ADENOS MONOPHOSPHATE 
See AMP 
CYCLONE SEPARATORS/DESIGN 
Comparison of certain ee of cyclones installed within fluid-bed 
rocess vessels, 2:2864 
cy PHOSPHAMIDE 
See ENDOXAN 
CYCLOTRON INSTABILITY 
Electromagnetic ion cyclotron instability in current-carrying 
collisional plasmas, 2:31549 
CLOTRONS/ISOTOPE PRODUCTION 
radionuclides (**K, 12°Cs, 127Cs, ®**Rb, 127Xe, 
= use -puri udes *He, 
2. igh-purity (Inc 
CY CLOTRONG/USES" 
Biomedical cyclotron in a medical center: capabilities and 
2:31032 
ILOVAKIA/COAL INDUSTRY 
“ye tt perspective of coal, 2:28461 
CZECHOSLOVAKIA/GEOTHERMAL RESOURCES 
Geothermal resources of the central depression of the Danubian 
Basin in Slovakia, 2:29237 
CZECHOSLOVAKIA/GEOTHERMAL WELLS 
Geothermal resources of the central depression of the Danubian 
Basin in Slovakia, 2:29237 


DAMS/SEISMIC EFFECTS 
Dynamic properties of the Ainono earth dam and the Ushino 
rock-fill dam, 2:29098 
Environmental assessm on roposed generating station for 
Darlington, 2:29719 (INI -mf-3215) 
Proposed Darlington generating station. Environmental 
assessment/synopsis, 2:29718 (INIS-mf-3214) 


Supplementary report: cooling water systems for Darlington G.S., 
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li for Darlington G.S., 
iu emen rt: cooling water systems or War) 


assessm enerating station for 
Darlington, 2:29719 mf- 
Proj Darlington generating station. En 
eee report: cooling water systems for Darlington G.S., 


:29729 (INIS-mf-3216 
DARLING 'ON-2 REACTOR/THERMAL EFFLUENTS 


Supp 


ent, 

Darlington, 2:29719 GNIS 3215 
Pro Darlington enerating station. Environmental 
2:29718 (INIS-mf-3214 

Supplemen eport: cooling water systems for Darlington G.S., 

:29729 (I S-mf-3216 6) 
Supplemen eport: cooling water systems for Darlington G.S., 
59729 3216) 
DARRIEUS ROTORS/TURBINE BLADES 
Application of laminated wooden blades to a two-meter 
type vertical axis wind turbine, 2:29373 (SAND-75-0284) 
DATA ACQUISITION SYSTEMS 
Computer storage of data obtained in the measurement of radium 
in vitro, 2:31738 (ANL-76-88(Pt.2)) 
DATA ACQUISITION SYSTEMS/EQUIPMENT INTERFACES 
Command interpreter for the Padua data acquisition system, 
2:31686 (AED-Conf-76-309-064) 
DATA ACQUISITION SYSTEMS/PERFORMANCE 
New developments of the data acquisition + for the T.F.R. 
experiment, 2:31687 — 
DATA ANALYSIS/COMPUTER CO 
Stepwise Regression (For forward or ~, —_ solution to 
——— regression problems, in FORTRAN), 2:31729 (SAND- 


DATA PROCESSING/COMPUTER CODES 


ATD user's manual (For unpacking, scalin 
and statistical analysis of data), 2: 2 
REA ERATURE CO 


water systems for Darlington G.S., 
1 R/ENVIRONMENTAL EFFECTS 
station for 


Analysis of fuel temperature pons with two- 
region core system, 2:29749 — 
OIC ACID/LAB 
Use of compounds labeled with stable isotopes for studies on rate- 
limiting step in microsomal eye (Rats, liver, 
deuterium, tritium, '*C), 2:30946 
TER OIL TERMINALS 


DEEP WATER 
New ot offshore bulk the 1980's, 2:30639 
Tagging _— deer fawns in south-central Washington, 1969-1974, 


DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEHYDROGENASES/BIOCHEMICAL REACTION KINETICS 
Sequential enzymatic synthesis and separation of '*N-L-glutamic 
13N-L-alanine (Glutamic acid dehydrogenase, glutamic 
ic acid transaminase), 2:31036 
DEHYD! GGENASES/METABO 
Glucose-l-?°C as a tracer for the measurement of systemic glucose 
production, 2:31002 (CONF-751027-) 
Use of ethanols labeled with stable iso’ in metabolic studies in 
vivo (Deuterium, 'C, rats), 2:30983 ( NF. 751027- 
DELTA-966 RESONANCES/PARTICLE tipsy and ty 
Study of neutral mesons eS into ag 
ex t), 2: 


:28961 1 (CONF-761020- 


iter code transient thermal margin anal 
of a reactor core 2: (CENPD 
DESALINATION REACTO: 
Small and medium size oll reactors for desalination, 


2:29642 (AED-Conf- 
ESOXYRIBONUCLEIC ACH ACID 
See DNA 


IESULFURIZATION 
See also BISCHOFF PROCESS 
CLAUS PROCESS 
DESULFURIZATION/DEMONSTRATION PLANTS 
status and performance of the Commonwealth 
Will County limestone scrubber, 2:28338 (EPA-S00/ 


CSF PROCESS 
ering, 
D 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
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on flue gas desulfurization. Volume I, 


RADIATION TION DE STECTORS 
ADSORPTION 


DEUTERIUM/. 
Study of the interaction of hydrogen and deuterium with the 


DEUTERIUM/BIOCHEMISTRY 
Possible _— of deuterium in the initiation and propagation of 


Resistometric study 
low tem tures, 2: 
Theoretical studies of species. Progress 
March 1, 1976 Februsty 1977 at 
a at Harvard College Observatory), 2:31310 (COO-2887- 


DEUTERIUM/ISOTOPE EFFECTS 


Correlation of the vapor pressure 046k (COO. 
force fields in the iguid state, 2: ‘Osu 

'wo-step synthesis o' requiring no metal deuterides, 2:3039 
DEUTERIUM COMPOUNDS/ METABOLISM 


Heavy water effects on the *C/"*C ratio of exhaled CO, in rats 
(70), 2:30980 (CONF-751027-) 
EUTERIUM TARGET/PROTON REACTIONS 


(p,2p) ex ts at the University of Maryland cyclotron, 
2: (ORO-5128-6) 


pod power Rev), 2331381 (C 2:31381 ORO.3624- 


7) 
DEUTERON BEAMS 
Biomedical cyclotron in a medical center: capabilities and 
roblems, 2:31032 
ON REACTIONS/STRIPPING 
Accurate Q-value measurements and masses in the iron region 
((d,p) vs (n,y) reactions), 2:31401 
IEVELOPING COUNTRIES 


Economics of nuclear energy in the developing nations, 2:29634 
DEVELOPING COUNTRIES/NUCLEAR WER 
for countries in Africa, 2:29450 


helium for space experiments, 2:30481 


(CONF-751027-) 
DIAL PAINTERS/BLOOD PRESSURE 
Long-term effects of radium exposure in female dial workers: 
hematocrit and blood pressure, 2:31161 (ANL-76-88(Pt.2)) 
DIAL PAINTERS/RADIATION MONITORING 
Macrodistribution of ?*Ra in the skeleton of a radium dial painter, 
2:31164 (ANL-76-88(Pt.2)) 
rea water 
renal failure, 2:31010 CONE 75 1027-) 
GMS DEVICE) 


See LIMITERS 
DIATOMACEOUS EARTH/EVALUATION 
ey oe evaluation of the diatomite formation of the Lost 
ld, California, 2:28625 
DIATOMS/TEMPERATURE 
Combined toxicity effects of chlorine, ammonia, 


See PYRIMIDINES 
IRANE 


ARIES/PLANNING 
was) of an integrated energy vocabulary, 2:29935 (PB- 
iC MATERIALS/AC LOSSES 
report 230242 (EPRE-TD-103) 
rt in), 2: 
—— of the evaluation of electrical 


fluids: 2:29431 1223431 (PB 233110) 


2:29431 S/STRE SE 


reactor-technological 
739683 Cont? 22) 


Fission track method: i ications and 
technique, applications results, 2:30677 
IELECTRICS 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/BOTTOMING CYCLES 
Feasibility test on compo the internal combustion engi 
for automotive vehicles, Task II. Final report, 2:30151 (Coo- 


) 
DIESEL ENGINES/CATALYTIC CONVERTERS 
Catalyst device to purify the exhaust gases from internal 
rooms or other endangered spaces, 
DIESEL SEL ENGINES / EXHAUST GASES 
contamination of mine ventilation systems (25 
DIESEL ENGINES/EXHAUST RECIRCULATION SYSTEMS 
Reducing oxides of nitrogen in a diesel engine by means of exhaust 
recirculation, 2:30183 
EL ENGINES/LEAD-ACID BA 


TTERIES 
(Patent; vertical and diagonal wires), 2:29928 
DIESEL SEL ENGINES NES/PERFORMAN RMANCE TESTING 
powerplant evaluation, 2:30127 (DOT-TSC-OST-76- 


DIESEL ENGINES/SMOKES 
ey study on exhaust smoke in diesel engine, 2:30198 
Op’ hi il from catal 
timizing the oxidation of gas o' lytic i 
order to obtain bitumens and diesel oil fuel, 2:28676 
DIESEL FUELS/PURIFICATION 
Influence of organic sulfur compounds on urea com 
yield of liquid — from diesel fuel cuts, 2:28653 
Investigation of the phlegm of catalytic cracking as additional raw 
material to increase diesel fuel resources, 2:28657 
DIET/BIOLOGICAL EFFECTS 
Metabolic balances of ?!°Pb and ?"°Po at natural levels, 2:31182 
DIFFERENTIAL EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
KORTEWEG-DE VRIES EQUATION 
POISSON EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Design of transonic cascades by conformal transformation of the 
complex characteristics, 2: 28888 (COO-3077-136) 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Method of lines solution of differential equations (MOL1D 
package), 2:31723 (COO-3077-139) 
User's s view of solving stiff ordinary differential equations, 2:31721 
(COO-2383-0036) 
DIFFUSION/MEASURING METHODS 
Sputter sectioning of diffusion speci 2:30251 
DIGESTIVE SY: DISEASES/DIAGNOSTIC TECHNIQUES 
Radionuclide imaging of intestinal infarction, 2:31071 
DIGITIZERS/SP CATIONS 
Large-scale digitizer system (LSD) for charge and time 
sy in high-energy physics experiments, 2:30689 (LBL- 
DIMERS/CHEMICAL BONDS 
Theoretical observations on the structural  joonzel 
BENZENES 


See XYLENES 
INE 


See ACETONE 
DISCRETE ORDINATE METHOD 
Diffusion synthetic acceleration methods for the diamond- 
discrete-ordinates equations, 2:31441 (LA-UR-77- 


DISHW ASHERS/WASTE HEAT 
device for dishwashers (Patent), 2:30459 
(CLEAR FUELS 
rsion of nuclear fuel particles in a solid.) 
DISPE SION NUCLEAR FUELS/SWELLING 
Numerical solution of the sodaaeatiiiensen — uation system for infinite 
cylindrical fuel core swelling, 2:29702 (FEI-463) 
CT HEATING/PLANNING 
velopment of s 
“Thermos” program, 2: 29647 
DIVERTORS/D IGN 
tion of the - divertor field 


IES 
Practical feasibility of a bundle divertor for a Tokamak power 
reactor, 2:31682 (AED-Conf-76-309-051 = 
DIVING OPERATIONS/BIOLOGICAL STRESS 
Predictive studies IV: work capability and p 
— to pressures to 


DMSO 
(Dimethyl sulfoxide.) 


ical effects in 
1600 FSW, 


115S DMSO 
( -751027-) 
DEUTERIUM/DIFFUSION 
1 
See BORANES 
aluat! 
an elastic dielectric 


DMSO/BIOLOGICAL EFFECTS 


DMSO/BIOLOGICAL EFFECTS 
Survival of fetal rat pancreases frozen to -78 and -196°, 2:30976 
DNA 

(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 

Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 

DNA/BIOCHEMISTRY 
Monophosphate end groups produced in radiation-induced strand 
breakage in DNA (Gamma radiation), 2:31105 
DNA/BIOLOGICAL RADIATION EFFECTS 
Effects of high and low polymer DNA on DNA biosynthesis in 
some radiosensitive organs of irradiated animals (Gamma 
radiation), 2:31156 (ERDA-tr-222) 

Radiation and hydrodynamic effects on template ab 
DNA in extracellular synthesis of RNA, a thi 
radioprotection of T2-DNA template 
radiation), 2:31104 (ERDA-tr-222) 

Recombination of uv-induced pyrimidine dimers in human 
fibroblasts, 2:31129 

DNA/BIOLOGICAL REPAIR 
Impaired DNA synthesis in the roots of y-irradiated seedlings, and 
(#H and '‘C tracer techniques, Phaseolus aureus, 
Vicia Vicia faba, pe: ba, aa 2:31125 (ERDA-tr-222) 

Value of measurements of DNA repair levels in predicting 

carcinogenic potential of chemicals (uv and x radiation), 2:31110 
DNA/BIOSYNTHESIS 

§7Ga-citrate incorporation and DNA synthesis in tumors, 2:31181 

Effects of high and low polymer DNA oi on DNA biosynthesis in 
some radiosensitive organs of irradiated animals (Gamma 
radiation), 2:31156 (ERDA-tr-222) 

Impaired DNA synthesis in the roots of y-irradiated seedlings, and 
(3H and tracer techniques, Phaseolus aureus, 
Vicia faba, . 2:31125 (ERDA-tr-222) 

Value of measurements of DNA repair levels in predicting 

carcinogenic potential of chemicals (uv and x radiation), 2:31110 
DNA/CHEMICAL PROPERTIES 

Radiation and hydrodynamic effects on template p' 

DNA in extracellular synthesis of RNA, and thio 

radioprotection of T2-DNA template properties (Gamma =e se 

radiation), 2:31104 (ERDA-tr-222) 
DNA/CHROMATOGRAPHY 

DNA unwinding component of the nonhistone chromatin 
proteins, 2:30939 

DNA/METABOLISM 

Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 

Incorporation of exogenous DNA in tissue of irradiated animals 
(Gamma radiation), 2:31150 (ERDA-tr-222) 

Inhibitory effect of blood serum from irradiated animals on in 
vitro incorporation of *H-thymidine in rat thymocyte DNA 
(Gamma oe 2:31153 (ERDA-tr-222) 

DNA/RADIOSENSITIVITY EFFECTS 

Effect of high polymer homologous DNA on epithelial c’ 
the rat duodenum following irradiation in caus of 820 
(Gamma radiation), 2:31157 (ERDA-tr-222) 

DNA/STRAND BREAKS 
Endonuclease II, apurinic acid endonuclease, and exonuclease III, 


2:30938 
in DN. ps produced in radiation-induced strand 
A (Gamma radiation), 2:31105 


See DEPARTURE NUCLEATE BOILING 
RETRIEVAL 


See INFORMATION RETRIEVAL 
DODECANOIC ACID/LABELLING 
Use of compounds labeled with stable isotopes for studies on rate- 
limiting step in microsomal hydroxylations (Rats, liver, 
deuterium, tritium, '*C), 2:30946 (CONF-751027-) 
DODEWAARD REACTOR/RADIOACTIVE EFFLUENTS 
Radioactivity measurements in the environment of two nuclear 
wer plants in the Netherlands, 2:29499 (CONF-750346-) 
DODEWAARD REACTOR/REACTOR OPERATION 
Annual report, 1975, 2:29484 (INIS-mf-3306) 
DOGS/BIOLOGICAL RADIATION EFFECTS 
Comparative response of dogs and monkeys to sublethal acute and 
onens) low dose-rate gamma-ray exposure, 2:31143 (LA- 


See COOK-2 REACTOR 

DOPAMINE/METABO) 

Novel metabolic pathway in the metabolism of 5-(4!-chloro-n- 
butyl)picolinic acid ('*C, tracer techniques, rats), 2:30986 
(CONF-751027-) 
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Use of deuterated tyrosine and phenylalanine i study of 


IMETR 
See also ELECTRON DOSIMETRY 
NEUTRON DOSIMETRY 
PROTON DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
X-RAY DOSIMETRY 
-union coordination meeting on 
radiation intensive beams, Moscow, USSR, 25 Nov 197. 
2:30680 (CONF-7511124-(Absts.)) 
DOUBLE FOCUSING SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
DOUBLET-3 DEVICE/NEUTRAL BEAM SOURCES 
120-keV neutral-beam injection-system development, 2:31643 
(AED-Conf-76-309-110) 
CHAMBERS/ANALOG-TO-DIGITAL CONVERTERS 
— digitizer system, analog converters, 2:30688 (LBL- 


7) 
DRIFT INSTABILITY/THREE-DIMENSIONAL 
CALCULATIONS 
Formation of convective cells, anomalous diffusion op 
due to drift instabilities, 2:31512 (PPPL-1316) 
See also DRILLING EQUIPMENT 
Calculation of the hydraulic parameters of drilling with small- 
sized hydromonitor bits, 2:28526 
DRILL BITS/MATERIALS 
Improving the efficiency of cutting drill bits by using vacuum-arc- 
remelted steel, 2:28527 
DRILL BITS/OIL WELLS 
Effect of the nozzle distribution in the drill bit on the cleaning of a 
well bottom, 2:28543 
DRILL BITS/OPERATION 
Analysis of the operation of drillin, 
the = of large-diameter cores, 2:2854 
‘ectiveness of drilling with various i i 
on the Tatar oil fields, 2:28558 
DRILL CORES/ACTIVATION ANALYSIS 
Possibility of multielemental analysis of slurry in study of 
geological section of wells, 2:28486 
DRILL CORES/EVALUATION 
Evaluation of the vibracorer as a tool for underwater geotechnical 
explorations, 2:31281 
DRILL CORES/SAMPLING 
a of using drilling rigs with removable core samples, 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILLING EQUIPMENT/DESIGN 
Drill director (Patent), 2:30526 
Well drilling tus (Patent), 2:30525 
DRILLING EQUIPMENT/OPERATION 
Drill director (Patent), 2:30526 
Well drillin, (Patent), 2:30525 
DRILLING PMENT/STANDARDIZATION 
Standard series of drilling tools for Comecon member states, 
2:30520 (UCRL-Trans-11214) 
DRILLING EQUIPMENT/TECHNOLOGY ASSESSMENT 
Geothermal drilling technology, 2:29328 
DRILLING FLUIDS/ACTIVATION ANALYSIS 
a of multielemental analysis of slurry in study of 
section of wells, 2:28486 
iG FLUIDS/CHEMICAL COMPOSITION 
be * of oil-base drilling solutions under the conditions of the Tatar 
Autonomous Republic oil fields, 2:28557 
DRILLING FLUIDS/CHEMICAL PROPERTIES 
Use coh circulating fluid containing the AS-5 surface active agent, 
2:28525 
DRILLING FLUIDS/CHEMICAL REACTIONS 
Effect of the drilling solutions on deformation of artificial samples 
of bischofite, 2:28560 
DRILLING FLUIDS/FLUID FLOW 
Syeatte of the solid phase of drilling solutions during jet impact 
well bottom, 2:28559 
DRILLING FLUIDS/PERFORMANCE 
Laboratory experimental investigations of the use of a 
New antivibration circulating fluids to improve the efficiency of 
diamond drilling, 2:28523 
pparatus for removing solids from drilling (Patent), 2:2861 
DRILLING MUD 


See DRILLING FLUIDS 
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DRILLING PLATFORMS 
See PLATFORMS 
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DROPLETS/EVAPORATION 
me of volatile liquid droplets onto a hot liquid surface, 
DRUGS 
See also CAFFEINE 
HYPNOTICS AND SEDATIVES 
NARCOTICS 
PSYCHOTROPIC DRUGS 
RADIOPHARMACEUTICALS 
DRUGS/BIOASSAY 
Plasma levels of d1-3-(1,1-dimethy! 1)-6,6a8,7,8, 10, 10aa- 
illy 109514) by quantitative mass eae 
uterium, dogs), 2:30988 (CONF-751027-) 
of Sazaguan 
ation in si multi it 
mes (Mice), 2:31233 
— of al gs by ion monitoring: quantitative 


Fistd ionization mass to tracer 
studies and isotope dilution analysis, 2: 303 751027.) 


C) using mass fragmentography, 2:30968 (CO 
DRUGS/EXCRETION 
Stable isotope methods for pharmacokinetic studies in man (N- 
acetylprocainamide, '*C), 2:30950 (CONF-751027-) 
DRUGS/METABOLISM 
Breath analysis of hepatic microsomal function in man ('*C), 
2:30994 (CONF-731027-) 
of ethambutol in plasma and GC-CI-MS 
using a deuterated internal 2,2'-(ethylene-d4- 
Metabolic switc fe) ig ways as a 
substitution (Caffeine, (x (CONF- 
New technigue for the determination of metabolites labeled by the 
C) using mass fragmentography, 2:30968 (CONF- 
Stable ee methods for pharmacokinetic studies in man (N- 
acetylp 18C), 2:30950 (CONF-751027-) 
DRUGS/MONITORING 
Analysis of abused drugs by selected ion monitoring: quantitative 
com of electron impact and chemical ionization, 2:30923 
(CONF-751027-) 

DRUGS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of ethambutol in plasma and urine by GC-CI-MS 
using a deuterated internal standard (**C, 2,2'-(ethylene-d.- 

diimino)-di-l-butanol), 2:30991 (CONF-751027-) 
DRUGS/TISSUE DISTRIBUTION 
Stable isotope methods for pharmacokinczic studies in man (N- 
acety’ 2:30950 (CONF-751027-) 
DUAL-PURPOSE PO PLANTS/DESIGN 
reactors for supply of 
and steam, 2:29645 (ORNL/TM-5794) 


See SMALL INTESTINE 
DUST COLLECTORS/DESIGN 
Particulate bed dust collectors (Patent; gravel bed filters), 2:30121 
DUST COLLECTORS/OPERATION 
Particulate bed dust collectors (Patent; gravel bed filters), 2:30121 
DUSTS/CONTROL 
Dust control at a transfer poin' foam and water 
Technical report, “4 28373 (PB-255440) 
Full-scale utility boiler test with solvent refined coal (SRC). 
=e progress report, July-November 1976, 2:28450 (FE- 
1 
DUSTS/HEALTH HAZARDS 
lied-air hood report, 2:31261 NNUREG-6612-MS) 
DUSTS/RADIOCHEMICAL ANAL 
Radiochemical 


CLING 
Particulate bed dust collectors (Patent; gravel bed filters), 2:30121 
DYE LASERS/Q-SWITCHING 
Passive Q-switch cell (Patent), 2:30593 
DYE 


thesia 2:3 30533 ‘AD -027152) 


devices for dye lasers. 


DYES/METABOLISM 
Radioiodinated lipophilic dye for study of atherosclerosis (151, 1- 
31052 
DYES/SYNTHESIS 
Radioiodinated lipophilic dye for study of atherosclerosis (***I, 1- 
0-tolueneazo-2-naphtol), 2:31052 
oO spectral emittance ium, and samarium 
above 1000 K, 2:30252 
DYSPROSIUM CHLORIDES/THERMODYNAMIC 
. PROPERTIES 
Heats of dilution of some aqueous rare earth 
at 25°C. III. Rare earth chiorides, 2:30385 


solutions 


E LAYER 
See E REGION 
E REGION/WIND 
Kinetic description of ionospheric dynamics in the thiee-fluid 
approximation (Conservation equations), 2:31302 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
STRATOSPHERE 
ing through the atmosphere. Volume 75, 2:30706 
EARTH ATMOSPHERE/AEROSOL MONITORING 
Organic constituents of atmospheric particulate matter (Europe; 
Atlantic Ocean), 2:30789 
EARTH ATMOSPHERE/AIR QUALITY 
Consideration of environmental standards pertaining to air 
pollution, 2:30826 
EARTH ATMOSPHERE/LASER-RADIATION HEATING 
Feasibility of creating reduced-density channels in air by 
absorption of laser radiation, 2:31298 (UCRL-52174) 
EARTH ATMOSPHERE/SULFATES 
a ratio measurements in atmospheric sulphate studies, 
= 7 
EARTH ATMOSPHERE/TRACER TECHNIQUES 
Heavy methanes as atmospheric tracers, 2:30730 (CONF-751027-) 
EARTH CRUST/CREEP 
Interaction _ fault slip and lithospheric creep, 2:31271 
EARTH CRU /FRACTURES 
Thermal se across fracture zones and the gravitational 
edge effect, 2:31276 
EARTH CRUST/HEAT FLOW 
Thermal model of continental lithosphere, 2:31275 
EARTH CRUST/MATIiEMATICAL MODELS 
Thermal model of continental lithosphere, 2:31275 
EARTH CRUST/SLIP 
Interaction of fault slip and lithospheric creep, 2:31271 
EARTHQUAKES 
See also MICROEARTHQUAKES 
EARTHQUAKES/DISTRIBUTION 
Bouyant zones, great earthquakes, and unstable boundaries of 
subduction, 2:31270 
EARTHQUAKES/FORECASTING 
Earthquake prediction studies in Southern California. Research in 
pro 1976, 2:31268 (NP-21302) 
F tional meeting of the Universities Council for 
ae engineering research, 2:31269 (UCEER-4) 
Recent results in earthquake prediction, 2:31273 
EARTHQUAKES/MEETINGS 
Fourth national meeting of the Universities Council for 
earthquake engineering research, 2:31269 (UCEER-4) 
EARTHQUAKES/RESEARCH PROGRAMS 
Fourth national meeting of the Universities Council for 
earthquake engineering research, 2:31269 (UCEER-4) 
EARTHQUAKES/SEISMIC DETECTION 
A deterministic methodology for discriminating between 
earthquakes and underground nuclear explosions. Final 
ne. report 1 Apr 1974-30 Jun 1976, 2:30727 (AD-A- 
027705 
EAST MESA GEOTHERMAL FIELD/GEOPHYSICAL 
SURVEYS 
Mesa geothermal anomaly, Imperial Valley, California: a 
comparison and evaluation of results obtained from surface 
eophysics and drilling, 2:29287 
MESA GEO MAL FIELD/TEST FACILITIES 
ERDA test facilities, East Mesa Test Site. Geothermal resource 
investigations, Imperial Valley, California, 2:29321 (NP-21624) 


(Emergency core cooling system.) 
See also LPCI 
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ECCS/FLUID FLOW 


ECCS/FLUID FLOW 
Cold leg ECC flow oscillations (PWR), 2:29797 (EPRI-NP-282) 
ECCS/PERFORMANCE 
Evaluation of WASH 1400 ate to the a balances in the 
German core melting pr of reactor 
safety: Promotion Plan RS 72 c (PWR ), 2:29858 (NP- 


BWR blowdown/emer; red core ont 


progress report, April 1-June 30, 1976, 
ECCS/RELIABILITY 
Reliability investigation of the reactor safety system used 
control a loss-of-coolant accident (PWR), 2:29503 (SRD-R-41) 
ECCS/SIMULATION 
Modeling of quench front progression and heat transfer by 
radiation during reflooding of a tubular test section, 2:29802 


:29804 70804 1304-2) 


See ECOSYSTEMS 
ECOLOGY 
See also RADIOECOLOGY 
ECOLOGY/RESEARCH PROGRAMS 
Annual report 1975. AbbreviatEd edition, 2:31103 (DEU-73- 
3(ed.1975)) 
INOMETRICS 


Econometric models of the demand for motor fuel, 2:30128 (R- 
1561-NSF/FEA) 
ECONOMETRICS/MATHEMATICAL MODELS 
General equilibrium with a replenishable natural resource: a 
comment, 2:29942 
ECONOMICS 
See also ECONOMETRICS 
ECONOMICS/MEETINGS 
Frontiers of power technology conference, 2:29936 


See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/ENVIRONMENTAL IMPACTS 
Ecological impact assessment, 2:29946 (CONF-750706-) 
ECOSYSTEMS/SAMPLING 
Sampling for contaminants in ecological systems, 2:30734 
EDEMA/TRACER yl 
Simple method of measuring J ngeer f onary extravascular water using 
heavy water, 2:31085 (CONF-751027-) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/HATCHING 
Effects of various time-excess temperature histories on hatching 
success of blueback herring, American shad, and striped bass 
2:31220 (CONF-750425-) 
/ TEMPERATURE EFFECTS 


Effects of various time-excess temperature histories on hatching 
—_ of blueback herring, American shad, and striped bass 
2:31220 (CONF-750425-) 


STEMS 
See EXHA a RECIRCULATION SYSTEMS 
EHF RADIATI 
See MICROWA VE RADIATION 
EHRLICH ASCITES TUMOR/RADIONUCLIDE KINETICS 
Com; tive study of tumor uptak e and tissue distribution of 
H 


-citrate, InCls, and '*?HgCls, 2:31056 
EHRLICH ASCITES TUMOR/ ANNING 
Tumor-specific radiopharmaceuticals: radiolabeled bleom 


203 Pp, /sup Cc, 57Co, 111Tn, 87Ga, Zn, 64 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Prospects for the use of an automatic reclosure system for 
switches in 750 kV power transmission lines, 2:29434 
Results of comparative tests on insulator strings for 110, 220, and 
400-kV transmission lines, 2:29435 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EL TATIO GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Drawdown test results differentiate between crack flow and 
poe bed permeability, 2:29344 
(Devices fi nd/ lectrical from 
ices for production and/or storage of e ene, 
chemical reactions; excludes FUEL oats ‘ELLS and at 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/ANODES 
Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin = electromotive force measurements and 
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ELECTRIC BATTERIES/BIBLIOGRAPHIES 

Lithium batteries. Vol. I. 1964-1974 (citations from the NTIS data 

wie for 1964-1974 (175 abstracts), 2:29876 (NTIS/PS- 

Lithium batteries. Vol. II. 1975-May 1976 (citations from the 
NTIS data base). Report for 1975-May 1976 (74 abstracts), 
2:29877 (NTIS/PS-76/0543) 

Lithium batteries (citations from the ent Index data base). 
Report for 1970-May 1976 (115 abstracts), 2:29878 (NTIS/PS- 


76/0544) 
Magnesium batteries (citations from the NTIS data base). Report 
for 1964-Sep 1976, 2:29881 
Magnesium batteries Seton from the En; 
base). Report for 1970- 1976, 2:29882 ENTIS/ES.76/0942) 
ELECTRIC BATTERIES/ LING 
Battery cell cooling system (Patent; excess battery heat usable to 
warm vehicle, cooling system can also cool vehicle), 2:29932 
ELECTRIC BATTERIES/DESIGN 
Apparatus and method for connecting cells of a battery with 
forced circulation (Patent), 2:29892 
alkaline cell with good storage properties, 


Solar power pack tus 
ELECTRIC BATTERIES/ELECTR 


Alkaline battery (Patent; teeta ae in welding their 
conductive plates to electrodes), 2:29923 

Basic research on ceramic materials for energy storage and 
conversion systems. Pro; report, December 1, 1975- 
November 30, 1976 (TleZnle, ThCdle, and 
solid electrolytes and electrodes), 2:30070 (COO-2564-2) 

Continuous production of covers for tubular battery electrodes 
2:29922 


echanisms using reflection and electron 
Final on 15 Jan 1972-14 Jan 1976, 2:29901 (AD_A-027698)" 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
ELECTRIC BATTERIES/ELECTROLYTES 
Basic research on — materials for energy and 
conversion systems. Progress report, December 1, 1975- 
November 30, 1976 (TleZnle, IngCdIe, ThCdle, and Ine 
solid electrolytes and electrodes), 2:30070 (COO-2564-2) 
Electrochemical studies of mass transport in high temperature 
electrolytes (Molten BeF2-LiF mixtures), 2:30387 
Electrolyte for high-temperature sodium source of electric energy 
(Patent; NaOH + Nal and/or NaBr), 2:29920 
Solid electrolytes: alkali-ion transport in skeleton structures. 
Semiannual technical summary report, 1 Jan-30 Jun 1976 
oo and Ki 9sSi: 0504), 2:29902 (AD-A- 
ELECTRIC BATTERIES/GASES 
Catalytic device for storage battery (Patent; recombines released 
Hz and O: into water which is returned to rote 2:29931 
ELECTRIC BATTERIES/MEETINGS 
Workshop proceedings on ceramics for energy applications, 
2:30291 194-) 
Ex a liability of 1 
e re ty of power supply systems 
using renewable sources of energy by means of bnodal 
distribution curves, 2:29900 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Role of ceramics in energy systems ERDA/NSF workshop: 
ceramics for energy applications, 2:28267 (CONF-751194-) 
ELECTRIC BA 
barrel for a battery (Patent), 2:29930 


See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/COOLING 
Water cooled high a energy cable with a corrosion resistant 
coolant pipe, 2:29432 
C CABLES/CORONA DISCHARGES 
Investigation of mechanism of breakdown in XLPE cables. Final 
rt, 2:29426 (CONS/1422-1) 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Investigation of mechanism of breakdown in XLPE cables. Final 
report, 2:29426 (CONS/1422-1) 
New class of additives to inhibit tree in solid extruded 
cable insulation, 2:29427 (CONS/1826-1) 
ELECTRIC CABLES/PHYSICAL RADIATION EFFECTS 
Cable response solution techniques for the System-Generated 
Pulse environment. Vol. I. Methodology and 
—— of a system generated pulse cable 
2: 30697 (AD-A-027595) 
ELECTRIC CABLES/SLEEVES 
TEPREEL. — dielectric cables. Final report, 2:29433 


118S 
tr-1958) 

ECCS/PERFORMANCE TESTING 
(FRRSR-18) 

ECOLOGICAL COMMUNITIES 

2:29889 

See CAPACITORS 
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ELECTRIC CONDUCTORS/STRESSES 

Electrostrictive stress concentrations in an elastic dielectric 

containing two rigid spherical conductors, 2:30308 
ELECTRIC DISCHARGES 
See also GLOW DISCHARGES 
HIGH-FREQUENCY DISCHARGES 
ra-the: charg cle energies in a low tradio- 
F on pulsed discharge, 
‘ormation of a current in an intensive 
2:31502 (IAE-2442) 
C FIELDS 


See also COULOMB FIELD 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of oe strength electric fields on small 
laboratory animals. In 


_ rt, March 9, 1976- 
September 8, 1976, 2: 31253 31253 (CO) 71850-1) 
GENERATO 


CON TERS. 
ne also TURBOGENERATORS 
enerator-rectifier power for JET. A manufacturer's view, 
30 (AED-Conf-76-309-090) 
ELECTRIC GENERATORS/CONTROL SYSTEMS 
arate enerating apparatus (Patent; wind turbine), 2:29376 
C GENERATORS/DESIGN 
ees and testing of a proto’ Savonius wind machine, 2:29369 
3 GE /MATHEMA TICAL MODELS 
‘ord K-area boiler-turbine-alternator modeling project, 
2:29390 (ERDA-76-149) 
ELECTRIC GENERATORS/MECHANICS 
Application of wind power to the electric power system, 2:30036 
ELE IC GENERATORS/TESTING 
Design and testing of a prototype Savonius wind machine, 2:29369 
LOGGING/DATA PROCESSING 
Analytical solution of the equation describing electric logging of 
encased wells, 2:28513 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/MATHEMATICAL MODELS 
Hanford K-area boiler-turbine-alternator modeling project, 
2:29390 (ERDA-76-149) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/BIBLIOGRAPHIES 
Long-range forecasting properties of state-of-the-art models of 
for electric energy. Volume II. 


bibliography, 2:30014 (EPRI-EA-221(Vol.2)) 
ELECTRIC POWER/CALIFORNIA 
Assessment of the potential for full inati 
electric utilities, 2:30018 (LBL-5941) 
put-output ca coefficients for energy technologies (Input- 
output 2: :29940 (BNL-50608) 
ELECTRIC PO POWER/CHARGES 
Study of the electric utility industry demand, costs, and rates, 
2:30016 (FEA/D-76/289) 
bills, 1975, 2:30017 (FPC-R86) 
POWER/COST 


Analysis of current trends in nuclear and fossil powered 
generation costs, 2:29973 
Economics of geothermal heat as an alternate fuel, 2:29297 
ELECTRIC POWER/COST BENEFIT ANALYSIS 
“As low as practicable (ALAP)” environmental criteria, judicial 
POWER/DATA COMPILATION 
mY etics of the United States of America: an atlas (By counties), 
2:2 
g-range forecasting properties of state-of-the-art models 
marae electric . Volume I. Final report, 2:30013 
(EPRI- 1)) 


- forecasting properties of state-of-the-art models of 
Gaaltes electric energy. Volume II. Annotated 
bibli hy, 2:30014 (EPRI-EA-221(Vol.2)) 
Study of the electric utility industry demand, 
2:30016 
POWER/ECONOMIC IMPACT 


caeaneaas and socio-economic impacts of sales 
electrical energy to California utilities. Final report, 2:30019 
(PB-253984) 
CPO INOMICS 
Social impacts of advanced domestic load systems: 
some imi assessments and 2:30021 
C POWER/ENERGY POLICY 


of the California 


of secondary 


ELECTRIC POWER/ENERGY SOURCES 
Impact of technological change and economic factors on future 
supply and demand of alternative energy sources for generating 
electricity, 2:30020 
ELECTRIC POWER/ENVIRONMENTAL IMPACTS 
Environmental and socio-economic impacts of sales of secondary 
electrical energy to California utilities. Final report, 2:30019 
Solar d el 2:29136 
energy and electric utilities: can in’ - 
energy a 
ELECTRIC POWER/FORECASTING 
apes forecasting properties of state-of-the-art models of 
for electric energy. Volume I. Final report, 2:30013 
(EPRI-EA-221(Vol.1)) 
FPC issues tember summary of major electric system energy 
and load data, 2:30022 
C POWER/RESEARCH PROGRAMS 
Electric utility solar energy activities. 1976 survey, 2:29137 
SR) 
WER/TECHNOLOGY ASSESSMENT 
g new technologies for the electric utilities, 2:30015 


PUBLIC UTIL! UTILITIES 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
CIRCUIT BREAKERS 
RECTIFIERS 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/SAFETY STANDARDS 
Proposed standards for electrical systems: boats and associated 
2:30129 
CAL EQUIPMENT/STANDARDS 
IEEE trial-use standard criteria for separation of Class IE 
uipment and circuits, 2:29612 
CAL 
New class of additives to inhibit tree 
cable insulation, 2:29427 (CONS/ fen 
ELECTRICAL INSULATION/BREAKDOWN 
Investigation of mechanism of breakdown in XLPE cables. Final 
report, 2:29426 (CONS/1422-1) 
ELECTRICAL INSULATION/FAILURES 
New class of additives to inhibit tree growth in solid extruded 
cable insulation, 2:29427 (CONS/1826-1) 
ELECTRICAL INSULATORS/DIELECTRIC PROPERTIES 
oo0kc, 2 on thermally stressed electrical insulators up to 
C, 2:31691 (AED-Conf-76-309-085) 
POWERED VEHICLES/BIBLIOGRAPHIES 
se op automobiles (citations from the NTIS data base). 
for 1964-Jun 1976 (99 citations with abstracts), 2:30143 S/ 
PS-76/0560 
Electric automobiles (citations from the i Index data 
base). Report for 1970-Jun 1976 (284 citations abstracts), 
2:30144 S/PS-76/0561 
ELECTRIC-POWERED VEHICLES/COOLING 
Battery cell cooling system (Patent; excess battery heat usable to 
warm vehicle, cooling system can also cool vehicle), 2:29932 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Battery cell cooling system (Patent; excess battery heat usable to 
warm vehicle, cooling system can also cool vehicle), 2:29932 
Lithium batteries. Vol. I. 1964-1974 (citations from the NTIS data 
base). Report for 1964-1974, 2:29876 (NTIS/PS-76/0542) 
Lithium batteries. Vol. II. 1975-May 1976 (citations from the 
NTIS data base). Report for 1975-May 1976, 2:29877 (NTIS/ 


PS-76/0543) 
Lithium batteries (citations from the Index data base). 


-— for 1970 May 1976, 2:29878 76/0544) 
-POWERED VEHI CLES/ ELECTRIC 
CONTROLLERS 
Electrically propelled vehicle (Patent), 2:30150 
ELECTRIC-POWERED VEHICLES/HEATING 
Battery cell cooling system (Patent; excess battery heat usable to 
warm vehicle, cooling system can also cool vehicle), 2:29932 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Lead batteries (citations from the NTIS data base). Report for 
1964-May 1976, 2:29879 (NTIS/PS-76/0549) 
Lead batteries (citations from the Engineering Index data base). 
Report for 1970-May 1976, 2:29880 5 (NTIS/PS-76/0550) 
ELECTRIC- C-POWERED VEHICLES/LITHIUM-SULFUR 


in solid extruded 


BATTERIES 
Ceramics in advanced batteries, 2:29903 (CONF-751194-) 
batteries, 


Ceramics in lithium alloy/metal sulfide 


751 
and performance of Li-Al/iron sulfide cells 
energy storage and electric vehicles, 2:29883 (CONF-7 0617-3) 


2:29904 (CONF- 


| 119S ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
E 
E 
E 


ELECTRIC-POWERED VEHICLES/METAL-GAS 


storage device (Patent; resilient body of 
lows for differential thermal expansion), 


ELECTRIC-POWERED VEHICLES/METAL-GAS BATTERIES 
Metal halogen hydrate battery system (Patent; improved halogen 
hydrate forming and storage system), 2:29895 
ELECTRIC-POWERED CLES/METAL-NONMETAL 


BA 
Metal halogen hydrate battery system (Patent; improved halogen 
hydrate forming and storage system), 2:29895 
ELECTRIC-POWERED ICLES/SODIUM-SULFUR 
BATTERIES 
Ceramics in advanced batteries, 2:29903 (CONF-751194-) 
Ceramics in the sodium-sulfur bai , 2:29905 (CONF-751194-) 
ELECTRIC-POWERED VEHICLES/THERMOELECTRIC 
GENERATORS 
Solid state applications of direct ener, onegy comnaties and heat 
pumping ¥ a small automotive vehicle (Thesis), 2:30142 (AD- 
A-026321 
ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 
BATTERIES 
Metal halogen hydrate battery system (Patent; improved halogen 
hydrate forming and storage aaak 2:29895 
ELECTRODES/DESIGN 
ged electrodes for electrostatic precipitators (Patent), 
ELECTRODES/FABRICATION 
eed electrodes for electrostatic precipitators (Patent), 
Studies of the Ag-Pt interface formed by Ag deposition from 
sulfolane solutions on thin film electrodes, 2:30408 
ELECTROLYTIC CELLS/ELECTRODES 
Fundamental es ae and improvements of electrolyzers for 


the of 2:29053 
ELECTR IMAG 
— EMP: stripline | test ee for measuring transfer 


ce (For testing EMP shielding of aoe joints of 
bays for B-Is), 2:30699 (PEM-46) 
Time-domain modeling of nonlinear loads, 2:31454 ere 
ELECTROMAGNETIC PULSES/DATA PROCESSIN 
Requirements, tasks and attributes of EMP data a 
Final report, 2:30721 (AD-A-029941) 
ELECTROMAGNETIC PULSES/SIMULATION 
Note on the use of charge injection for SGEMP simulation. 
Topical report 1-31 Dec 1974, 2:30724 (AD-A-027218) 
ELECTROMAGNETIC PULSES/STANDARDIZED 
TERMINOLOGY 
Compilation of EMP terminology, 2:30700 (PEM-50) 
ELECTROMAGNETIC PUMPS/RESEARCH PROGRAMS 
Research and design results in MHD machines with liquid-metal 
working fluids, 2:30042 
OMAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
VISIBLE RADIATION 
ELECTROMAGNETIC RADIATION/REFLECTION 
Profile of a wave reflected on a plasma, 2:31552 (CEA-N-1914) 
ELECTROMECHANICS/RESEARCH PROGRAMS 
Molecular sciences (Summaries of research activities at Lawrence 
road Laboratory, University of California), 2:31318 (LBL- 
ELECTRON BEAM WELDING/TEMPERATURE 
MONITORING 
Temperature measurements in and around -beam 
cavity during welding, 2:30216 (UCRL-50016-76-3) 
ON BEAMS 


Generation of an intense ion beam by a pinched relativistic 
electron beam, 2:31506 (WIS-Ph-76/ 18) 
ELECTRON BEAMS/ELECTROMAGNETIC FIELDS 
Relativistic particle beam in a semi-infinite, axially symmetric 
conducting channel extending from a perfectly conducting 
lane, 2:31308 (UCID-17346) 
EL ON BEAMS/FOCUSING 
Tapered Z-pinch and its potential use for relativistic electron beam 
2:31507 
IN DOSIMETRY/CHEMICAL DOSEMETERS 
dosimetry of high-energy particles, 2:30683 (UCRL- 
Trans-11187) 
ELECTRON DOSIMETRY/PHOTOGRAPHIC FILM 


DOSEMETERS 
Chemical dosimetry of high-energy particles, 2:30683 (UCRL- 
Trans-1 1187) 
ELECTRON DOSIMETRY/RPL DOSEMETERS 
of high-energy particles, 2:30683 (UCRL- 
Tans- 
ELECTRON GAS/ONE-DIMENSIONAL CALCULATIONS 
Basic physics of one-dimensional metals, 2:30241 (BNL-21878) 
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ELECTRON GUNS/SPECIFICATIONS 
Electron beam in the MMD device, 2:31503 (IPPCZ-206) 
ELECTRON MICROSCOPY/MEETINGS 
Workshop on high resolution microscopy, 2:30702 (PUB-106) 
ELECTRON MICROSCOPY/RESOLUTION 
Workshop on high resolution microscopy, 2:30702 (PUB-106) 
ELECTRON P. WAVES/DECAY INSTABILITY 
Parametric decay of electron electrostatic waves pumped by an 
electromagnetic wave, 2:31574 
ELECTRON PLASMA WAVES/DISPERSION RELATIONS 
Observation of higher-order Landau mode, 2:31572 
ELECTRON PLASMA WAVES/HARMONICS 
Second harmonic generation in an overdense magnetized plasma 
column, 2:31555 (IPPCZ-206) 
ELECTRON PLASMA WAVES/KINETIC EQUATIONS 
Kinetic theory of the evolution of collective plasma excitations in 
an external electric field, 2:3156: 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
eT oscillations in a static electric field, 2:31561 (N- 
ELECTRON SOURCES/DESIGN 
Cylindrical electron beam diode (Patent), 2:29040 
ELECTRON TRANSFER/PREDICTION EQUATIONS 
Vestiges of the inverted region for highly exergonic 
transfer reactions, 2:30390 
ELECTRONEGATIVITY/ATOMIC MODELS 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
OSCILLATORS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/FABRICATION 
Comes ae _ through the use of electronic materials and devices, 
ELECTRONIC EQUIPMENT/FEDERAL TEST PROCEDURE 
R tions for the Administration and Enforcement of the 
iation Control for Health and Safety Act of 1968 (Radiation 
from electronic equipment), 2:31132 (FDA-76-8035) 
ELECTRONIC EQUIPMENT/HEALTH HAZARDS 
Regulations for the Administration and Enforcement of the — 
iation Control for Health and Safety Act of 1968 
from electronic equipment), 2:31132 (FDA-76-8035) 
ELECTRONIC EQUIPMENT/PACKAGING 
To the rescue: Garnet Austin Workshop comes through with 
needed help, 2:30439 (CONF-7701 11- a) 
ELECTRONIC. EQUIPMENT/RADIATION HARDENING 
Compilation of EMP terminology, 2:30700 (PEM-50) 
Summary note on report TR-61-B: EMP protective systems by the 
Defense Civil Preparedness Agency, 2:30701 (PEM-55) 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
Semi-annual status report No. 129, 1 July through 31 December 
1975 (Summaries of research activities at the itute for 
Plasma Research), 2:31714 (AD-A-023930) 
ELECTRONIC EQUIPMENT/RESOURCE CONSERVATION 
devices, 
ELECTRONIC EQUIPMENT/SURFACE FINISHING 
" kshop comes through with 
, 2:30439 (CONF-770111-1) 


IN INTERACTIONS/DEEP INELASTIC 
— elastic scattering of charged leptons (Cross sections, 


ymmetry), 2:31346 
ELECTRONS 
See also SOLVATED ELECTRONS 


Michigan, 2:31 


Progress report on the g-2 resonance experiments, 2:31334 
Status of anomalous moment calculations for electron 
and muon, 2:31341 


ELECTROSTATIC PRECIPITATORS/DESIGN 


ELECTROSTATIC PRECIPITATORS/ELECTRODES 
ee for electrostatic precipitators (Patent), 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Operational testing and operational behavior of through-put 
electrostatic precipitators, 2:29411 (CONF-750346-) 


See also METALS 


120S 
comes C fibers al 

Apparatus for electrodynamically separating particles from a gas : 
(Patent; corrugated paper filter), 2:30794 
Electrostatic - apparatus for vehicle engine exhaust 
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TRANSURANIUM ELEMENTS 
ELEMENTS/BIOLOGICAL EFFECTS 
Heavy metals and related trace elements, 2:30881 
NTS/UPTAKE 
Interrelationships between plant cadmium and uptake of some 
+ aaa from culture solutions by oats and lettuce, 
Search for biological effects of '*C-enrichmen: 
‘or lo y= it in i 
mammalian systems (Limb bud development in mouse 
 2:30981 (CONF. 731027) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN/EDUCATION 
Requirements set up by the National 
nuclear power SAAS- 
SCRAM 


See ELECTROMAGNETIC PULSES 
EMULSIONS/DEMULSIFICATION 
Stability of hydrocarbon layers at interface with aqueous 
demulsifier-reagent solutions, 2:28646 
EMULSIONS/STABILIZATION 


Stabilization of thin films of h by high-molecular- 


ydrocarbons 
weight components of conte oil, 2:28727 
Biological tal rel desert ecos 
lo environmental relatio in ecosystems of 
report, February 1, 1976-April 30," 


Nevada Test Site. 
1977, 2:30832 oo 10) 


DIS 
See also DIABE MELLITUS 
ENDOCRINE DISEASES/BIOLOGICAL EFFECTS 
15N nitrogen-balance studies in patients with testicular 
feminization, their relatives, and in normal subjects, 2:31005 
(CONF-751027-) 


Pharmacological studies of chemotherapeutic alkylating agents 


using chemical ionization and field tion mass 
spectrometry i amine; N,N 2,2-de- 
)phosphorodiamidic acid), 2 50548 (CONF. 


GY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
VALUE 
ENERGY/DATA COMPILATION 
— of the United States of America: an atlas (By counties), 
33 (BNL-50501) 
Federal Energy Information Locator System. Energy information 
ry Federal Government (Directory), 2:29934 (PEA/B-76/ 
ENERGY/DICTIONARIES 
— 7) it of an integrated energy vocabulary, 2:29935 (PB- 
ENERGY/ECONOMICS 
Energetics of the United States of America: an atlas (By counties), 
33 (BNL-50501) 
ENERGY/ENVIRONMENTAL EFFECTS 
Potential power-genera on the Atlantic Continental 
Shelf, 30898 
Federal Energy Information Locator System. information 
ry Federal Government (Directory), 2:29934 76/ 
ENERGY/INFORMATION SYSTEMS 


of 2:29935 
“assTk) an integrated energy vocabulary, (PB- 


GY/MEETINGS 
Frontiers of power tec conference, 2:29936 
ENERGY CONSERVATION 
Econometric models of the demand for motor fuel, 2:30128 (R- 


1561-NSF/FEA) 
Future residential and commercial demand in the 
Northeast, 2:29987 (BNL-50552) 
sp” reducing...energy use budget costs, 2:29984 (FEA/E-76/ 
action, 2: 3 
Thermod and energy use in amas ; 2:30311 
Under, compressed air 
ENERGY CONSERVATION/CO CALCULATIONS 


ENERGY CONSERVATION/ECONOMIC IMPACT 
before the 


Second Session, March 5, 1976, 2:29985 


ENERGY 


Energy conservation workshop for 
hel in Chicago, Illinois, 3-5, 1996, CERT (ERDA- 
ENERGY CONSERVATION/ENERGY POLICY 
What is energy conservation, 2:30076 (LBL-5919) 
ENERGY CONSERVATION/HEARINGS 
ERDA energy conservation programs. Hearing before the 
—— on Commerce, United States Sense, Ninety-Fourth 
Second Session, March 5, 1976, 2:29985 
ENERG CONSERVATION/MEETINGS 
conservation workshop for comm oe 
—_— Chicago, Illinois, November 3-5, 1976, 2 2 (ERDA- 


ENERGY CONSE® VATION/PLANNING 
Residential energy conservation strategies, 2:30085 (ORNL/CON- 


2) 
Consum Teckalol Branch plan, 
umer ucts ec gy Branch program 
2:29983 (ERDA-77-22) 
Strategic plans for energy research and development, FY 1976-FY 
1981, 2: 59962 (TID-27291) 
ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 
What is energy conservation, 2:30076 (LBL-5919) 
— CONSUMPTION/AIR POLLUTION 
— etics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
ENERGY CONSUMPTION/DATA ANALYSIS 
eee text and data for energy research, 2:30819 (CONF- 


(06-) 
Next steps, 2:31720 (CONF-750706-) 
Prospective capabilities in hardware, 2:31718 (CONF-750706-) 
Statistical analysis and display of energy-related data, 2:30026 
(CONF-750706-) 
CONSUMPTION/DATA COMPILATION 
——— tics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
ENERGY CONSUMPTION/DEMAND FACTORS 
Residential demand for energy: estimates of residential stocks of 
ease using capital. Volume II. Final report, 2:30027 (EPRI- 


CONSUMPTION/ECONOMICS 
-— tics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 
Next steps, 2:31720 (CONF-750706-) 
ENERGY CONSUMPTION/FORECASTING 
Energy requirements and resources, 2:29456 
F Demonstration Plan eke an economic 
Quarterly progress report, 2: (FE-2559-3) 
Future residential and commercial energy demand in the 
Northeast, 2:29987 (BNL-50552) 
, tial energy conservation strategies, 2:30085 (ORNL/CON- 
2 


a ions on breeding. II. Panel on energy requirements, 
ENERGY CONSUMPTION/MONITORING 
Energy consumption indicating = (Patent), 2:30088 
Energy monitoring system (Patent), 2:30090 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 
Energy and society, 2:29941 
Energy of waste and the problem of informed choices, 2:29997 
ENERGY CONVERSION. ONMENTAL EFFECTS 
t: ameliorating man’s disorder with nature's 
7 INF-750425- 
ENERGY CONVERSION/HEALTH 
ee pollutants on man, now and in the future, 
ENERGY CONVERSION/THERMAL EFFICIENCY 
What is energy conservation, 2:30076 (LBL-5919) 
ENERGY DEMAND/CAPITAL 
ee estimates of residential stocks of 
aks capital. Volume II. Final report, 2:30027 (EPRI- 
ENERGY DEMAND/COST BENEFIT ANALYSIS 
Energy demand and cost/benefit analysis, 2:30906 
Y DEMAND/FORECASTIN' 
Future residential and commercial demand in the 
Northeast, 2:29987 (BNL-50552) 
ENERGY MODELS 
Corporate modeling and financial planning, 2:29944 
Input-output capital coefficients for energy technologies (Input- 
output model), 2:29940 (BNL-50608) 
Local impact model, 2:29990 (LA-6665-MS) 
Long- forecasting properties of state-of-the-art models of 
for electric ener, Volume II. Annotated 
2:30014 RI-EA-221(Vol.2)) 


Po 121S ENERGY MODELS 

Commi inety-Fourth 
Congress, single family dwelling space heat energy demand sector 


ENERGY MODELS/MEETINGS 


a and dynamic programming model), 2:29988 (BNL- 


81) 
rontiers of power technology conference, 
MODELS/TESTING 
age forecasting properties of state-of-the-art models of 
—— for electric energy. Volume I. Final report, 2:30013 
(EPRI-EA-221(Vol.1)) 
ENERGY POLICY 
Brent 1 the energy situation in New England, 2:29986 
elms representation plan of the Energy Research and 
Development Administration, 2:30028 (ERDA-76/100) 
Econometric models of the demand for motor fuel, 2:30128 (R- 
1561-NSF/FEA) 
eg a status report with suggestions for policy 
action, 2:2 
Nuclear ener, polic in the Netherlands: short account of a 
failure, 2:2 (INIS-mf-3141) 
ENERGY POLICY/DECISION MAKING 


Decision analysis of energy alternatives: a comprehensive 
framework for decision-making, 2:30910 
—— making for energy choices, 2:29996 
of waste and the problem of informed choices, 2:29997 
Y POLICY/GOVERNMENT POLICIES 
s future, 2:29953 (AD-A-032221) 
ENERGY POLICY/MEETINGS 
= ve choices for the western region, 2:29959 (ERDA- 
Frontiers of power technology conference, 2:29936 
ENERGY POLICY/PUBLIC RELATI ONS 
Creating energy choices for the western region, 2:29959 (ERDA- 
76/1(PM-3) 
ENERGY POLICY/RESOURCES 
Natural resources policy, 1975-1985, 2:29958 
ENERGY POLICY AND CONSERVATION ACT/ 
IMPLEMENTATION 
Strategic Petroleum Reserve Plan (Public Law 94-163, Section 
154), 2:30006 (FEA/S-76/458) 
ENERGY SOURCE DEVELOPMENT/DECISION MAKING 
Consumer representation plan of the Energy Research and 
Development Administration, 2:30028 (ERDA-76/100) 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Local impact model, 2:29990 (LA-6665-MS) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


EFFECTS 
Valuation of aesthetic erences, 2:29950 
DEVELOPMENT/ENVIRONMENTAL 


Local impact model, 2:29990 (LA-6665-MS) 
ENERGY SOURCE DEVELOPMENT/LEGISLATION 
Nonnuclear ener; pone research and development Fiscal Year 1977 
authorization. before the Subcommittee on Energy 
Research and Water 1 esources of the Committee on Interior 
and Insular Affairs, United States Senate, Ninety-Fourth 
Congress, Second Session on S. 3105, February 3, 25, 27 and 
March 2, 1976, 2:29961 
ENERGY SOURCE DEVELOPMENT/PUBLIC RELATIONS 
Consumer representation plan of the Energy Research and 
Development Administration, 2:30028 (ERDA-76/ = 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Valuation of aesthetic preferences, 2:29950 
ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 
FACTORS 
NACo case studies on energy impacts: No. 3. for 
anticipated growth, Greene County, Pennsylvania (Effects of 
new coal mines on local communities), 2:28465 NE 21443) 
ENERGY SOURCES 
See also FOSSIL FUELS 


WASTE HEAT 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/AIR 
Solar energy, geothermal energy, gravitation in combustion with 
rotational energy. On the question of economical utilization of 
inexhaustible energy sources while showing concern for the 
environment (Book. in German), 2:30030 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
Energy and society, 2:29941 
Solar energy, geothermal energy, gravitation in combustion with 
rotational energy. On the question of economical utilization of 
inexhaustible energy sources while showing concern for the 
environment (Book, in German), 2:30030 
ENERGY SOURCES/COST BENEFIT ANALYSIS 
Energy and the environment cost-benefit analysis, 2:30903 


ERA Vol. 2, No. 12 


Probabilistic methods of assessing risk in cost-benefit analysis of 
nuclear power plants and alternative energy sources, 2:29970 
ENERGY SOURCES/DATA ANALYSIS 
pasones) in energy resources appraisal, 2:29955 (CONF- 
ENERGY SOURCES/DATA COMPILATION 
Energetics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
ENERGY SOURCES/DECISION MAKING 
Energy crisis and the choices for Brazil, 2:29991 
Y SOURCES/ECONOMICS 
—— tics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
ENERGY SOURCES/ENERGY POLICY 
= nr choices for the western region, 2:29959 (ERDA- 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Balanced program plan: categorical research. Volume 2. Analysis 
for biomedical and environmental research, 2:30913 (ERDA- 
116(Vol.2)) 
Energy and the environment cost-benefit analysis, 2:30903 
ENERGY SOURCES/FORECASTING 
alternate energy systems for power generation, 1975- 
Solar + A energy, gravitation in combustion with 
rotational energy. On the question of economical utilization of 
inexhaustible energy sources while showing concern for the 
environment (Book. in German), 2:30030 
Survey of world energy resources, 2:30904 
ENERGY SOURCES/GOVERNMENT POLICIES 
Natural resources policy, 1975-1985, 2:29958 
ENERGY SOURCES/MARKET 
Energy market up to 1990, 2:29992 
ENERGY SOURCES/MEETINGS 
Creatin choices for the western region, 2:29959 (ERDA- 
16/1 M3). 
y and the environment cost-benefit analysis, 2:30903 
ENER' SOURCES/NET ENERGY 
requirement of some energy resources, 2:29956 (INIS-mf- 


ENERGY SOURCES/REGIONAL ANALYSIS 
descriptions of lands in the State of Alabama, under which 
mineral estate, or a portion thereof, is owned by the Federal 
Government, 2:29957 
ENERGY SOURCES/RESEARCH PROGRAMS 
eee program, 1975 (For Baden-Wuertemberg), 2:29994 (DEU- 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 
Probabilistic methods of assessing risk in cost-benefit analysis of 
nuclear Fenn plants and alternative energy sources, 2:29970 
ENERGY 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
2:29135 


Storing electrical scale, 2:29862 
ENERGY STORAG 


Potential and applications for energy 
ENERGY STORAGE/SYSTEMS ANAL 
Development and tests of superconducting 
storage systems com its, 2:29864 
Apparatus for storing re-utilizing electrical energy 
in an electric power-supply network (Patent), 
ENERGY SUP! 
oD to reducing...energy use budget costs, 2:29984 (FEA/E-76/ 
ENERGY SUPPLIES/FORECASTING 
Impact of technological change and economic factors on future 


electricity, 
ENERGY SUPPLIES/MANAGEMENT 
OSD to reducing...energy use budget costs, 2:29984 (FEA/E-76/ 


See also NUCLEAR ENGINEERING 
“Proceedings ofthe sath international cryogenic engineering 
igs in’ 
conference, 2:30466 
ENGINEERING/MEETINGS 
Frontiers of power techno 


ENGINEERING/ 
quarterly report No. 3, 1976, 


Electronics 
U 
| 16 2.30848 16. 


See UNITED KINGDOM 
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ENHANCED RECOVERY 
See also MISCIBLE-PHASE DISPLA 
Is there a role for the geologist in enhanced recovery, 2:28603 
ENHANCED RECOVERY ATA COMPILATIO 
Final report (For use in planning ERDA's research programs), 
2:28505 
ENHANCED RECOVERY/DEMONSTRATION PROGRAMS 
ERDA in-house research on heavy oil recovery using 
unconventional methods (SolFrac process, solvent stimulation, 
in-situ combustion, CO: injection, and vapor therm process- 
California and Kansas), 2: 385 85 
ENHANCED RECOVERY 
Volume I. 


ay ium on enhanced oil and gas recovery. Volume II. 
se test functio: or 
development and evaluation, 2: 28866 Saget 
ENHANCED RECOVERY/RESEARCH 
Research program FY 1975, 2:28506 (NP 
ENRICHED URANIUM/FORECASTING 


Uranium enrichment methods: industrial aspects, 2:28881 
ENRICHED URANIUM/MARKET 
Supply of enriched uranium for the countries of the Common 
arket in 1970-1975, 2:28947 
ENRICHED URANIUM/PRODUCTION 
Nuclear fuel cycle. III. Uranium enrichment (History of 
=. cost, and comparison of competing technologies), 


(CHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
OLOGY 


Effects of power-plant entrainment on oxygen 
consumption patterns of amphipods _- 
Palaemonetes), 2: CO -750425-) 
ects of ae through Oconee Nuclear Station on 
— ; 4 assimilation rates of phytoplankton, 2:31193 (CONF- 


Effects of power-plant ing-water entrainment on the drifti 
macroinvertebrates of the Wabash River (Indiana), 2:31207 

zooplankton into a Mid-Atlan' 

trainment of estuarine to a -Atlantic power 
plant: delayed effects, 2:31194 (CONF-750425-) 

Incidence and effect of once-through cooling on young-of-the- 
year fishes at Long Point Bay, Lake Erie: a pi 
assessment, 2:31230 (CONF-750425-) 

— effects of temperature, salinity, and other factors on 

coastal copepods, 2:31206 (CONF-750425-) 

Thermal tolerance and ey movement of bluegill from two 
populations tested at different levels of acclimation temperature 
and water hardness, 2:31215 (CONF-750425-) 

ENTRAINMENT/MATHEMATICAL MODELS 

Assessment of power-plant effects on zooplankton in the near field 

affinis, Acartia tonsa), 2:31195 (CONF-750425-) 


INMENT 
Energetics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
ENVIRONMENT/DATA ANALYSIS 
aes anes base in SEEDIS, 2:30818 (CONF-750706-) 
Conference ter support of environmental science and 
analysis, 2: 31715 | CONF-750706-) 
Prospective ities in software, 2:31719 (CONF-750706-) 
ENVIRONMENT/MEETINGS 
Frontiers of power technology conference, 2:29936 
ENVIRONM /RADIATION MONITORING 
Conception of environmental monitoring at nuclear power plants 
in the G.D.R., 2:30809 (SAAS-204) 
Environmental monitoring by CaSO,:Dy TL dosimeters, 2:30682 
(KFKI-76-9) 


tal monitoring of nuclear power plants, 2:30810 


Environmen 
(SAAS-204) 
NRL perimeter radiation monitoring program - 1975. Interim 
a 2:30839 (AD-A-026242) 
Radioactivity measurements in the environment of two nuclear 
wer plants in the Netherlands, 2:29499 (CONF-750346-) 
RO NT/REMOTE SENSING 
Application of aircraft and “ERTS” data to environmental 
lems, 2:30729 
Balanced program pl plan: oe h. Volume 2. Analysis 
categ: researc’ 
for biomedical 2nd antsaenia research, 2:30913 (ERDA- 


116(Vol.2)) 
and development, FY 1976-FY 


239962 (TID-2729 


uctory lecture sampling strategies, 2: - 
ENV IRONMENT/STANDARDS 
Meeting and maintainin a tal standards 
product control, 2:30825 (EPA-600/2-76-152a) 
Nuclear Regulatory Commission and its role in environmental 
standards, 2:29948 
ENVIRONMENTAL EFFECTS/DECISION MAKING 
a fact bases and methods for sound energy decisions, 


ENVIRONMENTAL PROTECTION AGENCY/REGULATIONS 
Delays in constructing waste treatment facilities after award of 
construction ts: improvements made, 2:30110 (CED-77-1) 
ENVIRO AL TRANSPORT/MATHEMATICAL MODELS 
Pulsed dispersion of trace chemical concentrations in a saturated 
sorbing porous medium, 2:30838 
Random drift of an idealized oil patch, 2:30880 
ENZYME INHIBITORS/CRYSTALLOGRAPHY 
Soybean trypsin inhibitor. Crystallization and x-ray 
crystallographic study, 2:30920 
ENZYME INHIBITORS/MOLECULAR WEIGHT 
Soybean trypsin inhibitor. Crystallization and x-ray 
crystallographic study, 2:30920 


See also AMINOTRANSFERASES 
CARBONIC ANHYDRASE 
CARBOXYLASE 
DEHYDROGENASES 
HEXOKINASE 
HYDROXYLASE 
NUCLEASES 
OXIDASES 
OXIDOREDUCTASES 
PHOSPHATASES 
PHOSPHOTRANSFERASES 
POL YMERASES 
STREPTOKINASE 
TRANSFERASES 
TRYPSIN 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 
ENZYMES/METABOLISM 
Human endonuclease wag for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
from placenta, 2:30942 


See ENVIRONMENTAL PROTECTION AGENCY 
EPILATION/RADIOINDUCTION 
Dose effect relationship for epilation and late effects on spinal 
cord in rats exposed to gamma rays, 2:31158 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EP. CELL PROLIFERATION 
Effect of high polymer homologous DNA on epithelial — in 
the rat duodenum following irradiation in a dosage of 820 
(Gamma radiation), 2:31157 (ERDA-tr-222) 
EPOXIDES/CHEMICAL PROPERTIES 
Epoxidation of unsaturated fatty esters in argentation 
chromatography, 2:30931 
XY COMPOUNDS 


EPOXIDES 


forecasting properties of state-of-the-art models of 
“Langage electric energy. Volume I. Final report, 2:30013 
(EPRI-EA-221(Vol.1)) 
EPRI/RESEARCH PROGRAMS 
a the fact bases and methods for sound energy decisions, 


Cin the R and D pivot for new energy fuels, cycles, and storage, 


Early payoff from systematic to T and D 
lems (Electrical systems analysis), 2:3002 
Focus on greater reliability and verified safety for today’s nuclear 
lants, 2:29978 
IN RESONANCES 
See ETA-700 RESONANCES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
PLASMA/MAGNETOHYDRODYNAMICS 
Computational study of MHD equilibrium of noncircular 
reactor plasmas, 2:31529 
INTERFACES/ELECTRONIC CIRCUITS 
Analog signal conditioner interface of the adaptive intrusion data 
system, 2:30622 (SAND-76-0604) 


1238 EQUIPMENT INTERFACES/ELECTRONIC CIRCUITS 
See INSECTS 
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EQUIPMENT PROTECTION DEVICES 


UIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
Summary note on report TR-61-B: EMP pectoris et s 
Defense Civil Preparedness Agency, 2:30701 = 
UIPMENT PROTECTION DEVICES/DESIGN 
vice for protecting the a vessel dome of a nuclear 
reactor (Patent; LMFBR), 2:2960 
EQUIPMENT PROTECTION DEVICES/PERFORMANCE 
High voltage protection of hi wer ion sources by fast vacuum 
tube switches, 2:31639 (AE -76-309-114) 
IUM/EMISSIVITY 


Normal spectral emittance of erbium, dysprosium, and samarium 
above 1000 K, 2:30252 
ERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 2:30385 
ERYTHROCYTES/LABELLING 
Labeling blood cells with /sup 99m/Tc, 2:31023 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCHERICHIA COLI/BIOCHEMICAL REACTION KINETICS 
Ribosome slowed by mutation to streptomycin resistance 
(Escherichia coli), 2:30934 
ESCHERICHIA COLI/BIOCHEMISTRY 
Studies on meningococcal polysaccharides: characterization of the 
antigens from E. coli:Bos-12 by '*C NMR spectroscopy, 
2:30928 (CONF-751027-) 
ESCHERICHIA COLI/NUCLEASES 
— II, apurinic acid endonuclease, and exonuclease III, 
ESCHERICHIA COLI/PHOTOREACTIVATION 
Lethal effect of pyrimidine dimers induced at 365-nm in strains of 
E. coli differing in repair capability, 2:31122 
ESCHERICHIA COLI/RADIOSENSITIVITY 
Sensitivity of strains of Escherichia coli differing in repair 
capability to far uv, near uv and visible radiations, 2:31121 
ESCHERICHIA COLI/RESPIRATION 
Geochemical importance of isotopic fracti — 
respiration (Escherichia coli), 2:30969 (CONF. 75102 ) 


(Includes esters of organic “nd inorganic acids.) 
See also ACETYLCHOLINE 
CARBOXYLIC ACID ESTERS 
MALATHION 
PHOSPHOLIPIDS 
THIOPHOSPHORIC ACID ESTERS 
TRIGLYCERIDES 
ESTERS/CHROMATOGRAPHY 
Epoxidation of unsaturated fatty esters in argentation 
chromatography, 2:30931 
ESTROGENS/BIOLOGICAL EFFECTS 
15N nitrogen-balance studies in patients with testicular 
feminization, their relatives, and in normal subjects, 2:31005 


(CONF-751027-) 

ARIES, POLLUTION 

Thermal effluent in coastal rivers: a contribution to the location of 
wer plants, 2:31187 (CONF-750425-) 

ARIES/WATER POLLUTION 

oa in the oceans: problem or no, 2:30868 (EPA-600/3- 
ESTUARIES/WATER QUALITY 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
ECOSYSTEMS 


ARINE EC 
See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES/DECAY 
Study of neutral mesons decaying into zi and mitp4y 
gm experiment), 2:31337 (COO-1545-186) 


See ACE TALDEHYDE 
(CHEMICAL REACTION KINETICS 
Competitive radiotracer evaluation of relative rate constants at 
stratospheric temperatures for reactions of **Cl] with CH, and 
vs. CH2hCHBr (243° to 361°K), 2:30403 
NE/ELECTRONIC STRUCTURE 


Fine structure at the carbon 1s K edge in vapours of simple 
hydrocarbons, 2:28723 (DESY-SR-76/04) 
ETHANE/PRODUCTION ‘ 
ransition me' phite for production 
hydrocarbons thesis gas. Quarterly 
1976-October 31, 1976 | (CesNa; CeK; interaction of NaCl or KCl 
with graphite), 2:28281 (FE-2467-1) 
IOL/BIOCHEMICAL REACTION KINETICS 
2H metabolism by Fourier 
transform ‘erence spectroscopy (Rats, 
2:31012 (CONF-751027-) . 
ETHANOL/BIOSYNTHESIS 
Overseas research on the bi 


uction of fuels. Report 
No. 2, 2:29083 (NP-21438) oe 
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ETHANOL/CRITICAL HEAT FLUX 
Effect of the initial heat flux level on the transient critical heat 
flux, 2:30609 
ETHANOL/ELECTRONEGATIVITY 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
ETHANOL/LABELLING 
Use of ethanols labeled with stable iso 0 CONF. 15102 
vivo (Deuterium, rats), 2:30983 INF-75 
ETHANOL/METABOLISM 
2H and }5C tracer studies of ethanol metabolism by Fourier 
transform C[{?H, 1H] NMR difference spectroscopy (Rats), 
2:31012 (CONF-751027-) 
Use of ethanols labeled with stable iso lic studies in 
vivo (Deuterium, rats), 2:30983 ( 
ETHANOL/OXIDATION 
Use of ethanols labeled with stable iso O03 CONE T3102 
vivo (Deuterium, 2:30983 
ETHANOL/PHASE STUDIES 
rs for ethanol, 2:29090 


Benedict-Webb-Rubin 
ETHANOL/SYNTHES: 
Biosolar synfuels for transportation, 2:29074 (UCRL-52208) 
See ACETYLENE 
EHYDE 
See ACETALDEHYDE 
ine structure at the carbon 1s ge in vapours of simple 
hydrocarbons, 2:28723 (DESY-SR-76/04) 
NE/ENTHALP 


ETHYLE Y 
— thermodynamic properties of ethylene (Real fluid values), 


ETHYLENE/ENTROPY 
— thermodynamic properties of ethylene (Real fluid values), 


ETHYLENE/FREE ENERGY 
Derived thermodynamic properties of ethylene (Real fluid values), 


2: 
ETHYLENE/INFRARED SPECTRA 
Analysis of cigarette smoke by Fourier transform infrared 


2:30356 
LENE/METABOLISM 
Determina 


tion of ethambutol in plasma and GC-CI-MS 
using a deuterated internal ylene-d,- 
diimino)-di-l-butanol), 2:30991 (CONF-751027-) 
ETHYLENE/PRODUCTION 


ETHYLENE/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of ethambutol in plasma and urine by GC-CI-MS 
using a deuterated internal standard (*4C, 2,2’ 
2:30991 (CONF-751027- 


See POLYETHYLENES 
See ACETYLENE 
VINE 
See ACRIFLAVINE 
EUROPE 
See also CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC 
GERMAN FEDERAL REPUBLI 
ICELAND 
IRELAND 
ITALY 
NETHERLANDS 
POLAND 
UNITED KINGDOM 
USSR 
EUROPE/NATURAL GAS 
Natural gas in Western (Consumption in 1975 and 
proj for 1985), 2:30010 


WASTE DISPOSAL 

program on radioactive waste management disposal 
risk assessment, 2:28969 (CONF-761020-) 

EUROPE/RADIOACTIVE WASTE MANAGEMENT 


= program on radioactive waste management disposal and 
risk assessment, 2:28969 (CONF-761020-) 
IMMUNITIES/NUCLEAR 


EUROPEAN CO POWER PLANTS 
Operating results of the ee power stations and nuclear 
— ity generation in the European Community for 1975, 


EUROPIUM CHLORIDES/THERMODYNAMIC PROPERTIES 


at 25°C. III. Rare earth chlorides, 2:30385 
EUROPIUM COMPLEXES/RESEARCH PROGRAMS 
Research in nuclear chemistry. Pro; te Son March 1, 1976- 
ne 28, 1977 (Actinide and lanthanide with 
organic and inorganic ligands), 2:30421 (ORO- -67) 
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EUTECTICS/HEAT STORAGE 
System for collecting and storing solar aa (Patent), 2:29222 
EUTROPHICATION/DATA COMPILATIO 
Lake Eutrophication: results from the National Eutrophication 
Survey, 2:30878 (EPA-600/3-76-079) 
EVAPORATORS/ECONOMICS 
Evaporation: a prime target for industrial energy conservation, 
2:30093 (COO-2870-006) 
EVAPORATORS/ENERGY CONSUMPTION 
Evaporation: a prime target for industrial energy conservation, 
2:30093 (COO-2870-006) 
EVAPORATORS/OPERATION 
Evaporation: a prime target for industrial energy conservation, 
2:30093 (COO-2870-006) 
EXCITONS) ANNIHILATION 
Picosecond exciton annihilation in photosynthetic systems, 2:31091 
EXHAUST GASES/DESULFURIZATION 
ee 7 removing sulfur dioxide from exhaust gas (Patent), 
Process for removal of hydrogen sulphide and ammonia from 
us streams (Patent), 2:28353 
UST GASES/POLLUTION REGULATIONS 
Control of air pollution from new motor vehicles and engines. 
Public hearing, 2:30830 
EXHAUST RECIRCULATION SYSTEMS/CONTROL 
EQUIPMENT 
Control installation for exhaust gas recycling (Patent), 2:30195 
EXHAUST RECIRCULATION SYSTEMS/CONTROL 
SYSTEMS 
Cees for exhaust gas recirculation system (Patent), 
2:301 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Se arranged for recirculating exhaust gases (Patent), 
2:301 
Exhaust gas recycling a (Patent), 2:30168 
Method and device for cleaning gases exhausted from multi- 
cylinder internal combustion engine (Patent), 2:30196 
EXHAUST RECIRCULATION SYSTEMS/VALVES 
ie 2 — valve for exhaust gas purifying system (Patent), 
2:30187 
EXPLOSIVE FRACTURING/DEMONSTRATION PROGRAMS 
Chemical explosives fracturing field demonstrations. Final report, 
2:28765 (BERC/RI-77/2) 
EXPLOSIVE FRACTURING/ECONOMICS 
Specification of a model applicable to offshore geothermal sources 
with nuclear fracturing, 2:29352 
EXPLOSIVE FRACTURING/NUCLEAR EXPLOSIVES 
Specification of a model applicable to offshore geothermal sources 
with nuclear fracturing, 2:29352 
EXPLOSIVE INSTABILITY 
EXPLOSIVE INSTABILITY/NONLINEAR PROBLEMS 
Method of averaged Hamiltonian and the limitation of a two- 
stream explosive instability, 2:31540 (IPPCZ-203) 
EXPLOSIVE STIMULATION/DEMONSTRATION PROGRAMS 
Application of a novel rock fracturing method to oil and gas 
recovery (DYNA FRAC process), 2:28593 
Chemical explosive fracturing of gas wells (Virginia), 2:28770 
INENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
Fuel ~ NSRR high-tem: 
elongation rs for i perature water 
capsule. Proto’ differential transformer and the test, 2:29746 
for measuring the thermal expansion of 


F-1260 RESONANCES/DECAY 
Study of neutral mesons tp 3y and wi tp4y 


t), 2: (O00 1542.186) 
FABRY-PEROT IMETER/PERFO) 
za laser radiations using servo-lock 


interferometry, 2:30583 

FALLOUT 
(For radioactive fallout only.) 

See also WASHOUT 

Electrical spects of rainout. 
January 15, 1976-January 14, ionk 2:30733 (UCRL-13 
FARADAY GENERATORS 

See MHD GENERATORS 


FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
edical medical and 
medical cyclotron in a center: capabilities 
2: 


REACTO 
See also AFSR REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZPPR REACTOR 
FAST REACTORS/REACTOR INSTRUMENTATION 
Development of electrolyte analyzer of oxygen content of sodium, 
2:29567 (UJV-mf-1) 
Measurements of shear stress at walls, 2:29566 (UJ V-mf-1) 
Measurement and recording of temperature pulsations, 2:29576 
(UJV-mf-1) 
Measurements of turbulence characteristics of a gas stream b 
ry of the DISA 55A01 thermoanemometer, 2:29577 (UJV- 


mf- -1) 

Operatio Some the SE 42 type pressure transducer, 

Pressure difference measurements using SE 1150/W.G. pressure 
transducers, 2:29572 (UJ V-mf-1) 

Pressure difference and absolute pressure transducer by S.E. 
Laboratories. tion experience from measurements on the 
secon circuit of the experimental Na-H2O heat exchanger, 
2:29579 (UJ V-mf-1) 

Shear stress measurements, 2: pee (UJV-mf-1) 

FAST REACTORS/REACTOR KINETICS 
New algorithms derived from the synthesis method. Application 
to diffusion problems, 2:29649 — 
FAST REACTORS/REACTOR SAFETY 
ie constraints on the design of fast reactor safety test 
facilities, 2:29783 (CONF-761001-40) 
FAST SOURCE REACTOR AEC 
See AFSR REACTOR 
FATS/INTESTINAL ABSORPTION 
13C trioctanoin: a sensitive, safe test for fat malabsorption ('*C), 
2:30997 (CONF-751027-) 
FATTY ACIDS 
See CARBOXYLIC A a 
FAULT TREE ANALYSIS 
Fault tree analysis: concep ee ee 2:29856 
FAULT TREE NALYSIS/COMP TIONS 
A computer-oriented approach to fault-tree comes Topical 
= No. 1, 2:29831 (PB-260765) 
FAUL SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/REACTOR KINETICS 

Karlsruhe program system KAPROS. II. Documentation of the 

system nucleus, 2:29559 (KFK-2254) 
FDR REACTOR 

See OTTO HAHN REACTOR 
FEDERAL REP*®'BLIC OF GERMANY 

See GERMAN FEDERAL REPUBLIC 
FEDERAL TEST PROCEDURE 

Emission monitoring of application and 
approval of alternative monitori: uirements, 2:30802 

FED. WATER OL ACT/ 
ONMENTAL 


ENVIR 
Response of South Platte to ae limitations, 2:30901 
FEED MATERIALS PRODUCTION CENTER/OFF-GAS 


SYSTEMS 
Design and operation of a pilot unit for NO/sub x/ 


destruction 
with ammonia and a synthetic mordenite catalyst, 2:28873 
(NLCO-1139) 
FELDSPARS/ION EXCHANGE 
——- of Na* and K* between water vapor and ane 
= high temperature and low vapor pressure, 2:29362 . 
FELDSPAR OCK-FLUID ONS 
Exchange - Na* and K* between water vapor and fel 
hases at high temperature and he pressure, 2:29362 
CYANIDES/CRYSTAL STRU 
Crystal structure of — by neutron diffraction, 2:30388 
FERRITES/REDUCTIO 


Reduction of mixed ll oxides. Progress rt, April 1, 1976- 
March 31, 1977 (NiFeO,., NiFe2O.), 2:30292 (COO-2584-2) 
FERTILIZERS/BIOLOGICAL EFFECTS 
— research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
quality, 2:31099 (CONF-751027-) 


Po 125S FERTILIZERS/BIOLOGICAL EFFECTS 
2) 


FERTILIZERS/CHEMICAL PREPARATION 


Nitrogen-silicon interaction in plants grown in desert soil with 
nitrogen deficiency (Phaseolus, Hilaria, Hordeum), 2:30975 
FERTILIZERS/CHEMICAL PREPARATION 
Beneficial uses program. Pro report, Period ending 
September 30, 1976 (Use of 1°7Cs as yy sources for treatment of 
sewage ross Ang use as fertilizer or animal feed supplement), 
2:31101 (SAND-76-0625) 
FERTILIZERS/USES 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
uality, 2:31099 (CONF-751027-) 
ACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES/DELAYED RADIATION EFFECTS 
uences of radiotherapy and antineoplastic therapy for the 
fetus, 2:31140 
FFTF REACTOR/FUEL PINS 
Updated temperature integrity limit for FFTF driver fuel pins, 
2:29740 (HEDL-SA-892) 
FFTF REACTOR/HEAT EXCHANGERS 
Considerations in designing high temperature dump heat 
exchangers, 2:29751 
FFTF REACTOR/IN PILE LOOPS 
Design specification: FFTF closed a in-reactor assembly 
(CLIRA) pressure 2:2973 (HEDL-ARD-FRB-732) 
FFTF REACTOR/LOSS OF FLOW 
— loss-of- ier test L3. Final report, 2:29767 (ANL- 
76-7 
FFTF REACTOR/ON-LINE CONTROL SYSTEMS 
Computer applications for the Fast Flux Test Facility, 2:29710 
(HEDL-SA-830) 
ium technology program: friction, wear, and self-welding 
quarterly progress report for the period ending April 30, 1976, 
2:29584 (WARD-NA-3045-36) 
FFTF REACTOR/REACTOR OPERATION 
and administrative index, 2:29741 (HEDL-TI- 
FFTF REACTOR/SEALS 
Sodium technology cover gas seal dev 
Quarterly technical progress report, J 
2:29538 (AI-ERDA-13180) 
FIBRINOGEN/ANTIBODIES 
Localization of 1*I antibody to human fibrinogen in rheumatoid 
arthritis, 2:31064 
FIBRINOGEN/CHEMICAL PREPARATION 
ge <a of radiolabeled fibrinogen: its preparation and use, 
FIBRINOGEN/LABELLING 
= of radiolabeled fibrinogen: its preparation and use, 
2:31062 
Radioiodinated autologous en: a ~ method of 
preparation for clinical use 131), 2:3106: 
FIBRINOGEN/USES 
ba guna of radiolabeled fibrinogen: its preparation and use, 


DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 


See also AIR FILTERS 
FILTERS/HYDRAULICS 
Design of filters for water-lo wells and estimation of their 
hydraulic parameter, 2:2854: 
FILTERS/PERFORMANCE 
Effects of fuel additives on the performance of filter 
Final report Jul 1969-Jun 1 2:30132 (AD-B-923340) 
FIREHOSE INSTABILITY 
See HOSE INSTABILITY 
FIRES/MATHEMATICAL MODELS 
SPOOL-FIRE: an IBM'370/195 code for the 


it programs. 
y-September 1976, 


analysis of combined 
oe | and pool burning of ee 2:29791 (CONF-761001-49) 


WALL/ION IMPLANTATI 
Ion implantation and nuclear recoil proce in the first wall of a 
fusion reactor, 2:31699 ae 
FIRST WALL/NEUTRO 


Blanket technology foidal d of radiation 
on neutron flux at first wall, 2:31599 (AED Cost-76 
FIRST WALL/RECOILS 
Ion implantation and nuclear recoil i 
fusion 2:31699 Guel-Cont 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
hydrocarbons 


of lighi 
Quarterly rt, 
1976-October 31, 1976 C GK; of 
with graphite), 2:28281 (FE-2467-1) 
CULTURE 


See AQUACULTURE 
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Chromium on on coastal organisms 

os — on the developing embryos of marine 

— -_ _—— around outfall pipes in Santa Monica Bay, 

FISHES/BEHAVIOR 
= ration, temperature selection, and activity of bluegill, 
16 (CO) 750425.) 

Thermal preferenda and behavioral thermo: ion in three 
centrarchid fishes (Lepomis macrochirus, sp.), 
2:30917 (CONF-750425-) 

FISHES/BIOLOGICAL ADAPTATION 

Some relationships of up thermal tolerances ference and 
avoidance responses of the bluegill, 2:31216 (CO -750425-) 

Thermal tolerance of stream c ee minnows (Notropis sp, 
Semotilus sp.), 2:30892 (CONF-750425-) 

Thermal tolerance and res; y ewey J movement of bluegill from two 
populations tested at different levels of acclimation temperature 
and water hardness, 2:31215 (CONF-750425-) 

FISHES/BIOLOGICAL RADIATION EFFECTS 

Effects of pollution on freshwater fish, 2:30888 

FISHES/BIOLOGICAL VARIABILITY 

Fish diversity in adjacent ambient, thermal, and 

freshwater streams, 2:31224 (CONF-750425-) 
FISHES/BIOMASS 

Seasonal abundance, biomass, diversity, and trophic structure of 
fish ‘in a salt-marsh tidal creek affected by a coastal power plant, 
2:31186 (CONF-750425-) 

FISHES/DISTRIBUTION 
Distribution and abundance of fish pemeareens in the Middle 
Wabash River, 2:31225 (CONF-750425-) 
FISHES/EGGS 
Effects of various time-excess temperature histories on hatching 
success of blueback herring, American shad, and striped bass 
2:31220 (CONF-750425-) 
/ENTRAINMENT 


Nye nt and effect of once-through cooling on young-of-the- 
year fishes at Long Point Bay, Lake Erie: a preliminary 
assessment, 2:31230 (CONF-750425-) 

Preli assessment of larval fish entrainment, Colbert Steam 
Plant, Tennessee River, 2:31229 (CONF-750425-) 
FISHES/GAS BUBBLE DISEASE 
Thermal effluents, fish, and gas-bubble disease in Southwestern 
‘nosy (Yellow perch, rainbow trout), 2:30891 (CONF- 
FISHES/GROWTH 
Daily ration, temperature selection, and activity of bluegill, 
2:30916 (CONF-750425-) 
Techniques to assess the effects of toxic 


ics On marine 
a (Cyprinodon variegatus), 2: 30873 (EPA-600/3-76- 
accelerator in 


—— of the impingement of fishes at four Duke Power 
y steam generating facilities, 2:31228 (CONF-750425-) 
FISHES) RVAE 
Preliminary assessment of larval fish entrainment, Colbert Steam 
Plant, Tennessee River, 2:31229 (CONF-750425-) 
rem f salinity, and food the growth 
‘ect of temperature, salinity, availability on 
and food-conversion efficiency of ee (Lagodon 
thomboides), 2:31212 (CONF-750425-) 
'ARASITES 


Patterns of larval fish distributions in the Middle Atlantic Bight, 
2:30853 (BNL-50484) 
FISHES/REPRODUCTION 
(Cyprinodon variegatus), 2: 


079) 
FISHES/SEASONAL VARIATIONS 
Seasonal distribution and abundance of Ohio River fishes at the 
J.M. Stuart Electric Generating Station, 2:31226 (CONF- 


TURE EFFECTS 
a — resistance of gizzard shad, 2:31218 (CONF- 
Analysis of the applicability of EPA’s draft water preg a 
case-history evaluation, 2:31227 (CO) 


126S 
FILTERS FISHES/IMPINGEMENT 
Relationship between thermal loading and parasitism in the 
mosquitofish (Gambusia affinis, metacercaria of trematodes), 
2:30893 (CONF-750425-) 
FISHES/POPULATION DYNAMICS 

750425-) 

FIS 
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Behavioral thermoregulation by onal 
of temperature change, 2: 31222 (CONF- S0825.) 


rt, September 16, 1975- 
September 30, 1976, 2: 350 95 2532-2) 

Distribution and abundance of eo in the Middle 
Wabash River, 2:31225 (CONF- 450425.) 

Effect of photoperiod on the temperature tolerance of the 
blacknose dace, Rhinichthys atratulus, 2:31087 


Effect of temperature, salinity, and food availability on the growth 
and food-conversion efficiency of —= pinksh (Lagodon 
thomboides), 2:31212 (CONF: 750425-) 

muskellunge fry x 

Effect of cold Ce on the ity of 


to various rates 


Fish biological studies ia cooling ponds end cooling tower basins, 


2:31210 (CONF-750346-) 
-thermal 


Fish diversity in adjacent ambient, thermal, and 
freshwater streams, 2:31224 (CONF- 750425-) 
Further studies of cold-shock 0 on s tibility of young 


750825) 
Senmeul abundance, biomass, diversity, and trophic 
fish in a salt-marsh tidal creek affected by a coastal power plant, 
2:31186 (CONF-750425-) 
Seasonal distribution and abundance of Ohio River fishes at the 
; Electric Generating Station, 2:31226 (CONF- 


thermal tolerances to preference and 
responses of the bluegill, 2: — ( -750425-) 
as a gro 


wth accelerator in 
:sciaenidae) (Leiostomus xanthus), (CONF- 


long, heated discharge channel terus sp., Stizostedion 
vitreum, Pylodictus), 2:31223 =. 50425- 

Thermal tolerance of stream cyprinid minnows is sp, 
Semotilus sp.), 2:30892 (CONF-750425-) 

tolerance and tory movement of bluegill from two 
ulations tested at different levels of acclimation 
water hardness, 2:31215 (CONF-750425-) 
FISHES/TEMPERATURE MEASUREMENT 
Behavioral thermal re; tion by rainbow trout in a temperature 
ient, 2:31221 
iG INDUSTRY/MANAG: 
Fisheries and renewable resources of the Northwest Atlantic 
Shelf, 2:30854 (BNL-50484) 

FISSILE MATERIALS 
(Materials containing nuclides of undergoing fission by 

interaction with slow neutrons. 

FISSILE MATERIALS/BREEDING 

reactor (ABACS) as an alternative energy 
2:30663 (O 5750) 
FISSIL E MATERIALS INDESTRUCTIVE ANALYSIS 
Rondestructive asa of and 239Py with the lead slowing- 


2:29033 
FISSION. PROD RELEASE 


Experiments on the determination of fission and activation 
poy release during core meltdown (PWR and BWR), 
:29814 (INIS-mf-3224) 
On-site releases of noble gases and iodine in the event of core 
meltdown in a swimming pool reactor, 2:29765 (AAEC-LIB/ 


Trans-605 
FISSION PRODUCT RELEASE/MATHEMATICAL MODELS 
Concise review of Harwell ing of fission gas behavior, 
2:29700 (AERE-R-8372) 
Development and e: tal verification of SST-GRASS: a 


xperimen 
steady-state and transient fuel 
release code (BWR; 2: 29478 (CONF 100982) 


FISSION PRODUCTS/ADSO 
ucts and of 


Method of ton of fision and corrosion 
from waste 28987 
FISSION RODU CTS/AFTER 


Decay heat of ucts by beta- and gamma-ray 
4 76095 
FISSION PRO UCTS/B AS 
beta and of individual ENDF/B-IV 
uct nuclides, 2:31439 (LA-NUREG-6622-MS) 
FISSION ODUCTS/BIOLOGICAL RADIATION EFFECTS 


FLUE GAS/CHEMICAL ANALYSIS 


FISSION PRODUCTS/DELAYED GAMMA RADIATION 
ew beta and spectra of individual ENDF/B-IV 
roduct nuclides, 2:31439 (LA-NUREG-6622-MS) 
FISSION 1 ODUCTS/MASS RESOLUTION 
we ~ to obtain hi highly resolved mass spectra of short-lived 
roducts with the LOHENGRI rator, 2:31425 
FISSION 1 ODUCTS/SEPARATION PR ROCESSES 


Continuous fuel elements by 
FISSIO 


technique, applications and results, 2:30677 
Juel-Conf-22) 
ONABLE MATERIALS 

(Materials containing nuclides capable of undergoing fission by any 


See also FISSILE MATERIALS 
MATERIALS/INTERNATIONAL 
AGREEMENTS 
International handling of fissionable material, 2:29027 (INIS-mf- 
FISSIONABLE MATERIALS/NUCLEAR MATERIALS 
MANAGEMENT 


Isotopic correlation for accounting and control of nuclear 
materials in a fuel cycle. A review Fay tat peg 
ra MA ALS/QU. ‘ATIVE CHEMI 


Accurate analysis of references for the measurement of 
fissionable materials, 2:290 
TEMPERATURE 
See COMBUSTION PROPERTIES 
FLAMES/BACKGROUND NOISE 
Investigation of noise spectra from sheathed and unsheathed air- 
acetylene flames, 2:30437 
FLAMES/MATERIAL BALANCE 
flame and their 
pectroscopic temperature measurements 
oo . IV. Importance of the transition probability factor, 


FLAMES/TEMPERATURE + 
Investigation of noise from sheathed and unsheathed air- 
acetylene flames, 2:30437 


INT 
See COMBUSTION PROPERTIES 


See CASKS 
tw d fi under 
jouble-focusing mass construction 
at Osaka University, 2 2:36710 
FLAT PLATE COLLECTORS/ALUMINIUM 
FLAT PLATE COLLECTORS/DESIGN 
Collector and sto’ considerations for solar driven cooling 
systems, 2:29162 (SAN/1 
Heat exchanger and a solar heater incl 
Mithod aad for collecting, ing, and transmitting 
storing, 
solar ot :29218 


Solar collector (Patent), 2:29228 
Solar energy co! unit (Patent), 2:29224 
ior co sto so) 
FLAT PLATE COLLECTORS/EFFICIENCY 
Efficiency of solar collectors, 2:29211 
FLAT PLATE COLLECTORS/PERFORMANCE 
Collector and sto considerations for solar driven cooling 
systems, 2: 29162 (SAN/ 1122-76/2) 
Parametric study of flat plate solar caltectoms, 2:29212 
FLAT PLATE COLL 
Performance anal 


‘wer REGULATORS 


also VAL 
FLOW REGULATORS/DESI 
for geothermal in 2:29324 


Electromagnetic 2:29568 -mf-1) 


flowmeters and level indicators for sodium 
229 2:29575 575 (USV JV-mf-l 


Ponsble serous effect ofthe presence of stam on hot-water flow 
an Orifice meter, 2:29331 


(Patent), 2:29222 


FLUE GAS/ 
Trace element concentration in bituminous coal and 
om nthe pared ie gas, 220917 (CONF- 
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rOCeSS. 
Effects of various time-excess temperature histories on hatching 
success of blueback yo American shad, and striped bass 
eggs, 2:31220 (CONF-750425-) 
Factors influencing thermal tolerances of individual organisms, 
Relationship between thermal loading and parasitism in the 
750425- 
Some re 
avoida 
em) 
FLASKS 
Do} esidences, 2:29194 
FLOWMETERS 
FLUE GAS/AIR POLLUTION CONTROL ; 
Apparatus and method for treating flue gas and passing treated 
constituents into use (Patent), 2:29397 
and in tic COW OLIOW ng 
oral intake of a mixture of young products of nuclear fission, 
2:31177 (ERDA-tr-222) 


FLUE GAS/CLEANING 


FLUE GAS/CLEANING 
A tus for removing sulfur dioxide and particulate matter from 
ue gases (Patent), 2:29423 
Reheaters in systems for scrubbing stack gases, 2:29415 
Sulphur dioxide absorption system (Patent), 2:29421 
FLUE GAS/COMBU: 
Desulfurization of high sulfur fuels during combustion (Patent; 23 
claims), 2:28258 
FLUE GAS/DENITRATION 
Method to neutralize nitric oxides in flue gases (Patent), 2:30362 
FLUE GAS/DENITRIFICATION 
a as desulfurization economics, 2:28333 (EPA-600/2-76-136a) 
desulfurization “sodium acetate-gypsum process”, 
3.28347 (EPA-600/2-76-136a) 
MHI flue gas desulfurization systems ap “ey to several emission 
sources (4 refs), 2:28339 (EPA-600/2-76-136a) 
Status of flue gas desulfurization and simultaneous removal of SO: 
and NO/sub x/ in Japan (5 refs), 2:28332 (EPA-600/2-76-136a) 
FLUE GAS/DES TION 
SO, control process, 2:28348 (EPA-600/2-76- 
1 
Desulfurization of high sulfur fuels during combustion (Patent; 23 
claims), 2:28258 
Duquesne Light Company, Elrama and Phillips Power Stations 
lime scrubbing facilities, 2: 28337 (EPA-600/2-76-136a) 
First experiences with the poe Research Method for flue gas 
desulfurization, 2:28326 (CONF-750346-) 
First operational experiences with a flue gas desulfurization plant 
using the Hoelter Process, 2:28327 (CONF-750346-) 
Flue gas desulfurization economics, 2:28333 (EPA-600/2-76-136a 
double-alkali process, 2:28345 (EPA-600/2-7: 
) 
IERL-RTP scrubber studies related to forced oxidation (9 refs), 
2:28335 (EPA-600/2-76-136a) 
Introduction to double alkali flue gas desulfurization technology 
(21 refs), 2:28343 (EPA-600/2-76-136a) 
Kureha flue = desulfurization “sodium acetate-gypsum process”, 
2:28347 (EPA-600/2-76-136a) 
MHI flue gas desulfurization systems ap acer to several emission 
sources (4 refs), 2:28339 (EPA-600/2-76-136a) 
Modified dry limestone process for control of sulfur dioxide 
emissions (Patent), 2:29418 
ting experience: CEA/ADL dual alkali prototype 
Gulf Power/Southern Services, Inc. (4 refs), 2:28344 EPA. 
600/2-76-136a) 
Operating experience with the Zurn Double Alkali Flue Gas 
process, 2:28346 (EPA-600/2-76-136a) 
ium on flue gas desulfurization. Volume I, 
2: 28330 /2-76-136a) 
Recent scrubber experience at the Lawrence Pay oe ter, The 
Power and Light Company, 2:28357 (E 600/2-76- 
Results of mist elimination and alkali utilization oy os the EPA 
alkali scrubbing test facility (4 refs), 2:28336 (EPA-600/2-76- 


136a) 

Results of the 170 MW test modules program Mogave Generating 
Station, Southern California Edison Company refs), 2:28341 
(EPA-600/2-76-136a) 

Stack gas reheat for wet flue Si desulfurization systems. Final 
report, 2:29412 (EPRI-FP-36 

Status of flue gas alimases systems in the United States, 
2:28331 (EPA-600/2-76-136a) 

Status of flue gas desulfurization and simultaneous removal of SO2 
and NO/sub x/ in Japan (5 refs), 2:28332 (EPA-600/2-76-136a) 

Status of the EPRI flue gas desulfurization development program, 
2:28334 (EPA-600/2-76-136a) 

Status of flue gas desulfurization using alkaline fly ash from 
western coals (17 refs), 2:28340 3 A-600/2-76-136a) 

System analysis of desulfurization methods: a study commissioned 
by the Federal Minister for Research and Technology (Cost 
comparison), 2:28248 (CONF-750346-) 

Ways of preventing atmospheric contamination and of utilizing 
industrial wastes, 2:30774 

FLUE GAS/POLLUTION CONTROL EQUIPMENT 

—— of flue gases containing boron compounds (Patent), 


2 
FLUE GAS/POLLUTION REGULATIONS 
Air pollution control law, 2:30827 
FLUE GAS/SCRUBBING 
Duquesne Light Com , Elrama and Phillips Power Stations 
lime scrubbing facilities, "2:28337 (EPA-600/2-76-136a) 
IERL-RTP scrubber studies related to forced oxidation (9 refs), 
'ygne Station Unit No. 1 wet scru operating experience, 
2.28342 (EPA-600/2-76-136a) 
MHI flue gas desulfurization systems applied to several emission 
sources (4 refs), 2:28339 (EPA-600/2- 561360) 


Operating experience: CEA/ADL dual alkali p Cory 
Gulf Power/Southern Services, Inc. (4 refs), 2:28 (EPA. 
600/2-76-136a) 
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Results of the 170 MW test modules program M: e Generating 
Station, Southern California Edison Company refs), 2:28341 
(EPA-600/2-76-136a) 

Apparatus and me’ for treating flue gas passing treated 
constituents into greenhouse (Patent), 2: 5293 
FLUID INJECTION 
See also MISCIBLE-PHASE DISPLACEMENT 
STEAM INJECTION 
WATERFLOODING 
FLUID INJECTION/MATHEMATICAL MODELS 
—S methodology for comparative analysis of field test results 
enhanced oil recovery processes, 2:28567 
FLUID INJECTION/S C EFFECTS 
Seismic control during a reinjection experiment in the Viterbo 
region (Central Italy), 2:29305 
FLUID INJECTION PROCESS: 
Recovery of bitumen from tar sands (Patent), 2:28822 
FLUID MECHANICS 


See also HYDRODYNAMICS 
FLUID MECHANICS/FINITE ELEMENT METHOD 
Recent developments in the use of finite element methcds in fluid 
dynamics, 2:30606 (SAND-76-5741) 
FLUIDIZATION/REVIEWS 
Flow re a in vertical gas-solid contact systems, 2:30440 
(CONF-761 109-8) 
FLUIDIZED BED/FLUID MECHANICS 
in vertical gas-solid contact systems, 2:30440 
-761109-8) 
FLUIDIZED BED/PLUIDIZATION 
— of a dolomite bed of a range of particle sizes and shapes 
t minimum fluidization, 2:30629 
FLUIDIZED BED/OPERATION 
Flow regimes in vertical gas-solid contact systems, 2:30440 
(CONF-761 109-8) 
Properties of a dolomite bed of a range of particle sizes and shapes 
at minimum fluidization, 2:30629 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION PLANTS 
Industrial of fluidized-bed combustion. Quarter! 
a July-September 1976, 2:28452 (FE-2461-1 
a DIZED- ED COMB STION/ENVIRONMENTAL 


+ ssp conversion from coal utilizing CPU-400 technology. 
Interim report, 2:28362 (PB-237028) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Coal: the R and D pivot for new energy fuels, cycles, and storage, 


2:30002 
FLUIDIZED-BED COMBUSTION/TEST FACILITIES 
combustion: industrial application demonstration 
yjects. Quarterly technical progress report, June 30- 
30, 1976, 2:28453 (FE 2472- 3) 
FLUIDIZED-BED COMBUSTORS/COMBINED-CYCLE POWER 


PLANTS 
sulfur 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Fluidised bed combustion of coal, 2:28456 
FLUORESCENCE SPECTROSCOPY/EQUIPMENT 
Compact fast analyzer of rotary coms ee (Patent), 2:30352 
FLUORIDES/ABSORPTION SPECTR PY 
Cumulative measurement of sulfur dioxide and fluorides in 
ambient air, 2:30771 
‘FLUORINE/CHEMICAL REACTION KINETICS 
Concerning Ab initio potential energy surfaces for F * He, 2:30372 
(LBL-5482) 
FLUORINE/MOLECULE-MOLECULE COLLISIONS 
Reactive scattering of halogen molecules (Angular and velocity 
distributions, stabilities 6.8 to 17.7 kcal/mole, FORTRAN), 
2:31319 (LBL-5746) 
FLUORINE/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 


750346-) 
tor 18F rad 2:31031 
ts for io i 
INE 18/RETENTION 
Radiopharmaceutical ee for the stud es and 
blood flow (5?Fe, /sup 99m/Tec, * 


31048 
FLUORINE 18/UPTAKE 
ts for '*F radiopharmaceuticals, 2:31031 
FLUORINE 18/USES 
Prospects for '*F radiopharmaceuticals, 2:31031 
FLUO) COMPO /LIGHT TRANSMISSION 
Effect of gaseous atmosphere durin, — on ye 
transmittance in the ultraviolet, 2:30374 (UCRL- 
FLUOROD 
See RPL DOSEMETERS 
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FLUOROURACILS/BIOCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
re nucleosides, morphine), 2:30947 (CONF- 
FLUOROURACILS/MEASURING METHODS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
re nucleosides, morphine), 2:30947 (CONF- 
FLUTE INSTABILITY/INSTABILITY GROWTH RATES 
Flute instability of a plasma driven by the electrostatic high- 
uency eigenmodes, 2:31542 (IPPCZ-206) 
FLY ‘CHEMICAL COMPOSITION 
Characteristics of fly ash of some hard and brown coal grades in 
Siberia, 2:28325 
FLY ASH/CHEMICAL REACTION YIELD 
i — in a coal-fired boiler (21 refs.), 2:28363 (TID- 
FLY ASH/HEALTH HAZARDS 
a we in a coal-fired boiler (21 refs.), 2:28363 (TID- 
FLY ASH/HYDRAULIC TRANSPORT 
—_ of power plant fly ashes in underground (4 refs.), 
FLY ASH/MINERALOGY 
Siberia, 2:28325 
FLY ASH/NATURAL RADIOACTIVITY 
Natural radioactivity of slag and fly-ash, 2:29409 
FLY ASH/PARTICLE SIZE 
— -fired boiler (21 refs.), 2:28363 (TID- 
FLY 
Recent scru experience at 
Kansas Power and Light 2:28357 


136a) 
FLY ASH/SORPTIVE PROPERTIES 
Status of flue gas desulfurization alkaline fly ash from 
western coals (17 refs), 2:28340 (EPA-600/2-76-136a) 
FL /DESIGN 


Optimal design of anisotropic (fiber-reinforced) flywheels, 2:29869 
(UCRL-52169) 
FLYWHEELS/FABRICATION 
Coiled flywheel assembly (Patent), 2:29870 
FOAMS/USES 
Fracturing with foam, 2:28607 
FOG/DIFFUSION 
Oak Ridge fog and drift code (ORFAD) user’s manuai, 2:30816 
(ORNL/TM-S201) 
FOLIC ACID/CHEMICAL PREPARATION 
Synthesis of pteroylglutamic acid-3',5’-?H2 by trifluoroacetic acid 
exchange with deuterium oxide, 30927 (CONF- 
1027- 
FOOD CHAINS/CONTAMINATION 


2:31186 (CONF-750425-) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORESTS/MANAGEMENT 
a plan and final environmental statement, 2:30914 (NP- 
ee computers in materials procurement and conservation, 


FORESTS/NUTRIENTS 
Atmospheric input of some cations and anions to forest ecosystems 
in North Carolina and Tennessee, 2:30836 
FORGING/FABRICATION 
Production of heavy steel for; metallurgy-related 
and recent test criteria, 2:2 
FORMALDEHYDE/ADSORPTION 
The use of x-ray photoelectron angen fl (ESCA) for 
adsorbed molecules. Final = ky 5 (PB-255191) 
FORMATES/CRYSTAL STRU 
Heteronuclear dipolar modulated chemical shift. 
‘ormation in polycrystalline 
technical report, 2:30394 (AD-A-027401) 
FORMIC ACID/ELECTRONEGATIVITY 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
FORMYLPTEROIC ACID 
See FOLIC ACID 


GSREAKTOR NEUHERBERG 
See FRN REACTOR 


EAT 
PETROLEUM 
SYNTHETIC FUELS 

Demonstration Plan pro 


230000 (F (FE25593) 
FOSSIL 


Combustion chemistry and ~ an overview, 2:30433 (EPA- 
600/2-76-152a) 
Identification and characterization of the use of mixed — 
conventional and waste fuels. Environmental 
technology series (final), 2:28454 (PB-241821) 
FOSSIL LS/CONVERSION 
Net energy analysis of synthetic liquid fuels (Produced by coal 
gasification and liquefaction, Garrett-, Tosco- and Paraho- 
produced shale oil), 2:28803 
Net energy analysis: an energy balance study of western fossil 
fuels, 2:28804 
choices for the western region, 2 A- 
16/ 


FOSSIL FUELS/RESEARCH PROGRAMS 

Institute of Gas Technology 1976 annual report, 2: 

Strategic plans for research and Fi FY 1976-FY 
1981, 2:29962 (TID-27291) 

IL-FUEL POWER PLANTS/AIR FILTERS 

Determination of the fractional efficiency, opacity characteristics, 
engineering, and economic aspects of a fabric filter operating on 
a utility boiler. Final report, 2:29407 (EPRI-FP-297) 

Fractional efficiency of a utility boiler ouse: Sunbury steam- 
electric station. Final task report Jun 1974-Nov 1975, 2:29413 
(PB-253943) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

Sulfur oxide control and electricity production, 2:30821 (EPA- 
600/2-76-136a) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 

CONTROL 

Ways of preventing atmospheric contamination and of utilizing 
industrial wastes, 2:30774 

FOSSIL-FUEL POWER PLANTS/BOILERS 

Summary of experiences with oscillations in gas flow caused by 

blowers of boilers fired with traditional fuels, 2:29393 
FOSSIL-FUEL POWER PLANTS/CAPITAL 

Input-output capital coefficients for energy technologies (Input- 
output model), 2:29940 (BNL-50608) 

FOSSIL-FUEL POWER PLANTS/CONSTRUCTION 

Fossil-fired thermal power stations expected to start operation in 
1976 to 1979, 2:29383 

FOSSIL-FUEL POWER PLANTS/COOLING TOWERS 

Cooling towers. Part I. Design and performance (citations from 
the Engineering Index data base). Report for 1970-Jul 1976, 
2:29685 (NTIS/PS-76/0659) 

Cooling towers. Part II. Environmental studies (citations from the 

Index data base). Report for 1970-Jul 1976, 2:29686 
S/PS-76/0660) 
FOSSIL-FUEL POWER PLANTS/COST BENEFIT ANALYSIS 

Quantification and comparison of external costs of nuclear and 
fossil electrical power systems, 2:30908 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Power cost analysis of Go-ri Nuclear Power Plant Units | and 2 

(Comparison with fossil power plants), 2:29511 
FOSSIL-FUEL POWER PLANTS/ENVIRO 


EFFECTS 

Analysis of the applicability of EPA's draft water-tem 
criteria: a si case-history evaluation, 2:31227 (CONF- 
750425-) 

lication of computers in an assessment of the environmental 

impact of power plants on an aquatic ecosystem, 2:29406 
(CONF-750706-) 

EPRI regional seminars on the environmental control and 
combustion program. Summary report, 2:28358 (EPRI-FP-295- 


SR) 

Pacific Northwest (Fossil-fuel power plant effluents), 2:30737 
(BNWL-2084(RAP. 10)) 

Nox emissions from Dutch power stations, 2:30781 

Preliminary assessment of larval fish entrainment, Colbert Steam 
Plant, Tennessee River, 2:31229 (CONF-750425-) 

Quantification and comparison of external costs of nuclear and 
fossil electrical power systems, 2:30908 

Seasonal distribution and abundance of Ohio River fishes at the 
= Stuart Electric Generating Station, 2:31226 (CONF- 

50425-) 
Valuation of aesthetic preferences, 2:29950 


1298S FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
FOSSIL FUELS 
See also COAL 
GASOLINE 
KEROSENE 
NATURAL GAS 
evaluation. 
Radioactive iodine releases from nuclear power plant. I, 2:29721 
(KURRI-TR-125) 
FOOD CHAINS/TEMPERATURE EFFECTS 
Seasonal abundance, biomass, diversity, and trophic structure of 
fish in a salt-marsh tidal creek affected by a coastal power plant, 


FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 


Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that may be 
competitive with fusion reactor power plants), 2: 30912 (BNWL- 
202 


FOSSIL-FUEL POWER PLANTS/FINANCING 
Analysis of current trends in nuclear and fossil powered 
eneration costs, 2:29973 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Duquesne Light Company, Elrama and Phillips Power Stations 
lime scrubbing facilities, 2:28337 (EPA-600/2-76-136a) _ 
Emission control of sour flue gas from power plants (In Paris, 
France), 2:29410 (CONF-750346-) 
Emission monitoring requirements: receipt of application and 
approval of alternative monitoring requirements, 2:30802 
Evaluation of continuous mercury monitor on combustion 
sources, 2:30792 
La a Station Unit No. 1 wet scrubber operating experience, 
2:28342 (EPA-600/2-76-136a) 
Reheaters in systems for scrubbing stack gases, 2:29415 
Results of the 170 MW test modules program Mogave Generating 
Station, Southern California Edison Company + 5 refs), 2:28341 
(EPA-600/2-76-136a) 
Stack gas reheat for wet flue By desulfurization systems. Final 
report, 2:29412 (EPRI-FP-36 
Wastes from fossil and nuclear Date, 2:28957 (CONF-761020-) 
FOSSIL-FUEL POWER PLANTS/FLY ASH 
— in a coal-fired boiler (21 refs.), 2:28363 (TID- 
27 
Wastes from fossil and nuclear fuels, 2:28957 (CONF-761020-) 
FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 
Cost-benefit as weighed on genetic scales, 2:30907 
Health effects of electricity production, 2:29979 
Technical and microeconomic analysis of arsenic and its 
compounds. Final report on task 2, 2:30756 (PB-253980) 
FOSSIL-FUEL POWER PLANTS/MEETINGS 
VGB conference on power plants and the environment, 2:29398 
(CONF-750346-) 
FOSSIL-FUEL POWER PLANTS/OFF-PEAK ENERGY 
STORAGE 
Retrofitted feedwater heat storage for steam electric po 
stations peak wer engineering study. Final ht 5.29389 
(CONS 
FOSSIL-FUEL POWER PLANTS/PERFORMANCE 
EPRI regional seminars on the environmental control and 
—— program. Summary report, 2:28358 (EPRI-FP-295- 


FOSSIL-FUEL POWER PLANTS/PLANNING 

Commissioning of thermal power stations in the FRG in 1975- 
1979, 2:29626 

Energy - Britain must at the nuclear nettle, 2:29472 

FOSSIL-FUEL POWER PLANTS/PLUMES 

The chemistry, dispersion, and transport of air pollutants emitted 
from fossil fuel power plants in California. plume tracer (SF*) 
measurement and analysis. Final Report Sep-Nov 1974, 2:30755 
(PB-253953) 

The chemistry, transport of air coum emitted 
from fossil fuel power an nah in California. Final report Sep-Nov 
1974, 2:30757 (PB-254449) 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Apparatus and method for treating flue gas and passing treated 
constituents into greenhouse (Patent), 2:29397 

Operational testing and operational behavior of lar, get 
electrostatic precipitators, 2:29411 (CONF-750346-) 

FOSSIL-FUEL POWER PLANTS/RETROFITTING 
stations power engineering y report, 2: 
(CONS/2863-1 


wer Stations e: ed to start in 
1976 to 1979, 2:29383 
FOSSIL-FUEL POWER PLANTS/SCRUBBERS 
ar -_ trial field application od a quality assurance 
lor demonstration projects. Final task Jul-Dec 
228389 
'ygne Station Unit No. 1 wet scrubber operating experience, 
2: 28342 (EPA-600/2-76-136a) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
effluent in coastal rivers: a contribution to the location of 
wer plants, 2:31187 (CONF-750425-) 
IL-FUEL POWER PLANTS/SOCIAL IMPACT 
Valuation of aesthetic preferences, 2:29950 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Energy and society, 2:29941 
fossil electrical power systems, 2:30908 
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FOUNDATIONS/DEFORMATION 
ra of elasticity theory in structural soil mechanics, 
2:30457 (UCRL-Trans-11170) 
FOUNDATIONS/STRESS ANALYSIS 
——_ of Morison’s equation to fixed offshore platforms, 


2H and '5C tracer studies of ethanol metabolism by Fourier 
transform *C[?H, 1H] NMR difference spectroscopy (Rats), 
2:31012 (CONF-751027-) 
/GRAVITATION 
Thermal conduction across fracture zones and the gravitational 


edge effect, 2:31276 
FRACTURES/MAPS 
Remote sensing studies in the A hian Plateau for a 
to fossil fuel extraction * bet irginia and Kentucky), 2:28767 
FRACTURES/ORIENTATI 
Detection of hydraulic send orientation and dimensions in 
cased wells, 2:28774 
CTURES, 


Subsidence nce prediction b computer in the collieries of the north 
and P. 2:28382 
FRANCE/OOAL AL MINING 
Study of the conditions leading to spontaneous combustion in the 
French coal mines, 2:28407 
FRANCE/NUCLEAR INDUSTRY 
= - concentrating NSSS manufacture in one company, 
How one organisation runs the whole nuclear industry, 2:29470 
Nuclear industry chart no. 21 - France, 2:29467 
FRANCE/NUCLEAR POWER 
ara the economic advantages of nuclear 
FRA IOACTIVE W MANAG 
Waste aterm French programmes and approaches, 2:28962 
(CONF-761020-) 
FREEZING/BIOLOGICAL EFFECTS 
Survival of fetal rat pancreases frozen to -78 and -196°, 2:30976 
WATER/RADIONUCLIDE MIGRATION 
Radioactive waste in the freshwater environment, 2:30886 
FRESH WATER/SAMPLERS 
Field sampling unit that uses an ion-exchange resin to concentrate 
radioactive ions in river water, 2:30344 
ECOSYSTEMS 


wer, 2:29465 


FRESH WATER 
See AQUATIC ECOSYSTEMS 
FRICKE DOSEMETERS 
DOSEMETERS 
ON/REVIEWS 
"Gap in or knowie knowledge of friction and wear, 2:30260 
IR EXPERIMENTAL FACILITIES 
Radiation pena quantities and short technical description of the 
facilities of the Forschungsreaktor Neuherberg, 


2:29737 (GSF-P-68) 
REACTOR/REACTOR OPERATION 
fat report 1975, 2:29738 (GSF-P-97) 


UITS/DEHYDRATION 
conservation in fruit recirculation of 
exhaust air and heat recovery heat exc! hangers Frogs 


prey 26 26, 1976-September 30, 1976, 2:30103 (COO- 
See REACTOR 
ASSEMBLIES 


See also FUEL ELEMENT CLUSTERS 
FUEL 
CEA assem loadable in Westinghouse reactors 
(PWR), 2:29497 (CEA-CONF-3465) 
Nuclear fuel assembly (Patent; LMFBR), 2:29604 
FUEL ASSEMBLIES/FLUID FLOW 
Three-dimensional thermal-hydraulic analysis of wire wrapped 
rods in LMFBR core pa 2:29550 (CONF-770304-7) 
FUEL ASSEMBLIES/LIQUID FLOW 
Turbulent interchange in simulated rod bundle geometries for 
Genetron-12 flows, 2:29701 (CTOM-19945) 
FUEL ASSEMBLIES/SEISMIC EFFECTS 
BWR/6 fuel assembly: evaluation of combined safe shutdown 
hquake (SSE) and loss-of-coolant accident (LOCA) 
2:29822 (NEDO-21175) 
Irradiation : ences wrapper (LMFBR 
2:29598 (ANL-Trans-1073) 
FUEL ASSEMBLIES/SUPPORTS 
Fuel assembly su LEES/ TURBULENT FLO (Patent; t; PWR), 2:29514 


FUEL ASSEMBL 
it interchange in simulated Anal geometries for 


Genetron-12 flows, 2:29701 (CTOM-19945) 


130S 
FOURIER ANALYSIS 
Thermal conduction across fracture zones and the gravitational 
2:31276 
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FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/HEAT TRANSFER 
Effect of oxidation and crud deposits 
Zircaloy-2 cladding (PWR and 2:29482 CINIS mf-3224) 
FUEL CANS/MECHANICAL PROPERTIES 
MATPRO: Version 09. A handbook of materials properties for 
an t 1005) reactor fuel rod behavior, 
FUEL CANS/OXIDATION 
ZORO 1: a finite difference comme: model for Zircaloy-4 
oxidation in steam, 2:29799 (EPRI-NP-347) 
FUEL CANS/PHYSICAL PROPERTIES 
MATPRO: Version 09. A handbook of materials properties for 
FUEL CANS/ PHYSICAL RADIATION EFFECTS 
e to nuclear materials, 2:28905 


See also ALCOHOL FUEL CELLS 
HYDROGEN CELLS 
ic research on ceramic materials for energy storage 
conversion systems. a see rt, December 1, 1975- 
November 30, 1976 (ThZnlz, ThLCdle, and InoZnL,; 
solid electrol and electrodes), 2:30070 (COO-2564-2) 
Investigation of hydrophobic porous electrodes. I. Differential 
: a by a low freqency a.c. impedance technique, 
fe 2:28267 (CONF INF-7511 5 
ceramics for ener; 
FUEL CELLS/ELECTROLYTES 
Basic research on ceramic materials for energy storage and 
conversion systems. report, December 1, 1975- 
November 30, 1976 (ThZnlz, and IneZnl,; 
solid electrolytes and electrodes), 2 


Role of ceramics in energy systems ERDA/NSF 
ceramics for ener; 2:28267 (CONF.7511 
FUEL CELLS/FLO' TORS 
Fuel cell battery (Patent), 2:30072 
FUEL CELLS/RESEARCH PROGRAMS 


FUEL CELLS/USES 

Electric automobiles (citations from the Be data 

base). o rt for 1970-Jun 1976, 2:30144 Ss 76/0561) 
FUEL CONS ON/DATA COMPILATION 

Historical fuels and energy consumption data, 1960-1972, ane 
States by states and census districts east of the 
Information circular, 2:30078 (PB-255176) 

Historical fuels and energy consumption United 
States by states and census districts west of the Mississippi. 
Information circular, 2:30079 (PB-2551 

State projections of industrial fuel needs, 2: 

FUEL CONSUMPTION/FORECASTING 


Fossil Demonstration Plan no economic 
Quarterly progress report, 2: (FE-2559-3) 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
FUEL CYCLE/ECONOMICS 
Assessment of the thorium fuel cycle in power reactors, 2:29641 
(ORNL/TM-5565) 
FUEL CYCLE/ENVIRONMENTAL IMPACTS 
Environmental im of the nuclear fuel cycle, 2:29017 (AED- 
Conf-75-769-04 
FUEL CYCLE/HEALTH HAZARDS 
Environmental and social issues associated with the nuclear fuel 
cycle, 2:29025 
Environmental and associated risks from fuel 
reprocessing plants, 2: 
FUEL CYCLE/MAPS 
World nuclear fuel cycle fold-out 2:28837 
fect of fuel cycle alternatives on nuclear waste management, 
2:28955 (CONF-761020-) 
FUEL CYCLE/RADIOACTIVE WASTES 
Wastes from the light water reactor fuel cycle, 2:28956 (CONF- 


761020-) 
Acoustic noise with sodium a seven-pin bundle 
(LMFBR), 2:29563 (PNC-N- 949-75-03) 
FUEL ELEMENT CLUSTERS/BURNUP 
CCC and a compari 
i iments, 2:29665 (RISO-M-1898) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Determination of mass flow rate and quality distributions between 
ihe subchannels of «heated bundle (BWR: PWR), 2:29480 


of its results 


of stability criteria and an interassembly conduction 
model for the thermal-hydraulics code superenergy  (LMFBR), 
2:29551 (COO-2245-33TR) 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Blowdown heat transfer conditions in a BWR fuel bundle, 2:29813 
(INIS-mf-3224) 

Development of stability criteria and an interassembly conduction 
model for the thermal-hydraulics code superenergy y (LMFBR), 
2:29551 (COO-2245-33TR) 

Preliminary results of gas injection into sodium flowing in a 37-pin 
bundle (LMFBR), 2:29564 PNG. 75-04) 
FUEL ELEMENT CLUSTERS/HETEROGENEOUS EFFECTS 

Investigation of heterogeneity effects arising in fast-thermal test 
2:29735 (EURENR- 1362) 

TEMENT C CLUSTERS/REACTIVITY WORTHS 

Investigation of heterogeneity effects arising in fast-thermal test 


loops, 2:29735 (EUR. -1362) 
FUEL ELEMENT FAIL URE/MATHEMATICAL MODELS 
Plnatin the response of fast reactor fuel to accident transients, 


2:29786 (CONF-761001-44) 
FUEL ELEMENT FAILURE/SIMULATION 


Out-of-reactor ex: ental study of fuel-pin failure phenomena 
(LMFBR), 2: 39790 90 (CONF-761001-48) 
ELEMENTS 


See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL 

Burnup calculations with time-dependent generalized perturbation 

theory (LMFBR), 2:29607 
FUEL ELEMENTS/DESIGN 

Fuel elements for high temperature reactors having special 
suitability for reuse of the structural graphite (Pu (Patent), 2:29528 

Nuclear fuel element (Patent), 2:29706 

FUEL ELEMENTS/FABRICATION 
Nuclear fuel elements sealed by electric welding (Patent), 2:29705 
FUEL ELEMENTS/FISSION PRODUCT RE E 

Concise review of Harwell modelling of fission gas behavior, 
2:29700 (AERE-R-8372) 

Development and experimental verification of SST-GRASS: a 
steady-state and transient fuel response and fission-product 
release code (BWR; PWR), 2:29478 (CONF-760997-2) 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 

FUEL ELEMENTS/MECHANICAL PROPERTIES 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 

FUEL ELEMENTS/PERFORMANCE 

——— support document for the EPRI Light Water Reactor 

Fuel be rmance program, 2:29479 (EPRI-NP-370-SR) 
FUEL ELEMENTS/PHYSICAL PROPERTIES 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG- 1005) 

FUEL ELEMENTS/SPACERS 
Nuclear reactor fuel rod spacer (Patent), 2:29704 
FUEL ELEMENTS/SWELLING 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NU -1005) 

FUEL ELEMENTS/VENTS 
Vented nuclear fuel element (Patent; LMFBR), 2:29602 
FUEL FABRICATION PLANTS/ENVIRONMENTAL 

Reduction of environmental pollution from fuel and target 
manufacturing processes, 2:28789 (DPSPU-76-1 1-14) 

FUEL FABRICATION PLANTS/RADIATION MONITORING 

Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A a ae. report to the 
— and technological programs, Division of Biomedical 

and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 (UCRL-52123) 
FUEL FABRICATION PLANTS/RADIOACTIVE WASTE 

MANAGEMENT 

European programmes in waste management (incineration) of 
actinides, 2:28963 (IAEA-186) 

FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 

Coal Feeder Development Program. Annual report, 1976 (29 
refs.), 2:28436 (FE-1792-16) 

FUEL FEEDING SYSTEMS/DESIGN 

Coal Feeder Development Program. Annual report, 1976 (29 

refs.), 2:28436 (FE-1792-16) 


GAS 
See also HIGH BTU GAS 
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FUEL GAS/DESULFURIZATION 


INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/DESULFURIZATION 
Gas desulfurization = 17 claims), 2:28262 
FUEL GAS/PRODUCTION 
Secondary recovery of oil by steam stimulation plus the 
SS of electrical energy and mechanical power (Patent), 


f fuels fi 

ystems study of fuels from grains 

report, port, July-October 1976, 2:2908¢ 829080 Dg 

Methods and t: 
Pro; and Ciclon, 2:29501 (JEN-338) 


0) 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/BIOLOGICAL EFFECTS 
Water-soluble components of four fuel oils: chemical 
characterization and effects on growth of microalgae, 2:31234 
FUEL OILS/CHEMICAL ANALYSIS 
Distribution of some trace elements in the 1/2 ton per 7. 
SYNTHOIL Process Development Unit (Cr, CoN Mn, Ni, Cd, 
Pb; 10 refs.), 2:28307 = -77/2) 
FUEL OILS/COMBUSTIO 
Desulfurization of high ae fuels during combustion (Patent; 23 
claims), 2:28258 
Recent scrubber experience at the Lawrence Ener gy Center, The 
a Power and Light Company, 2:28357 (EPA-600/2-76- 


136a) 
FUEL OILS/COMBUSTION KINETICS 
Production of oxides of nitrogen in interacting flames, 2:30432 
(EPA-600/2-76-152a) 
FUEL OILS/COMBUSTION PRODUCTS 
Chemical reactions in the conversion of fuel nitrogen to NOx, 
2:28449 (EPA-600/2-76-152a) 
FUEL OILS/DESULFURIZATION 
Combined desulfurization and hydroconversion with alkali metal 
hydroxides (Patent), 2:28669 
Desulfurization of high sulfur fuels during combustion (Patent; 23 
claims), 2:28258 
FUEL OILS/EMULSIFICATION 
Feasibility study of using a coal/water/oil emulsion as a clean 
uid fuel: phase I. Interim report, July-September 1976, 
:28451 2437-1) 
FUEL OILS/HYDROGENATION 
Combined desulfurization and hydroconversion with alkali metal 
hydroxides (Patent), 2:28669 
FUEL OILS/SYNTHESIS 
Biosolar synfuels for transportation, 2:29074 (UCRL-52208) 
Oil or gas from agricultural wastes, 2: oo 
Sanaaee study of fuels from grains an Quarterly progress 
report, July-October 1976, 2: 20080 { SE/3729-1) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/PRODUCTION 
Process for controlling the geometrical properties of particles of 
ceramic materials (Patent), 2:28914 
FUEL PARTICLES/SURFACE COATING 
Improvements in or relating to the manufacture of particles of 
material (Patent; polymerization of furfuryal alcohol on surface 
of fuel followed by pyrolytic coating), 2:28911 
FUEL PELLETS/FABRICATION 
Ceramic nuclear fuel pellets (Patent; low-density 
FUEL PELLETS, ION PRODUCT 
Light-water-reactor safety research ANE Te 
report, 1976, 2:29769 -76-8 
FUEL PELLETS/FUEL DENSIFI 


Irradiation-induced densification of fuel, 2:28913 
FUEL PINS 
Plutonium redistribution in the outer regions o 
h toichiometric mixed oxide fuel, pond02 (HEDL-SA- 1104- 


FP 
FUEL PINS/CANNING 
ee butt welding of dispersion-hardened ferritic steels, 
FUEL PINS/HEAT TRANSFER 
Contribution to the analysis of the thermal behavior of fast 
breeder fuel pins with UO2-PuO, fuel, 2:29586 (EURFNR-1309) 
FUEL PINS/HOT CHANNEL FACTOR 
Engineering hot channel factors for mixed carbide and nitride 
fuels in 5000 MWt LMFBRs, 2:29542 (ANL-AFP-18) 
FUEL PINS/NONDESTRUCTIVE ANALYSIS 
Nondestructive assay of 7**U and ?°°Pu with the lead slowing- 
down time spectrometer, 2: Fa 
Advan uels . Quarterly progress report, 
3( carbides nitrides} 2.29544 (ANL- 


lets), 2:28915 
ly progress 
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Advanced fuels . Quarterly progress report, October- 
December 1975 carbides and 2:29545 (ANL- 


AFP-26) 
FUEL PINS/PHYSICAL RADIATION EFFECTS 
Contribution to the analysis of the thermal behavior of fast 
breeder fuel pins with UO2-PuOz fuel, 2:29586 (EURFNR-1309) 
FUEL PINS EARCH PROGRAMS 


tember 19 
AFP-21) 


Advanced fuels rogress report, October- 
ber 1975 ( carbide As mitrides) 2:29545 (ANL- 


FUEL PINS/TEMPERATURE DISTRIBUTIO 
Two dimensional fuel tem ho calculation om SPOT-C, 
2:29703 (PNCT-841-75 
FUEL POOLS/SEISMIC TEFECTS 
seul in pools under earthquake-like ground motion, 2:30499 
L-50016-76-3) 
REPROCESSING 


PLANTS 
See a IDAHO CHEMICAL PROCESSING PLANT 
PNC re lant, construction and operation, 2:28929 
R PROCE:! ING PLANTS/ENVIRONMENTAL 


ee radiation ex: and associated risks from fuel 
reprocessing plants, 2:29026 
Plutonium recycle, 2:28930 
ESSING PLANTS/PHYSICAL PROTECTION 
Task 5c: measurement and instrumentation under subsystem 
design of the LLL safeguard material control program (For fuel 
reprocessing plant), 2:29030 (UCRL-13709) 
FUEL REPR SING PLANTS/PILOT PLANTS 
Pilot installation for thorium reprocessing at Juelich, 2:28928 
(ERDA-tr-243) 
FUEL PLANTS/RADIATION 
MONITORIN 
Review of — instruments for uae in fuel 
fabrication and reprocessing plants. A _——— rt to the 
physical and technological pro ivision of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 (UCRL-52123) 
FUEL REPROCESSING PLANTS/RADIOACTIVE 
EFFLUENTS 


Estimation of radiation ex associated with inert gas 
radionuclides a to the environment by the nuclear 
wer industry, 2:29727 (NRPB-R-11) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
European 780963 (AEA in waste management (incineration) of 
8963 


2: -186 
/RADIOACTIVE WASTE 


FUEL REPROCESSING PI PLA 
PROCESSING 
Ruthenium containment during fluid-bed calcination of high-level 
erie) commercial nuclear fuel reprocessing plants, 2:28971 
Tritium control by water recycle in a nuclear fuel reprocessing 
lant, 2:28925 DG-11342) 
REPROCESSING PLANTS/RADIOACTIVE WASTES 
Relative — pe long-term problems of actinide bearing 
wastes from fuel reprocessing, 2:28992 (CONF-761020-) 
FUEL RODS/B 
Fuel rod computations. The COMETHE code in its CEA version 
2:29475 (CEA-CONF-3466) 
FUE RODS/DEFORMA TION 
Fuel and poison rod sone E (PWR), 2:29709 (CENPD-225) 
FUEL RODS/FABRICATION 


-temperature led reactor base-techno! 
io report, January 1, 1974-June 30, 1975, Ses {ORNL- 
FUEL RODS/HEAT TRANSFER 
Coefficient of heat transfer from fuel to c’ in the presence 
of (PWR and BWR), 2:2948 S-mf-3224) 
FUEL R ERFORMANCE 
Synopais of the basic models implemented in the fuel behaviour 


FRAP-T and SSYST and some results obtained (PWR), 
2: gt NIS-mf-3224) 
IDS/PERFORMANCE 


TESTING 
led reactor base-tec! 
uary 1, 1974-June 30, a7, 2: 


) 
FUEL RODS/TEMPERATURE 
Three-dimensional thermal-hydraulic analysis of wire wrapped 
rods in LMFBR core 2:29550 (CONF. 770500) 


SYSTEMS 
See also FUEL FEEDING SYSTEMS 
FUEL SYSTEMS/FLOWMETERS 

Method of and apparatus for measuring the distance per amount of 
fuel consumed by a vehicle (Patent). me 2:30123 


Advanced fuels pro; Quarterly progress report, 
5 (Mixed carbides aa and nitrides), 2: Tosa ( (ANL- 


23 (ORNL- 
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FUEL-COOLANT INTERACTIONS 
Experimental results of contact between molten UO, and H2O: 
statement of thermal interaction models (PWR and BWR), 
2:29810 (INIS-mf-3224) 

Postaccident heat removal, lar molten fuel-sodium 
interaction ex ents, 2:29806 (HEDL-ANL/RAS-74-1) 
FUEL-COOLANT INTERACTIONS/RESEARCH PROGRAMS 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research for 1976 (BWR; PWR), 
2:29828 (ORNL/NUREG -62) 

ILANT INTERACTIONS/SIMULATION 

Fuel-coolant interactions: some basic studies at the UKAEA 
Culham Laboratory (LMFBR), 2:29778 (CLM/RR/S-2/7) 

FUEL-COOLANT INTERACTIONS/TEST FACILITIES 

Sodium loop for the investi n of the fuel/sodium interaction 

with electrically heated UOz, 2:29852 (EURFNR-1321) 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/COMBUSTION PRODUCTS 
COMPILATION 
ee etics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
FUELS/DEMAND FACTORS 
State projections of industrial fuel needs, 2:30029 
FUELS INOMICS 
Energetics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
FUELS/PRODUCTION 
Sampling strategy and characterization of potential emissions from 
2:28329 (CONF-760602-) 


See ath TR REACTOR 
FULVIC ACIDS/SOLVENT PROPERTIES 
Investigation of solubilization of a and americium in soil 
by natural humic compounds, 2:30843 


See AEROSOLS 
FUNDAMENTAL CONSTANTS 
(Basic units in physics.) 
FUNDAMENTAL CONSTANTS/DATA ANALYSIS 
Re-evaluation of the Rydberg constant, 2:31311 
FUNDAMENTAL CONSTA “MEASURING METHODS 
Rydberg constant measurement using cw dye laser and H* atomic 
beam, 2:31312 
FUNDAMENTAL CONSTANTS/MEETINGS 
Atomic masses and fundamental constants. Volume 5, 2:31304 
FUNDAMENTAL CONSTANTS/REVIEWS 
Present status of the fundamental constants, 2:31363 


complex at the 
Ihytoneae), 2:30966 


molecular level (Claseificentoe of Tric 
(TID-27273) 
1/EN: 


FUNG: IZYMES 
se hydrolysis of cellulose 
lodia theobromae, Trichoderma viride), 2:30744 


See also ARC FURNACES 
BLAST FURNACES 
SOLAR FURNACES 
FURNACES/COMBUSTION KINETICS 
= combustor modeling, 2:30428 (EPA-600/2-76- 
1 


FURNACES/DESIGN 
Energy savings through optimum load 2:30098 
temperature for use above 2000°C), 2:30102 
ACES/FUEL ECONOMY 


Low-frequency - burner-boiler and the noise 
emissions resulting, 2:29404 (CONF-750346-) 
FURNACES/OPERATION 
High temperature furnace (Patent: for use above 2000°C), 2:30102 
ACES/WASTE HEAT 
Potential savings through heat recovery, 2:30104 


FUSION REACTORS 
See THERMONUCLEAR REACTORS 


See FEDERAL WATER POLLUTION CONTROL ACT 


G FACTOR (GYROMAGNETIC RATIO) 
See GYROMAGNETIC RATIO 
GADOLINIUM RIDES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth 
at 25°C. III. Rare earth c 2:30385 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GALLIUM 67/COMPARATIVE EVALUATIONS 
Com tive study of tumor uptake and tissue distribution of 
a-citrate, ™'InCls, and HgCh, 2:31056 
GALLIUM 67/SCINTISCANNING 
me ete study of tumor uptake and tissue distribution of 
trate, and 2:31056 
Tumor-seeking radiopharmaceuticals: gallium-67, 2:31055 
Tumor-specific radiopharmaceuticals: radiolabeled bleomyci 
(Fe, Pb, /sup c, 7Co, In, Ga, Zn, 


2:31059 
GALLIUM 67/TISSUE DISTRIBUTION 
Com tive study of tumor upt take and tissue distribution of 
a-citrate, and HgClo, 2:31056 
Gallum67 scintigraphy in multisystem malignant melanoma, 
Radionuclide i of intestinal 2:31071 
Tumor-specific ticals: radiolabeled bleomycin 
57Co, 11 Jn, Zn, 


®7Ga-citrate incorporation and DNA synthesis in tumors, 2:31181 

Tumor-seeking radiopharmaceuticals: gallium-67, 2:31055 
GALLIUM ALLOYS/OXIDATION 

High temperature oxidation of plutonium-3.3 a/o gallium (250° to 

400°C, moisture effects), 2:30284 

GALLIUM ARSENIDE SOLAR CELLS/DESIGN 

Solar energy converter with waste heat engine (ann 2:29129 
GALLIUM ARSENIDE SOLAR CELLS/EFFICIEN 

Solar energy converter with waste bent engine 2:29129 

Theo gallium-aluminum 

1-x/Al/sub x/As-p-GaAs- 


GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Processing of polycrystalline GaAs solar cells, 2:29112 (LBL- 


5712) 
GALLIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Processing of polycrystalline GaAs solar cells, 2:29112 (LBL- 
5712) 
GAMMA DIFFRACTOMETERS 
Precision measurement of ere -Tay energies with a curved 
crystal diffractometer, 2:314 
GAMMA RADIATION, CALIBRATION STANDARDS 
Visible to gamma-ray wavelength ratio, 2:31422 
GAMMA RADIOGRAPHY 
Radiographic inspection, 2:30506 (CONF-760689-) 
(See ES /BIOLO 
also specific 
GAMMA SOURCES/BIO; ICAL RADIATION EFFECTS 
Beneficial uses program report, Period ending 
September 30, 1976 as. as sources for treatment of 
sewage sludge for use as fertilizer or animal feed supplement), 


ag 
2:31101 (SAND-76-0625) 

Immunological and viral of radiation-induced tumors. 
Twelfth annual ~ Oh h 1, 1976-February 28, 1977, 
2:31145 (TID-273 

GAMMA SOURCES/FABRICATION 
Radiation source for Moessbauer investigations of tellurium 
compounds and methods of preparing same (Patent), 2:29042 
2:3 O19. ’ = 
1 


OMETERS 
See also MOESSBAUER SPECTROMETERS 
oo of 7**Ra in the human skeleton as determined in 
tro by ray spectrometry, 2:31166 (ANL-76-88(Pt.2)) 

GAMMA SPECTROME RS/DESIGN 
EE’s a agp ray spectrometer answers the national need for a 

S008 radioisotope analyzer, 2:30684 
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See also YEASTS 
BIOLOCICAL VARIABILITY 

(LBL-4413) 
FURNACES 


GAMMA SPECTROMETERS/PHOTOMULTIPLIERS 


Spectrometric characteristics of the 49B type photomulti 
Cherenkov gamma spectrometers), 2:30685 RDAtr- 
/1 
GAMMA SPECTROSCOPY 
Method for measuring reactor gamma spectra. Theoretical basis, 
2:29657 (INIS-mf-3249) 
GAMMA SPECTROSCOPY/CALIBRATION 
a oR energies for calibration of Ge(Li) spectrometers, 
2:31374 
GAMMA TRANSPORT THEORY/ALBEDO 
ALBEMO, a program for the calculation of the radiation 
transport in void volumes with reflecting walls, 2:31440 
(ORNL-tr-4008) 
GAMMA TRANSPORT THEORY/COMPUTER CODES 
ALBEMO, a program for the calculation of the radiation 
transport in void volumes with reflecting walls, 2:31440 
(ORNL-tr-4008) 
GAMMA TRANSPORT THEORY/MONTE CARLO METHOD 
Modification of the MORSE code for Monte Carlo eigenvalue 
problems by coarse-mesh rebalance acceleration, 2:29658 
(JAERI-M-6251) 
GARDENHOSE INSTABILITY 
See HOSE INSTABILITY 
GAS BUBBLE DISEASE 
Thermal effluents, fish, and gas-bubble disease in Southwestern 
ie 0) (Yellow perch, rainbow trout), 2:30891 (CONF- 
50425- 
GAS CENTRIFUGATION/OPTIMIZATION 
Association of processes and optimization, 2:28892 
GAS CENTRIFUGATION EARCH PROGRAMS 
Commercial developments in enrichment (ERDA's Industry 
Participation Program for uranium enrichment technology 
transfer), 2:28895 (K/OA-3090) 
GAS CHROMATOGRAPHY/ELECTRONIC EQUIPMENT 
Digitally controlled selected ion monitor (DSIM), 2:30333 
CONF-751027-) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 


GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES/AIR POLLUTION CONTROL 


Feasibility of a heat and emission loss prevention system for area 
source furnaces. Final report, 2: 30086 6 (PB-253945) 
GAS FURNACES/HEAT RECOVER 
Feasibility of a heat and emission asad rptge system for area 
source furnaces. Final report, 2:30086 (PB-253945) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/BIBLIOGRAPHIES 
Gas dynamic lasers (a bibliogra) phy with abstracts). Report for 
1964-Jun 1976, 2:30556 (NTIS/PS-76/0620) 
Metal vapor lasers (a bibliography with abstracts). Report for 
1964-Jul 1976, 2:30557 IS/PS-76/0695) 
GAS LASERS/CHEMICAL REACTION KINETICS 
Kinetics of advanced gasdynamic lasers. Addendum to final report 
1 Jul-31 Oct 1975, 2:30532 (AD-A-026296) 
GAS LASERS/COMPARATIVE EVALUATIONS 
Saturated-absorption-stabilized N2O laser for new frequency 
standards, 2:30579 
GAS LASERS/DESIGN 
Gas laser (Patent), 2:30597 
GAS LASERS/LASER CAVITIES 
Plasma tube and method of manufacture (Patent), 2:30587 
GAS LASERS/NOZZLES 
Gas-dynamic molecular laser (Patent), 2:30585 
as-interface studies in large horizontal heat pipes, 2:30441 
6646-MS) 
Two-photon lasers, 2:30581 
GAS LASERS/OPTICAL SYSTEMS 
Gas laser optical system ang 2:30591 
GAS LASERS/OSCILLATIONS 
Excimer lasers. Semiannual technical report No. 3, 1 Oct 1975-31 
Mar 1976, 2:30534 (AD-A-027168) 
GAS LASERS/OSCILLATORS 
Design and construction of an iodine laser oscillator. Master's 
thesis, 2:30542 (AD-A-030032) 
GAS LASERS/PERFORMANCE 
— of a pulse-per-second KrF laser, 2:30562 (SAND-76- 


Electron-beam controlled gas lasers. Final report 1 1974-31 
Mar 1976, 2:30561 (PB-256 695) - 
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Performance and limitations of iodine stabilized lasers, 2:30574 
Saturated-absorption-stabilized N2O laser for new frequency 
standards, 2:30579 
GAS LASERS/PUMPING 
Optical laser pumped by guided electromagnetic wave 


(Patent), 2 
GAS LASERS/RESEARCH PROGRAMS 
DARPA-NRL laser program: semiannual technical report 


Defense Adv: Research Projects Agenc Huy 197 to 
1975. Memorandum report, 2: (A. 

Study of molecular lasers. Annual report 1 Oct 1974-30 Sep 1975, 
2:30530 (AD-A-026227) 


Visible laser research and analyses. Final report Apr 1974-Feb 
1976, 2:30529 (AD-A-026186) 


GAS LASERS/STABILIZATION 
Molecular beam stabilized argon laser, 2:30577 
GAS LASER §/ TECHNOLOGY ASS ASSESSMENT 
Semiannual technical report 1 Dec 
1975-31 May 1976, 2: 3 tAD 
GAS LASERS/USES 


Stabilized lasers the of light, 2:30572 
LASERS WAVELENGTHS 


liminary wavelength measurements of a }*7I2 stabilized laser at 
IMGC, 2:30584 
GAS LIFTS/CONTROL 
lift f oil on the 
ays of improving the gas-lift extraction of oil on the Mangyshlak 
fields, 2:28547 
GAS OILS/CATALYTIC CRACKING 
Optimizing the oxidation of gas oil from catalytic 
order to obtain bitumens and diesel oil fuel, 2: 498676 
GAS TURBINES/AIR POLLUTION ABA’ 
Method for energy production using a gas turbine wi 
combustion chamber and an ex) ion turbine aeonb§ 2:29391 
GAS TURBINES/COMB: POWER PLANTS 
Coal-fired gas — pilot project gets under way (Use of high- 
sulfur coal), 2:30024 
GAS TURBINES/COMBUSTORS 
Combustors and methods of operating same (Patent), 2:30159 
Combustors and methods of operating same (Patent), 2:30160 
Low emission combustor with fuel flow controlled primary air 
flow and circumferentially directed air flows 
(Patent), 2:30163 
GAS TURBINES/CONTROL SYSTEMS 
Automotive turbine control (Patent), 2:30133 
GAS TURBI / DESIGN 
One-piece ceramic support housing for a gas turbine with a rotary 
regenerator (Patent 2:30 2 
GAS BINES/EFFI 
Combined cycle with a onegd oxidation reactor, 2:29388 
GAS TURBINES/EXHAUST GASES 
Characteristic time emissions correlations and sample 
timization: the GT-309 automotive gas turbine combustor 
retical study), 2:30180 (WSS/CI-76-26) 
Combustors and methods of operating same (Patent), 2:30159 
a and methods of operating same (Patent), 2:30160 
aa rte of liquid fueled turbulent diffusion flames, 2:29417 


Fuel compositions useful for gas turbines and process for the 

combustion of such fuel compositions (Patent), 2:29396 
GAS TURBINES/MATERIALS TESTING 
Gas-turbine HTGR materials screening 
gress report, July 1, 1976-September 76 (IN 100; 
13; MM004; M21; IN 738; RENE 100; MoTZM; Hastelloy X; 

Inconel 617; MA 753; IN 519, Inconel 706; Inconel 718; A286; 
316 SS; Incoloy 800), 2:30225 (GA-A- 14122) 

High temperature gas pm materials 


ls testing 


GAS TURBI /OPERATION 
Combined cycle with a oxidation reactor, 2:29388 
GAS TURBINES G 
Future for combustion turbines, 2:29392 
(Patent), 2: ll 


tive mountin 

GAST BINES/SP REGULATO) 

Control circuit for turbine engine (Patent), 2:30136 
GASEOUS DIFFUSION PLANTS/COMPRESSOR BLADES 

Design of transonic cascades by conformal transformation of the 

complex characteristics, 2:28888 (COO-3077-136) 

GASEO! S DIFFUSION PLANTS/PLANNING 

Uranium Enrichment Associates ao. 2:28891 


cracking in 


GASEOUS DIFFUSION PR 
Uranium Enrichment Associates project, 2:28891 


JUNE 30,1977 


DIFFUSION PROCESS/EQUIPMENT 
for diffusion se tion 2:28894 
US DIFFUSION PROCESS/MEMBRANES 
for diffusion (Patent), 2:28893 
GASEOUS DIFFUSION PROCESS/OPTIMIZATION 
Association of processes and optimization, 2:28892 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Process for H2S removal employing a regenerable 
adsorbent (Patent; 6 claims; Claus process), 
GASEOUS WASTES/MEASURING METHODS 
Simultaneous measurement of eee pollutant concentrations at two 
locations (Nitrogen oxides), 
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Gas content of a hot-water reservoir estimated from downhole 
ressure and temperature measurements, 2:29343 
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Direct determination of atom and radical ine in 
thermal reactions of hydrocarbons and other gases. Progress 
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construction 0’ lor measuring reaction products 
2:30425 (COO-2944-1) 
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Prediction of molecular diffusion at reservoir conditions. Part I. 
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MATPRO: Version 09. A handbook of materials properties for 
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Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, July-September 
1976, 2:28263 (FE-2315-4) 
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Effect of ignition improvers on igni! and 

characteristics of light £28 :28743 
GASOLINE/CONVERSION 

Hydrocarbon conversion with an acidic, sulfur-free trimetallic 
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the transportation sector: a Battelle 
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advanced catalytic processes. Quarterly report, July-September 
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fragments. Generalization and characteristics of floating 
herical Gaussian basis sets, 2:30383 
P. a computer program to predict approximate model 
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Preliminary design of a borax internal core-catcher for a gas 
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GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/BIOLOGICAL EFFECTS 
= for virulence of Agrobacterium tumefaciens, 
(CAL SURVEYS 
Critique of geothermal ex: ee techniques, 2:29280 
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Interaction of fault slip and lithos heric creep, 2:31271 
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—— resistivity variations along stressed strike-slip faults, 
GEOLOGIC FAULTS/SLIP 
Interaction of fault slip and Joke creep, 2:31271 
GEOLOGIC FAULTS/TECTO 
Tectonic transpression and basement-controlled deformation in 
San Andreas fault zone, Salton trough, California, 2:29251 
GEOMAGNETIC FIELD/TABLES 
Solar-geophysical data number 384, August 1976. Part I pt 
se Data for July 1976, June 1976, 2:31292 (PB-247137- 
1/SL 
GEOMAGNETIC STORMS 
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GEOR SICAL SURVEYS 
See also INFRARED SURVEYS 
MAGNETIC SURVEYS 
Critique of geothermal exploration techniques, 2:29280 
GEOPHYSICAL SURVEYS/COST 
Costs of geophysical programs in geothermal exploration, 2:29265 
GEOPHYSICAL SURVEYS/REVIEWS 
Geophysical methods in en exploration, 2:29283 
hysics: a key to energy independence, 2:31265 (CONF- 
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GEOPHYSICS/RESEARCH PROGRAMS 
Molecular sciences (Summaries of research activities at Lawrence 
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Texas geothermal energy study, 2:29235 
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Econometric analysis of forced geoheat recovery for low- 
temperature uses in the Pacific Northwest, 2:29353 
G ERMAL ENERGY/ECONOMICS 
Economics of geothermal heat as an alternate fuel, 2:29297 
GEOTHERMAL ENERGY/ENERGY POLICY 
Creating energy choices for the western region, 2:29959 (ERDA- 
16/ 3) 
EOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
Chemical aspects of the environmental impact of geothermal 
power, 2:29304 
Environmental impacts of geothermal resource devel it on 
commercial agriculture: a case study of land use conflict, 
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development, 2:29316 
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GEOTHERMAL ENERGY GS 

Near-normal geothermal gradient workshop, March 10-11, 1975, 
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Proceedings of the second United Nations symposium on the 
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GEOTHERMAL ENERGY/RESEARCH PROGRAMS 

Coal: the R and D pivot for new energy fuels, cycles, and storage, 
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Economics of geothermal heat as an alternate fuel, 2:29297 

Theoretical and experimental grounds for utilization of dry rock 
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Geothermal handbook. Geothermal project, 1976 (Ecological 
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Advanced airborne infrared method for evaluating 
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exploration, 2:29272 
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geothermal potential, 2:29270 
Utilization of MT-5-EX- in geothermal exploration, 2:29262 
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es microwave detection of near-surface thermal 
GEOTHERMAL EXPLORATION/SEISMIC NOISE 
Seismic noise as a geothermal exploration tool: techniques and 
results, 2:29274 
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Teleseismic P-wave delays in geothermal exploration, 2:29285 
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Self-potential exploration for geothermal reservoirs, 2:29263 
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WAIRAKEI GEOTHERMAL FIELD 
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Behavior of silica in geothermal waste waters, 2:29307 
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Cementing of geothermal wells. Progress report No. 2, July- 

tember 1976, 2:29323 (BNL-50578) 
G ERMAL WELLS/COST BENEFIT ANALYSIS 
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Study of the effects of various reservoir parameters on the 
rformance of geothermal reservoirs, 2:29245 
GEOTHERMAL LLS/PERFORMANCE TESTING 
ag ore reservoir engineering research at Stanford University, 
2:29 
Geothermal R and D Project report for period July 1, 1976 to 
September 30, 1976, 2:29318 E-1030) 
Mesa geothermal field: a preliminary evaluation of five 
geothermal wells, 2:29345 
GEOTHERMAL WELLS/POWER POTENTIAL 
Rapid estimation of electric power potential of discharging 
geothermal wells, 2:29342 
GEOTHERMAL WELLS/PRESSURE GRADIENTS 
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GERMAN FEDERAL REPUBLIC/COAL MINING 
Review of British and German coal mining technology, 2:28432 
GERMAN FEDERAL REPUBLIC. GY POLICY 
— program, 1975 (For Baden-Wuertemberg), 2:29994 (DEU- 


GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
| program, 1975 (For Baden-Wuertemberg), 2:29994 (DEU- 


FEDERAL REPUBLIC/FOSSIL-FUEL POWER 
Commissioning of thermal power stations in the FRG in 1975- 
1979, 2:29626 


GERMAN FEDERAL REPUBLIC/FUEL OILS 
Petroleum of the ublic of Germany in 1975 
with to fuel 8 
GERMA FEDE! L REPUBLIC/GROUND SUBSIDENCE 
Uplift and tectonic subsidence in northwest Germany, 2:28489 
GERMAN FEDERAL REPUBLIC/NATURAL G. D 
in the Federal Republic of Germany in 
GERMAN FEDERAL REPUBLIC/NUCLEAR ENERGY 
— _ for nuclear energy in the FRG in 1974- 
GERMAN FEDERAL REPUBLIC/NUCLEAR FUELS 
German imports and exports of nuclear fuels in 1975, 2:28948 
GERMAN ERAL REPUBLIC/NUCLEAR POWER 


PLANTS 
Cony of project organization, 2:29636 (AED-Conf-75- 
— of the operation personnel, 2:29440 (AED-Conf-75-769- 


GERMAN FEDERAL REPUBLIC/OIL WELLS 
Practical application of steam flood model to the design of 
Emlechheim steam injection project, 2:28606 
GERMAN FEDERAL REPUBLIC/PETROLEUM 
Petroleum market of the Federal Republic of Germany in 1975 
with regard to fuel oil, 2: "30008 
GERMAN FEDERAL REPUBLIC/PETROLEUM DEPOSITS 
in the Federal Republic of Germany in 
GERMAN FEDERAL REPUBLIC/PETROLEUM REFINERIES 
Excess refinery capacities. a Bye a necessity on a 
national and a Euro scale, 
GERMAN FEDERAL REPUBLIC/POLLUTION 
REGULATIONS 
Noise reduction measures at work sites in power plants, 2:29402 
(CONF-750346-) 
GERMAN FEDERAL REPUBLIC/RADIATION PROTECTION 
Legal fundamentals of radiation protection, 2:31127 (AED-Conf- 


'6-345-000) 
REPUBLIC/RADIOACTIVE WASTE 
Development of metinertve wastes disposal-techniques and the 
radiation-exposure of the personnel at Asse pilot plant, 2:28993 
(CONF-761020-) 


GERMAN FEDERAL REPUBLIC/REACTOR SAFETY 
on the research projects in the field of reactor safety 
SRD. under report: April Ist to June 30th, 1976, 
G ORGANIZATIONS/RESEARCH PROGRAMS 
GKSS annual rt 1975, 2:29762 

GERMANIUM/PHYSICAL RADIATION EFFECTS 

rays, 1.5 to 2 MeV electrons, thermal neutrons), 2:3028 

(DEMOCRATIC REPUBLIC) 

See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 

See GERMAN FEDERAL REPUBLIC 

/ PERFORMANCE 


He, D2 and Tz pumping and handling in fusion experiments using 
SORB-AC non-evaporable getter done on 2:31661 (AED- 
Conf-76-309-005) 

GEYSERS GEOTHERMAL FIELD/AIR POLLUTION 
TEMENT 


ABA 
Abatement of hydrogen sulfide emissions from the Geysers 


eothermal power plant, 2:29302 
GEYSERS G! FIELD/ENGINEERING 
GEOLOGY 
Engineering geology of the Geysers Resource Area, 


Geott 
Lake, Mendocino, and Sonoma Counties, California. Special 
report 12. 122, 2:29248 (NP-21432) 

GEYS GEOTHERMAL FIELD 


The 
of development in Geysers geothermal 
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GEYSERS GEOTHERMAL FIELD/GEOLOGY 
eering geology of the Geysers Geothermal Resource Area, 
e, Mendocino, and Sonoma Counties, California. Special 
4 122, 2:29248 (NP-21432) 
GEYSERS GEO FIELD/G 
PLANTS 


Abatement of hydrogen sulfide emissions from the Geysers 
eothermal power plant, 2:29302 
GEYSERS GEOTHE FIELD/GEOTHERMAL WELLS 
Effect of high-volume vertical fractures on geothermal steam well 
behavior, 2:29347 
GEYSERS GEOTHERMAL FIELD/GRAVITY SURVEYS 
— and magnetic studies of The Geysers-Clear Lake 
ermal region, California, or 2:29273 
GE SERS GEO RMAL FIELD/HAZARDS 
Engineering geology of the Pee Geothermal Resource Area, 
Lake, Mendocino, and Sonoma Counties, California. Special 
rt 122, 2:29248 (NP-21432) 
GEYSERS GEOTHERMAL FIELD/HEAT FLOW 
Heat flow at the Geysers, California, USA, 2:29289 
GEYSERS GEOTHERMAL FIELD/INJECTION WELLS 
Geothermal steam condensate reinjection, 2:29306 
GEYSERS GEOTHERMAL FIELD/MAGNETIC SURVEYS 
Gravity and magnetic studies of The Geysers-Clear Lake 
eothermal region, California, USA, 2:29273 
GEYSERS GEO RMAL FIELD/PRESSURE 


UREMENT 
Effect of high-volume vertical fractures on geothermal steam well 
behavior, 2:29347 
GEYSERS GEOTHERMAL FIELD/SEISMIC NOISE 
Seismic noise as a geothermal exploration tool: techniques and 
results, 2:29274 
GEYSERS GEOTHERMAL FIELD/SEISMIC SURVEYS 
Teleseismic P-wave delays in geothermal exploration, 2:29285 
GIANT CELLS 


See TUMOR CELLS 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS/CHEMICAL VAPOR DEPOSITION 
Chemical 7 ~s ition. Vol. II. 1975-May 1976 (a 
bibliogra) abstracts). Reprt for 1975-May 1976, 2:30294 
(NTI 1670522) 
Chemical vapo’ ition. Vol. I. 1964-1974 (a 


bliograph 
abstracts). ‘Report for 1664-1974, 2:30293 NTIS PS 
GLASS/CRA' 

Crack growth in glass subjected to controlled impacts, 2:30318 


-5172) 
GLASS/FLUORESCENCE 
Fluroescence line-narrowing studies of Nd: glass laser materials, 
2:30565 (UCRL-13707) 
GLASS/IMPACT TESTS 
Crack growth in glass subjected to controlled impacts, 2:30318 
(LBL-5752) 


/REFRACTIVITY 
Beryllium-fluoride glass with extremely low refractive index 
(Patent; :30312 (UCRL-Trans-11209) 
DOS 


See RPL DOSEMETERS 
GLIOBLASTOMAS 
See NEOPLASMS 
NERVOUS SYSTEM DISEASES 
GLOMERULI/FILTRATION 
—< ticals for quantitative study of renal function, 
GLOMERULI/MEASURING METHODS 
“ccna for quantitative study of renal function, 
GLOW DISCHARGES/METASTABLE STATES 
Study of the umn of glow discharge of 2 
itive column of glow discharge, PCZ- 


Some on H-O lengths 
in carbohydrate crystal structures, 2: 
GLUCOSE/DECARBOXYLATION 
Glucose-l-'*C as a tracer for the measurement of systemic glucose 
roduction, 2:31002 
GLUCOSE/METABO 
Analysis of of AC of 
biological 2310 2: 31013 (CO -751027-) 
of fasting ucose flux in 
peiyoone ren by constant infusion of U-'*C-glucose, 
31 3 (CO NF-751027-) 
Glucose-l- 
production, 2:31002 (CONF-751027-) 
Measurement of deuterium-labeled glucose flux in newborn infants 
tof" uous isotope infusion technique, 2:31004 (CONF- 
751027- 


GRASS/SURFACE CONTAMINATION 


Study of diabetes using naturally enriched '*C-glucose, 2:30998 
(CONF-751027.) 
GLUCOSE/SYNTHESIS 
Conversion of cellulosic materials to sugar (Patent), 2:29134 
GLUTAMIC ACID/BIOCHEMICAL CTION KINETICS 
Sequential enzymatic synthesis and separation of N-L-glutamic. 
acid and '*N-L-alanine (Glutamic acid dehydrogenase, glutar tic 
acid-pyruvic acid transaminase), 2:31036 
GLUTAMIC ACID/BIOSYNTHESIS 
Sequential enzymatic synthesis and separation of '*N-L-glutamic 
acid and *N-L-alanine (Glutamic acid glutamic 
acid-pyruvic acid transaminase), 2:31036 
GLUTAMIC ACID/SEPARATION PROCESSES 
Sequential enzymatic synthesis and separation of '* N-L-glutamic 
acid and '*N-L-alanine (Glutamic acid dehydrogenase, glutamic 
yruvic acid transaminase), 2:31036 
GLYCERIN 


See GLYCEROL 
GLYCEROL/METABOLISM 
Estimation of fasting glucose flux in malnourished and 
hypoglycemic children by constant infusion of U-'*C-glucose, 
2:31003 (CONF-751027-) 
Use of ethanols labeled with stable isotopes in metabolic studies in 
vivo (Deuterium, 'C, rats), 2:30983 (CONF-751027-) 
GLYCIDES 
See SACCHARIDES 
GLYCOGEN/METABOLISM 
Estimation of fasting glucose flux in malnourished and 
hypoglycemic children by constant infusion of U-'*C-glucose, 
2:31003 (CONF-751027-) 
GOLD 198/RADIATION DOSES 
for bone marrow an (/sup 99m/Tc, 
Fe, **Fe, tracer techniques), 2 
GOLD 198/SCINTISCANNING 
— for bone marrow a an evaluation (/sup 99m/Tc, 
Fe, *?Fe, tracer techniques), 2:31049 
GOLD IONS/EMISSION SPECTRA 
—— of highly ionized atoms of tokamak interest, 2:31505 (LA- 
GOLD IONS/OSCILLATOR STRENGTHS 
ionized atoms of tokamak interest, 2:31505 (LA- 
79-. 
GOLGI APPARATUS 
See ORGANOIDS 
GRAIN BOUNDARIES/SEGREGATION 
Study of grain boundary segregation using the Auger electron 
emission technique. Annual technical progress report VI, 
January 1, 1976-December 31, 1976 (Summary of research 
activities at Michigan Tech.), 2:30255 (COO-2166-23) 
/UNDERGROUND MINING 
Preliminary state-of-the-art survey: mi — techniques for salt and 
other rock types, 2:30634 (Y/OWI/SUB-76/16515) 
GRANITES/URANIUM DEPOSITS 
Uranium deposits in granitic rocks, 2:28857 (GJBX-13(77)) 
GRANULOCYTES 


See LEUKOCYTES 
GRAPHITE/ATOM TRANSPORT 
Diffusion of cesium through graphite, 2:30315 
GRAPHITE/CATALYTIC EFFECTS 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, August 1, 
1976-October 31, 1976 (CesNa; CsK; interaction of NaCl or KCI 
with graphite), 2:28281 (FE-2467-1) 
GRAPHITE/CHEMICAL REACTIONS 
-temperature gas-cooled reactor base-technology 
gress report, January 1, 1974-June 30, 1975, 259 23 ORNL- 
5108) 
GRAPHITE/FRACTURE PROPERTIES 
Investigation of failure mechanisms for HTGR core supports, 
2:29522 (LA-NUREG-6639-MS) 
GRAPHITE/MBECHANICAL PROPERTIES 
temperature gas-cooled reactor base-technology 
ogress report, January 1, 1974-June 30, 1975, 2:29523 ORNL- 
5108) 
HTOR Safety Evaluation Division quarterly report, January 1976- 
March 1976, 2:29775 (BNL-NUREG-50524) 
GRAPHITE/OXIDATION 
HTGR Safety Evaluation Division quarterly report, January 1976- 
March 1976, 2:29775 (BNL-NUREG-50524) 
GRAPHITE/THERMAL CONDUCTIVITY 
Dependence of thermal conductivity of binder residues on heat 
treatment temperature, 2:30326 
GRASS/PLANT GROWTH 
Nitrogen-silicon interaction in plants grown in desert soil with 
nitrogen deficiency escenien, Hilaria, Hordeum), 2:30975 
GRASS ‘ACE CONTAMINATION 
Studies on the deposition of aerosols on vegetation and other 
surfaces. Part 2, 2:30815 (ORNL-tr-4314) 
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GLASS/ELECTRIC CONDUCTIVITY 


GRASS/TEMPERATURE EFFECTS 


1, 2:30846 (ORNL-tr-4313) 
GRASS/TEMPERATURE EFFECTS 

Effects of thermal loading on the —- and ecology of a 
750825) population of Spartina alterniflora, 2:31197 (CONF- 
750425- 

Macrobenthic community of a thermally altered area of Tampa 
Bay, Florida (Halodule wrightii, Thalassia testydinum), 2:31205 
(CONF-750425-) 

GRAVITATION/FUNDAMENTAL CONSTANTS 

— 4 the secular variation of the gravitational interaction, 
2:312 

Initial results from a new measurement of the newtonian 
gravitational constant, 2:31282 

Laboratory experiment to measure the time variation of Newton's 
gravitational constant, 2:31283 

GRAVITATIONAL INTERACTIONS/RESEARCH PROGRAMS 

Elementary particle physics at the Florida State University. 

Progress report, 2:31335 (ORO-3509-13) 
GRAVITATIONAL RADIATION/RADIATION DETECTION 
=O for gravitational radiation, a large-scale experiment 
g temperatures in the millikelvin region, 2:31451 
GRAVITATIONAL WAVE DETECTORS/DESIGN 
aa for gravitational radiation, a large-scale experiment 
uiring temperatures in the millikelvin region, 2:31451 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES 
How to put waste heat to work, 2:30107 
GREENHOUSES/HEATING 

Apparatus and method for treating flue gas and passing treated 

constituents into greenhouse (Patent), 2: 629397 
GROUND WATER/AGE ESTIMATION 
Carbon isotope discrimination by photosynthesis: implications for 
the bio- and geosciences, 2:30970 (CONF-751027-) 
GROUND WATER/FLOW MODELS 
Numerical solution of transient free surface flow problems in 
rous media, 2:31266 
GROUND WATER/GEOCHEMICAL SURVEYS 
Well water trace element reconnaissance, eastern maritime, 
Canada, 2:28865 
GROUND WATER/HYDROLOGY 
Hydrologic transport modeling, 2:30856 (CONF-750706-) 
GROUND WATER/RADIONUCLIDE MIGRATION 

Investigation of solubilization of plutonium and americium in soil 
by natural humic compounds, 2:30843 

= hd plutonium (VI) on Los Alamos tuff, 2:30840 (CONF- 

GROUND WATER/SAMPLING 
Extraction and injection of soil water with hollow-fiber 
semipermeable membranes, 2:30833 (ORNL/MIT-217) 
GROUND WATER/WATER CHEMISTRY 
Hydrochemistry of the Lake Magadi basin, Kenya, 2:29293 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP CONSTANTS 

Calculation of group constants for use in the tw i 

dynamics code KINTIC-2, 2:29652 (EURFNR- 1363) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
GCFR REACTOR 
GULF OF MEXICO/PETROLEUM DEPOSITS 

Importance of aquathermal pressuring effect in Gulf Coast, 


2:28495 
VERY 
MHI flue gas desulfurization systems ap to several emission 
sources (4 refs), 2:28339 (EPA-00/2 5-136) 
GYROMAGNETIC RATIO/MEASURING METHODS 
“—<_® method for the measurement of y/sub p/ 


HADRON REACTIONS/REVIEWS 
Review of experimental data on hadron-nucleus collisions at high 
sections, particle 2:31332 (COO- 
HADRON REACTIONS/SPACE-TIME MODEL 
New space-time model for hadron-nucleus collisions “po 
—— sections, mass dependence), 2:31352 (ORO- 
HADRON-HADRON INTERACTIONS/MULTIPLE 
PRODUCTION 


Zeros of the multi le generating function in hadronic 
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HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 


Elementary icle physics at the Florida State University. 
report, 2:31335 (ORO-3509-i3) 
TORS 


See MHD GENERATORS 
HALOGENATED AROMATIC HYDROCARBONS/ 
ELECTRONEGATIVITY 
model, 2: 
HANFORD RESERVATION/ENVIRONMENT 
Temporal and s; — fall chinook salmon redd distribution near 
Hanford, 1967-1976, 2:30855 (BNWL-2163) 
HANFORD RESERVATION/HUMAN POPULATIONS 
Po in 90 mile radius of 
eteorologi tation and projections to year compass 
sector and 10 mile radii, 2 2:30903 (BNWL-2178) 
HANFORD RESERVATION/SOCIO-ECONOMIC FACTORS 
in and pro radius of 
eteorologi tation and projections to 158) y compass 
sector and 10 mile radii, (BNWL-217 
HARBORS/DESIGN 
New generation of offshore bulk terminals for the 1980's, 2:30639 
HASTELLOY X/CREEP 


HTGR materials screening 
gress report, July 1, 1976-September or 3, 1976, 2 A- 


141 4122) 
HATCHOBARU GEOTHERMAL FIELD/GEOTHERMAL 
WELLS 


Some considerations on well characteristics at Otake and 


Hatchobaru geothermal areas, 2:29339 
HAWAII/GEOTHERMAL EXP 
Coordinated exploration program for i sources on the 


Island of Hawaii, 2:29267 
HAWAII/SELF-POTENTIAL SURVEYS 
Mapping thermal anomalies on an active volcano by the self- 
tential method, Kilauea, Hawaii, 2:29291 
HAWAII/WIND 
Kahuku, Oahu wind summary. Period covered: August-November 
1976, 2:29367 (UCID-17403) 
H-COAL PROCESS/COAL LIQUIDS 
High temperature gas turbine engine component materials testing 
rogram: Task I. Quarterly technical progress —_ No. 5, 
une 28-September 30, 1976, 2:28276 1765-21) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal aiieae, pilot plant laboratory studies. Quarterly 
July 2, 1976-September 30, 1976, 2:28300 (FE-1544-30) 
H-COAL PROCESS/PROCESS DEVELOPMENT UNITS 
H-Coal — pilot plant laboratory studies. Quarterly report, 
July 2, 19 1976, 2:28300 (FE-1544-30) 


Tumor-seeking radiopharmaceuticals: gallium-67, 2:31055 
HEAD END PROCESSES 
See also VOLOXIDATION PROCESS 
HEAD END PROCESSES/COST 
ae of the combustion HEAD END incl 


na fuel elements, 2: 


RADIATION PROTECTION 


See also MYOCARDIUM 
Functio: morphological changes in the cow heart following 
oral intake of a r+ oa of young products of nuclear fission, 
2:31177 (ERDA-tr-222) 
F gical heart following 
'unctio morpholo; changes in the cow 
of young of Galea, 
2:31177 (ERDA-tr-222) 
ological changes in the heart following 
and mo: in the cow 
oral intake of a of youns ef Galen, 
2:31177 (ERDA-tr-222) 
T/SCINTISCANNIN 


ION SYSTEMS/DESIGN 
Combination furnace: heat pump unit (Patent), 2:30083 
HEAT DISTRIBUTION SYS S/OPERATION 
Combination furnace: heat pump unit (Patent), 2:30083 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
t inal 2:30154 
(PB-253151) 
Thermal = heating chamber 
engine a (Patent) 
2: 
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HEAT ENGINES/PERFORMANCE TESTING 
Development of the valved hot-gas engine. Final report, 2:30154 
(PB-253151) 
HEAT EXCHANGERS 
See also HEAT PUMPS 
RADIATORS 
HEAT EXCHANGERS/CORROSION 
Examination of four-sodium-water reaction target tubes, 2:29560 
(LMEC-Memo-70-5) 
HEAT EXCHANGERS/DESIGN 
Energy conservation in fruit dehydrators of 
exhaust air and heat recovery heat exchangers. 
an yjec’ rt for y to 
September 30, 1976, 2: 39318 CTREE- 1030 030) 
Heat exchanger and a solar heater including the heat exchanger 
(Patent), 2:29221 
Heat recuperator structure (Patent), 2:30108 
eo of using ammonia for a sea thermal power plant, 
HEAT EXCHANGERS/HEAT RECOVERY 
Energy conservation in fruit dehydrators Aaa recirculation of 
exhaust air and heat recovery heat exchang a 
May 26, 1976-September 30, 1976, 2:30103 (COO. 6-1) 
provement of aborption cooling through advanced 
transfer technology, 2:29176 (SAN/1122 122-76/2) 
evaporator tube, 2:29145 (A 
it and processing of tempera’ 
transfer surface of heat exchanger ), 2: 29571 


1) 
HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Effect of tube-support interaction on the vibration of a tube on 
supports, 2:29546 (ANL-CT-77-5) 
GERS/PERFORMANCE 
Improvement of aborption cooling systems through advanced heat 
transfer technology, 2:29176 (SAN/ 1122-76/2) 
ject rt for peri yl, to 
September 30, 1976, 2:29318 (TREE- 1030) 
HEAT EXCHANGERS/SCALIN 
me scaling of silica in two district heating systems, 2:29334 
EXCHANGERS/STANDARDS 
_ 2-1/4-percent-chromium, 1- t-molybdenum alloy steel 
tubesheet forgings (ASME SA-336 with additional 
uirements), 2:29621 (RDT-M-2-19T(Rev.)(4-76)) 
or of postions in heat pipes. 
tion or control o! 
Final report, January 1, 1974-March 30, 1976. 2:29 2:29208 (NSF. 
RANN/SE/AER-~(74)-02056/FR/7 6/1) 
The elimination or control of material 


problems in water heat 
1 Jul-30 Sep 1975, 2:30445 


HEAT PIPES/MATERIALS 
The elimination or control of material 


problems in water heat 
pes. Quarterly progress report, 1 Jul-30 Sep 1975, 2:30445 


353) 
HEAT ‘PIPES/PERFORMANCE 
Elimination or contro material problems in 
Final report, January 1, 1974-March 30, 1976, 2:29 2:29208 08 ory 


1) 
Energy savin t-pipe applications for residential and 
liances, 2:30608 


Dual (Patent), 2:30082 
HEAT P CONSERVATION 
Test aoe measure ener; conservation, 2:29193 
HEAT PUMPS/HEAT EX GERS 
Device on a heat-pump installation (Patent), 2:30080 
apparatus em ores a 
different flow circuits t), 330087 
HEAT PUMPS/OPERATION 
Systems for w' 


HEAT RECO 


Method 
capture of suillant resultant generated heat (Patent; 4 claims), 2:28290 


for economic use of energy 


HELIOSTATS/OPERATION 


HEAT RESISTING ALLOYS/CORROSION 
Nondestructive evaluation methods for coal-conversion systems, 
2:30306 (CONF-760689-) 
HEAT SOURCES/FUEL ECONOMY 
Fundamentals of dual-source a systems (Electric with fossil- 


fueled source for peak demand), 2:30099 
HEAT STORAGE 
Collector and sto: for solar driven cooling 


considerations 
2:29162 SAN/ 1122- 76/2) 
Heating and cooling system utilizing solar energy (Patent), 2:29202 
Method and apparatus for collecting, storing, and transmitting 
solar heat (Patent), 2:29218 
Performance of CSU Solar House 1 cooling system, 2:29163 
ystem for collec so! Lamar (Patent), 2:29222 
HEATING OILS/ DESULFURIZATIO 
System analysis of desulfurization _- a study commissioned 
by the Federal Minister for Research and Sedadeer (Cost 
com nm), 2:28248 (CONF-750346-) 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
LITHIUM 6 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/BREAKUP REACTIONS 
— of the two body dissociation of light nuclei in nuclear fields. 
Progress report, January 1, 1976-December 31, 1976, 2:31388 
(ORO-4699-3) 
HEAVY ION REACTIONS/ENERGY LOSSES : 
~~ cen and nucleon transfer in heavy-ion reactions, 
HEAVY ION REACTIONS/RESEARCH PROGRAMS 
Activities of the II. Physical Institute of the University of Giessen 
in the investigation of short-lived heavy nuclei, 2:31415 - 
HEAVY ION CTIONS/TRANSFER REACTIONS 
— _—— and nucleon transfer in heavy-ion reactions, 
4 
= NUCLEI/NEUTRON REACTIONS 
ted system for production of neutronics and photonics 
ulational constants. Major neutron-induced Seeaedionn (Z 
< 55): graphical, experimental data, 2:31416 (UCRL- 
o1.7)(Rev.1)(Pt.B)) 
HEAVY OILS/GASIFICATION 
Gas industry's long range research and development program for 
producing synthetic fuel gases, 2:28747 
HEAVY OILS/HYDROCRACKING 
of heavy fractions: process flexibility 
and reaction mechanism, 2:28659 
HEAVY OILS/STORAGE 
a tal dangers due to the storage of heavy fuel oil, 
2:2 
HEAVY WATER/METABOLISM 
Heavy water effects on the *C/'*C ratio of exhaled CO: in rats 
(70), 2:30980 (CONF-751027-) 
VY WATER/PRODUCTION 
Peak power and heavy water production from electrolytic H2 and 
O2 using CANDU reactors, 2:29533 (AECL-5512) 
HEAVY WATER/PURIFICATION 
Detritiation: 1974 annual report of operation, 2:30391 (LA-tr-77- 


14) 
Detnitiation: 1975 annual report of operation, 2:30392 (LA-tr-77- 


HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
DCA REACTOR 
JRR-2 REACTOR 
JRR-3 REACTOR 
PHWR TYPE REACTORS 
PSE REACTOR 
HEAVY WATER MODERATED REACTORS/REACTOR 
LATTICE PARAMETERS 
Reactivity and reaction rate measurements in U-D.0O lattices with 
coaxial fuel, 2:29734 (DP-1409) 
HELA CELLS/BIOLOGICAL RADIATION EFFECTS 
Oxygen enhancement ratios in synchronous HeLa cells exposed to 
HELA CELLS/OXYGEN 
Oxygen enhancement ratios in synchronous wae cells exposed to 
low-LET radiation (X and gamma radiation), 2:31112 
HELIOSTATS/FOCUSING 
Four different views of the heliostat flux density integral, 2:29142 
HELIOSTATS/MATHEMATICAL MODELS 
Model for calculating heat flux from mirror fields of tower-type 
solar er plants, 2:29144 
HELI 
Total 


energy systems: So ox | semi-annual review, 
July 1976. 2:29138 58) 


141S 
Energy — heat-pipe applications for residential and 
commercial appliances, 2:30608 
Gas-interface studies in large horizontal heat pipes, 2:30441 (LA- 
6646-MS) 
HEAT PUMPS 
“= ea experimental solar house in use, 2:29190 (ORNL-tr- 
4324 
HEAT PUMPS/COMPRESSORS 
Device on a (Patent), 2:30080 
HEAT PUMPS/DESIG 


HELIOSTATS/PERFORMANCE 


HELIOSTATS/PERFORMANCE 
Model for calculating heat flux from mirror fields of tower-type 


solar power plants, 2:29144 
PROGRAMS 


Total energy 
July 1976. 299138. (SAND 76 58) 
See also CRYOGENIC FLUIDS 

ON SPECTR‘ 


Method and apparatus for detecting and measuring trace 


HEL 
; with a supercritical helium cooling system for the 
investi; n of su luctors, 2:30480 
HEL VER 
Liquid helium saver, 2:30484 
HELIUM/THERMOD 


Program semi-annual review, 


IODYNAMICS 
—— of helium in high speed rotating machines, 
HELIUM 3/MELTING 
jw-temperature properties magnetized solid 
helium-3 yey isotropic, nearest-neighbor, pair- 
exchange yer model), 2:31444 


ling effe uid 31326 
-coupli fects in su; i 
HELIUM 3 A/PHASE TRAN 
Measurements of the A in | Bt ina 
field for superfluid *He near the polycritical point, 2:3 
HELIUM 3 B/ACOUSTIC MEASUREMENTS 
HELIUM 3 B/FREE ENERGY 
Strong-coupling effects in superfluid *He, 2:31326 
HELIUM 3 B/PHASE HASE TRANSFORMATIONS 
Measurements of the A in equilibrium B transition in red 
field for su 30 
3 TARGET/PROTON REACTIONS 
ts at the University of Maryland cyclotron, 
O-5128-6) 


* HELIUM I 
See also HELIUM II 
HELIUM 4/ENERGY LEVELS 
Study of the *H(p,y)*He reaction from 17 < E/sub p/ < 30 MeV 
(Angular distribution and asymmetry, ‘He res at 40 MeV with 
width of 3.5 MeV), —_ (ORO-3624-17) 
HELIUM 4/INHALATI 
Use of stable helium rT detection 
pulmonary function, 2:31000 (CONE-751027.) 
HELIUM 4 TARGET/PROTON REACTIONS 
Pp) experiments at the University of Maryland cyclotron, 
2: 31383 (ORO-S1286) 
Design construction of a spectrometer facility 
for intermediate energy proton scattering on helium 
experimental techniques), 2: 31380. (LA- 


of impaired 


6631-T) 
Dilution refrigeration 2:30477 
HELIUM DILUTION REFRIG TORS/HEAT 
Di aioe ith sintered sil heat exchangers 
ution refrigerator with sin ver 
for use in the millikelvin 2:3047 


HELIUM DILUTION REFRIGERATORS/PERFORMANCE 
Dilution refrigerator for neutron a 2:30476 
Dilution reftigerator with aver ver powder heat exchanger 
lution igerator with sin’ 
for use in the millikelvin 
I/LEVEL INDICATO 
Non-dissipative liquid helium level detector, 2:30485 
Ti/COLLECTIVE EXCITATIONS 
Polarization potentials and elementary excitations in He II at low 
temperatures, 2:31328 
HELIUM II/DISPERSION RELATIONS 


HELIUM IONS/ENERGY-LEVEL TRANSIT! 
Theoretical studies of highly ionized species. Pr 
re’ studies o ionized species. Progress report, 
March 1, 1976-February 28, 1977 (Summaries of research 


activities at Harvard College Observatory), 2:31310 (COO-2887- 
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Some experimental factors affe 
stability of pene helium-neon lasers, 2: 6 


HEMATOPOIETIC SYSTEM/BIOLOGICAL RECOVERY 
Comparative response of dogs and monkeys to sublethal acute and 
aa low dose-rate gamma-ray exposure, 2:31143 (LA- 
HEMATOPOIETIC SYSTEM/BIOLOGICAL REGENERATION 
Patterns of ee and endogenous 
—— following radiation injury (X radiation, mice), 


HEMATOPOIETIC SYSTEM/DOSE-RESPONSE 
Canaainanapines of dogs and monkeys to sublethal acute 
pore low dose-rate gamma-ray exposure, 2:31143 (LA. 
erie MS)" low dose-rate gamma-ray exposure, 2:31143 (LA- 
“epopalation folowing radiation injury (X radiation, mice), 


APEC pon of labeling to 
HEMOGLOBIN/RESO 
lication of 4*N labeling to in molecular hematology 

Are 2: 30954 (CONF-751027-) 


See also IMIPRAMINE. 

PURINES 

PYRANS 

PYRIDINES 

PYRIMIDINES 

HETEROCYCLIC COMPOUNDS/ATOMIC MODELS 
Molecular Rydberg transitions. III. A linear combination of 

Rydberg orbitals (LCRO) model for the horic 


HETEROCYCLIC COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
OCYCLIC COMPO S/MOLECULAR STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 


methylphenylphosphine)platinum(IV), 2:30380 
HETEROCYCLIC rogram. Quarterly progres 


Coal ending 
coding September 30,197 ber 30, (ORNL S220) 
HETEROCYCLE C COMPOUNDS/ULTRAVIOLET 
(LCRO) III. — combination of 
ydber, i model for the two-c! horic 
jeyclobutane 1,3 diooe C(TMCBD), 


in molecular hematology 
2:30954 (CONF-751027-) 


system 
2:30355 
HEXADECANE/CRACKING 
Carbon-14 tracer studies of the secondary reactions in the 
Influence of i ing pressure on pyrolysis of liquid 
hydrocarbons, 2:28726 
HEXANE/SURFACE TENSION 
Strucuture of liquids and its effect on interfacial tension, 2:28736 
BC fe 
ucose-l-!°C as a tracer for the of systemic glucose 
Chronology shutdown at the High 
Flux Isotope Reactor, beryl replacement shut 5402) 


HFIR REACTOR/REACTOR SAFETY 
High flux isotope reactor accident analysis, 2:29826 (ORNL-5246) 
“ae BTU GAS/CALORIFIC VALUE 
from (IGT h 


328273 145) ane 1976 


HIGH BTU GAS/DESULFURIZATION ee, 
period pe 1978, (ORNL-3224) 


HIGH BTU 


1428 
hyrins, hemo 2:30954 (CONF-751027-) 
2:3132 
HEMOGLOBIN/BIOCHEMISTRY 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 2:31252 
HEMOGLOBIN/LABELLING 
Onon dispersion in Fie af long wavelen 
temperatures, 2:31329 
HELIUM II/HEAT TRANSFER 
HELIUM-NEON LASERS/PERFORMANCE 
Reproducibility of methane- and iodine-stabilized optical 
Fequency standards, :30575 
Stability and reproducibility of He-Ne-lasers stabilized by Relative economics of recovering and upgrading Alberta's 
saturated absorption in iodine, 2:30573 hydrocarbon resources, 2:28679 
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Technology and economics of coal gasification (14 refs.), 2:28288 
HIGH GAS/SYNTHESIS 
Oil or gas from agricultural wastes, 2:29084 
lementary particles an ener nomena. 
report, May 1976 to December 1576 (S Summaries of 
energy physics progress report, Ap 
Summaries activities at Rice University), 
2:31339 (ORO-5096-1) 
H EXPLOSIVES 


See CHEMICAL EXPLOSIVES 
HH FLUX ISOTOPE REA 


Equilibrium and nonlocal stability properties of collisionless theta- 
inch plasmas, 2:31520 
ental studies on uency a ct in 
frequency range of the ion 
Juel-1299) 
HIGH-BETA PLASMA/MEETINGS 
riments on toroidal diffuse pinches, 2:31509 (INIS-mf-3309) 
tabilities an lence in a 500)" plasma carrying 
transversal current, 2:31543 206 
HIGH-BETA PLASMA/STABILIZA 
Stability limitations on high-beta 2:31544 
HIGH-FREQUENCY D) GES/RECOMBIN 
recombination processes in a torch 2:31325 


06) 
HIGH-FREQUENCY DISCHARGES/TEMPERATURE 
MEASUREMENT 
Temperature time dependences 
microwave discharge. 


lependences in nitro 
(PPCZ.2 
HIGH-FREQUENCY 


See HEA TING 
Plasma heating systems planned for experimen 
Progress report 1969-1973 (Review of hth 

report eview 0 eatin 
systems, and plasma diagnostics), 2:31464 
kinetic theory of momentum transfer from 
field to a collisional plasma, 2: 201) 
HIGH- UENCY HEATING/ALFVEN W 
Alfven wave heating and transit time sare canta in the 
-centre model of a plasma, 2:31471 
= frREQUENCY HEATING/ENERGY TRANSFER 
Aunpte ony of the microwave power in a toroidal plasma, 2:31465 


HIGH-FREQUENCY HEATING/GUIDING-CENTER 
APPROXIMATION 
Alfven wave heating and transit time meg paging 
in; lasma, 2:31471 
CY HEATING/MAGNETOACOUSTIC 


— heating of plasma in tokamak T- 
pein 2:31476 (CONF 76101240) 
HIGH-FREQUENCY HEATING/MEASURING 
INSTRUMENTS 


HEATING/PARAMETRIC 


Seanades ae of parametric instabilities in lower hybrid 
heating of tokamaks, 2:31469 
HIGH PURITY G E DETECTO IRS/WINDOW: 
Entrance in germanium x-ray detectors, 
2:30679 (LBL-5566) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 


using the ysics methods of the 
roject/KFA and the he CEGB (BNI BNL). A joint 
, 2:29747 (Juel-1336) 
/PILOT 


First operational experiences wi plant 
using the Hoelter Process, 2: 28327 CONF 
HOISTS/BRAKES 
New winder braking system with Rawdon Colliery NCB, 2:28424 


HOISTS/DESIGN 
gimballed and heave 


7500 ton capacity shipboard 
platform, 2:30642 
Assembly apparatus for nuclear reactors (Patent), 2:29697 
lead loyment system for a deep ocean 
bottom working vessel, 2: 3 
HOLMIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth ides, 2:30385 


HOUSES/HEAT RECOVERY 


hol hic fe common-path 
uble-exposure holo interferometry using 
reference waves, 2: 30617 (UCRL-50016-76-3) 


Firehose instability of Alfven waves, 2:31546 
HOT CELLS/MEETINGS 
ings of a symposium, 
Design of and equipment for hot laboratories. Proceedings 
ae symposium, 2:30497 (STI/PUB-436) 


See also LASER-PRODUCED PLASMA 
HOT PLASMA/BOUNDARY LAYERS 
Physics of a fusion plasma apo! layer, 2:31523 
HOT *PLASMA/NONLINEAR PR PROBLEMS 


Hot spot exercise: 1975 2: (UCRL-52117) 
HOT SPRINGS/WATER CHEMISTR 
Hydrochemistry of the Lake Magadi basin, Kenya, 2:29293 
HOT WIRE ANEMOMETERS/CALIBRATION 
Measurements of turbulence characteristics of a gas stream 
means of the DISA 55A01 thermoanemometer, 2:29577 (UJV- 


mf-1) 
HOT-DRY-ROCK SYSTEMS/EXPLOSIVE FRACTURING 
ee and experimental grounds for utilization of dry rock 
HOPDRY-RO resources in the mining industry, 2:29355 
DRY-ROCK SYSTEMS/FRA’ 
— Seismic mapping of hydraulic fractures made in basement rocks, 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Econometric analysis of forced geoheat recovery for low- 
temperature uses in the Pacific Northwest, 2:29353 
Geothermal power station on a hot dry rock source, 2:29354 
Theoretical and experimental grounds for utilization of dry rock 
ofneves resources in the mining industry, 2:29355 
-DRY-ROCK SYSTEMS/MAGNETIC SURVEYS 
Feasibility of detecting artificial magnetic anomalies in 
hydrofractured rock by superconducting gradiometer-SQUID 
systems, 2:29349 (LA-6626-MS) 
HOT-DRY-ROCK SYSTEMS/MEETINGS 
Near-normal geothermal gradient workshop, March 10-11, 1975, 
2:29233 (ERDA-76-1 1) 
HOT-WATER SYSTEMS/CONVECTION 
Heat and mass transfer in models of undeveloped geothermal 
fields, 2:29241 
HOT-WATER SYSTEMS/GASES 
Gas content of a hot-water reservoir estimated from downhole 
ure and temperature measurements, 2:29343 
HOT-WATER SY: MS/MASS TRANSFER 
Heat and mass transfer in models of undeveloped geothermal 
fields, 2:29241 
HOT-WATER SYSTEMS/MATHEMATICAL MODELS 
Heat and mass transfer in models of undeveloped geothermal 
fields, 2:29241 
Study of the effects of various reservoir 
iormance of geothermal reservoirs, 2:29245 
-WATER SYSTEMS/TEMPERATURE MEASUREMENT 


iati ing of structures with infrared transparent wind 
screens, 2:29187 (SAN/1 7276/2) 
HOUSES/ENERGY CONSERVATION 

First German experimental solar house in use, 2:29190 (ORNL-tr- 


4324) 

Proceedings of the third conference on natural gas research and 
technology, 228 28745 

Solar energy in providing for alternate lifestyles, 2:29191 

Systems for utilizing solar energy and for economic use of energy 
in buildings, 2:29189 (ORNL-tr-4323) 

Test houses measure energy conservation, 2:29193 

Report on the regional and system type 
single family dwelling space heat energy sector, 2:29988 
(BNL-50581) 


PUMPS 
German experimental solar house in use, 2:29190 (ORNL-tr- 


Systems for utili solar energy and for economic use of energy 
in buildings, 2:29189 (ORNL-tr-4323) 
HOUSES/HEAT RECOVERY 
“a  _ experimental solar house in use, 2:29190 (ORNL-tr- 
4324 


143S 
See BARLEY 
HOSE INSTABILITY 
series. 
series 
See HFIR REACTOR 
HIGH-BETA PLASMA/BOLTZMANN-VLASOV EQUATION 
velocity 
2:31569 
HOT SPOTS 
Method to determine reservoir temperature and porosity in 
fields, 2:29242 
HOUSES/COOLING LOAD 
HIGHWAYS 
See ROADS 
HITREX-1 REACTOR/REACTOR KINETICS 
Analysis of 
DRAGO 
evaluation| 
HOELTER P 
First 
4324 


HOUSES/RADIATIVE COOLING 


Test houses measure semeervation, 2:29193 
HOUSES/RADIATIVE COOLIN 
Radiation cooling of structures with infrared transparent wind 
screens, 2:29187 (SAN/1122-76/2) 
HOUSES/SOLAR AIR CONDITIONING 
A location matrix plan for the residential solar heating and cooling 
demonstration — Vol. I. Findings and recommendations, 
2:29157 (PB-253784) 
Buying solar (Consumer guidelines), 2:29155 (FEA/G-76/154 
= oo design in CSU solar house III, 2:29100 ( 
285 


Cooling with thermic diode panels, 2:29186 (SAN/1122-76/2) 
Copper and solar energy, 2:29181 (SAN/1122-76/2) 
Performance of CSU Solar House 1 cooling system, 2:29163 
(SAN/1122-76/2) 
Preliminary performance of CSU Solar House I heating and 
cooling system, 2:29192 
Solar cooling design considerations, 2:29159 _— 1 a 
Solar house heating system using reflective p 
condensing system. Pro; report 101-4, 75 June 1, 
1976, 2:29151 
HOUSES/SOLAR CELL AR : 
Performance analyses of Zameen heating and photovoltaic 
wer systems for residences, 2:29194 
HOUSES/SOLAR SPACE HEATING 
A location matrix plan for the residential solar heating and — 
demonstration program. Vol. I. Findings and 
2:29157 (PB-253784) 
Buying solar (Consumer guidelines), 2:29155 (FEA/G-76/154) 
Cooling with thermic diode panels, 2:29186 (SAN/1122-76/2) 
Copper and solar energy, 2:29181 (SAN/1122-76/2) 
Economic analysis of solar water and space heating, 2:29152 
(DSE/2322-1) 
ie — experimental solar house in use, 2:29190 (ORNL-tr- 
4324 
Performance analyses of combined heating and photovoltaic 
power systems for residences, 2:29194 
Preliminary performance of CSU Solar House I heating and 
cooling system, 2:29192 
Solar energy in providing for alternate lifestyles, 2:29191 
ar house heating system using reflective 
condensing system. report 101-4 Tune 4, 
1976, 2: 29151 (COO-2769. 
Systems for utilizing solar energy and for economic use of energy 
in buildings, 2:29189 (ORNL-tr-4323) 
Test houses measure energy conservation, 2:29193 
HOUSES/SOLAR WATER HEATERS 
A location matrix plan for the residential solar heating and cooling 
demonstration program. Vol. I. Findings and recommendations, 
2:29157 (PB-253784) 
Buying solar (Consumer guidelines), 2:29155 (FEA/G-76/154) 
Economic analysis of solar water and space heating, 2:29152 
(DSE/2322-1) 
HOUSES/SPACE HEATING 
Method and apparatus employing a heat os pene for heating fluids in 
eport on the regional and system type ° 
HOUSES/WASTE PROCESSING 
Solar ener; gy in P in oes for alternate lifestyles, 2:29191 
HTGR TYP 
process design studies for very 
rature reactors. Final report, 2:29517 a 
HTGR” PE REACTORS/COATED FUEL 
— of fission products as a means to aauine ds 
ta in HTR fuel particles, 2:29521 (Juel-Conf-22) 
Preirradiation report of TRISO and BISO coated ThO. ne 
PA — in capsules HT-31 and HT-33, 2:29516 (GA-A- 
Properties of SiC and problems of the material for use as the 
ae layer of fuel particles (HTGR), 2:29519 GAERLM- 
Study on the amoeba effect of the fuel for reference core =. 
(Mark-III) of the multi- high-tem 
-cooled reactor, 2:29520 
HTGR TYPE REACTORS/COO 
Gas cooled nuclear reactors 
HTGR TYPE REACTORS/DESIGN 
Very TM reactor engineerng design studies, 2:29646 
HTGR TYPE REACTORS/ENVIRONMENTA!. EFFECTS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that may be 
oom titive with fusion reactor power plants), 2: 30912 (BNWL- 


HTGR TYPE REACTORS/FUEL ELEMENTS 
Fuel elements for high temperature reactors having special 
suitability for reuse of the graphite (Pai (Patent), 2:29528 
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HTGR TYPE REACTORS/GAS TURBINES 
Gas-turbine HTGR materials screening 
arg» report, July 1, 1976-September 76 (IN 190; 


13; MM004; M21; IN 738; RENE 100; MoTZM; Hastelloy X; 
Inconel 617; MA 753; IN 519, Inconel 706; Inconel 718; A286; 
316 SS; Incoloy 800), 2:30225 (GA-A-14122) 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Insulation structure for pressure vessel cavity (Patent), 2:29530 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Elevated temperature fatigue tests and inelastic stress analysis of 
bellows, 2:29526 
HTGR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 
HTGR spent reflector block disposal study (Burial or crush-burn 
2:28997 (GA-A-13860) 
HTGR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Control apparatus (Patent), 2:29715 
ee arrangement for gas-cooled nuclear reactor (Patent), 
HTGR TYPE REACTORS/REACTOR CORES 
CORTAP: a coupled neutron kinetics-heat transfer digital 
computer program for the dynamic simulation of the high 
temperature gas cooled reactor core, 2:29524 (ORNL/ 
NUREG/TM-39) 
Investigation of failure mechanisms for HTGR core supports, 
2:29522 (LA-NUREG-6639-MS) 
Reference design (MK-I and MK-II) for experimental multi- 
VHTR. A study thermal and mechanical 
ormances of the core, 2:29518 (JAERI-M-6264) 
HTGR TYPE REACTORS/REACTOR KINETICS 
CORTAP-: a coupled neutron kinetics-heat transfer digital 
computer p:ogram for the dynamic simulation of the 
temperature gas cooled reactor core, 2:29524 (ORNL/ 
NUREG/TM-39) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
a. toughness program. Final report, 2:29525 (PB- 
HTGR TYPE REACTORS/REACTOR SAFETY 
HTGR Safety Evaluation Division quarterly report, January 1976- 
March 1976, 2:29775 (BNL-NUREG-50524) 
HTGR TYPE REACTORS/RESEARCH PROGRAMS 
High-temperature gas-cooled reactor base-technology 
~ report, January 1, 1974-June 30, 1975, 239523 {ORNL- 
51 
HTGR TYPE REACTORS/STEAM TURBINES 
HTGR power plant turbine-generator load control system 
(Patent), 2:29529 
CELLS 


See ANIMAL CELLS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 


Effects of radiation on man: now and in the future, 2:31137 
HUMAN POPULATIONS/HEALTH HAZARDS 
Progress report and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
HUMAN POPULATIONS/POPULATION DYNAMICS 
Population distribution in 90 mile radius of Hanford 
Meteorological Station and projections to year 2300 by compass 
sector and 10 mile radii, 2:30902 (BNWL-2178) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Judicial and technical rules in the field of radiation in 
nuclear facilities, 2:31128 (AED-Conf-76-447-005 
ations for the Administration and Enforcement of the _ 
tion Control for Health and Safety Act of 1968 
from electronic equipment), 2:31132 (FDA- -76-8035) 
HUSKY ACE EVENT/ENVIRONMENTAL EFFECTS 
United States high-altitude test experiences. A review emphasizing 
the impact on the environment, 2:31303 (LA-6405) 
HUSKY ACE EVENT/HEALTH HAZARDS 
United States high-altitude test experiences. A review emphasizing 
the impact on the environment, 2:31303 (LA-6405) 
HUSKY ACE EVENT/RADIATION 
United States high-altitude test experiences. A 
the impact on the environment, 2:31303 (LA.6405). 
HVAC SY: /ELECTRIC CABLES 
_ 138 kV splice for extruded dielectric cables. Final report, 2:29433 
(EPRI-EL-354) 
HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-]1 REACTOR 
BOHUNICE A-] REACTOR 
HYBRID REACTORS/BREEDING BLANKETS 
Conceptual design of the blanket and power conversion system for 
concepts. 12-mon rt addendum, July 1, 1975- 
June 30, 1976, 2: "31601 ( ‘A-A-14021(Add. 1) 


review emphasizing 
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HYBRID REACTORS/FEASIBILITY STUDIES 
tem ture. Tec report, AD-A 
HYBRID REACT ORS/THERMOD CYCLES 
Conceptual design of the blanket — eleed conversion system for 
a mirror hybrid fusion-fission reactor. Addendum 1. Alternate 


12- h 
TED ELECTRO 


ma SOLVATED ELECTRONS 
HYDRATES/NEUTRON DIFFRACTION 
Hydrated taser» H* (H20)/sub n/. VI. A neutron diffraction 
study of the isolated group HsOzi.H2O in o-sulfobenzoic acid | 
trihydrate, 2:30381 
HYDRAULIC EQUIPMENT/PERFORMANCE 
Mechanized coal unit, 2:28383 
HYDRAULIC FRA 
Fracturing with foam, 2:78607 
FRACTURING/DEMONSTRATION 
PROGRAMS 


Eastern Kentucky enhanced gas recovery project: deviated well 
and multiple hydraulic fracture ren te ay 2:28769 
ERDA research in fracturing technology, 2:28766 
Massive hydraulic fracturing the eastern Devonian Shales (West 
Virginia), 2:28768 
Pinedale Unit MHF ex; ts (Wyoming), 2:28771 
HYDRAULIC FRA ING/SEISMIC IETECTION 
ee mapping of hydraulic fractures made in basement rocks, 
HYDRIDES/CHEMICAL REACTION KINETICS 
Hydride formation, 2:30264 
ROBROMIC ACID/REDUCTION 
Reduction of hydrogen bromide using transition metal 
compounds, 2:29054 
IROCARBONS 
See also ALKANES 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
TOLUENE 
XYLENES 
HYDROCARBONS/ABSORPTION SPECTROSCOPY 
Atomic absorption spectroscopy, 2:30347 
HYDROCARBONS/ CAL ANALYSIS 
——— analysis of light fraction of pyrocondensate, 
Or constituents of atmospheric particulate matter (Europe; 
tlantic Ocean), 2:30789 
HYDROCARBONS/CHEMICAL RADIATION EFFECTS 
Effect of ignition improvers on igni aon ane 
characteristics of light hydrocarbons, 3: 2183 
HYDROCARBONS/COMBUSTIO 
Enthalpies of formation of 
diphenylmethanes, and bicyclic ees 2:28744 
HYD OCARBONS/COMBUSTION 
Effects of interaction between fluid ts mg on 
pollutant formation in combustion, 2:30429 (EPA-600 6- 


) 
HYDROCARBONS/CONVERSION 
Hydrocarbon conversion with an acidic, sulfur-free trimetallic 
catalytic composite (Patent), 2:28645 
Hydrocarbon conversion —— employing boria-alumina 
compositions (Patent), 2:28667 
HYDROCARBONS/CRACKING 
Catalytic conversion of hydrocarbons (Patent), 2:28668 
HYDROCARBONS/CR LINKING 
Radiation curable resistant coatings and their preparation (Patent), 


2:30309 
HYDROCARBONS/DEHYDRATION 
Stability of hydrocarbon layers at interface with aqueous 
demulsi ent solutions, 2:28646 
NS/DESULFURIZATION 


HYBROC: of organic sulfur compounds on ing and 
ins from Siesel fuel cuts, 2: 

HYDROCAR S/FORMATION HEAT 

—— of formation of selected naphthalenes, 

diphenylmethanes, and bicyclic codceensbens, 2:28744 

HYD OCARBONS/ PHOTOCHEMISTRY 
chamber — on photochemical aerosol-precursor 
i od hee Jun 1974-Aug 1975, 2:30758 (PB- 


liquid from oil shale 


(Patent; 850° to 1230°F), 2:28830 


HYDROCARBONS/QUANTITATIVE CHEMICAL ANALYSIS 
Process chromatograph for the selective measurement of 
hydrocarbons, 2:30785 
HYDROCARBONS/REFINING 
Control of hydrogen/hydrocarbon mole ration in hydrogen- 
consuming process (Patent), 2:28666 
lified of forecasting the composition of final products 
mixtures, 2:28655 
HYDROCARBON S/SURFACE TENSION 
Strucuture of liquids and its effect on interfacial tension, 2:28736 
HYDROCARBONS/TRANSPORT 
Automatic tank wagon filling stations (on-spot plants), 2:28714 
HYDROCRACKING/CATALYSTS 
———— conversion process employing boria-alumina 
itions (Patent), 2:28667 
HYDRO ANIC ACID/INFRARED SPECTRA 
Analysis of cigarette smoke by Fourier transform infrared 
trometry, 2:30356 
HYDROCYANIC ACID/REMOVAL 
Purification of coke oven gas with production of sulfuric acid and 
ammonium sulfate (Patent; 11 claims), 2:28259 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/COMPRESSIBLE FLOW 
Fundamentals of the KRAKEN code (Eulerian hydrodynamics 
code for compressible nonviscous flow of several fluids in two- 
dimensional (axially symmetric) re: 
tics of the United States an By counties), 
2:29933 (BNL-50501) 
HYDROELECTRIC POWER/RESEARCH PROGRAMS 
oer and development (New Zealand), 2:29960 (NP- 
1 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CAPITAL 
Input-output capital coefficients for energy technologies (Input- 
output model, 2:29940 (BNL-50608) 
HYDROELE ‘C POWER PLANTS/ENVIRONMENTAL 


EFFECTS 
Application of computers in an assessment of the environmental 
impact zie plants on an aquatic ecosystem, 2:29406 
(CONF-7 
HYDROELECTRIC POWER PLANTS/FORECASTING 
Role of hydroelectric potential in meeting Pakistan's future 
electricity demand, 2:29097 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/REMOVAL 
— of flue gases containing boron compounds (Patent), 
HYDROGEN/ADSORPTION 
Grain size and concentration effects in internal and external 
hydrogen embrittlement, 2:30275 
Hydrogen concentrations in the interface region of cadmium- 
plated steel, 2:30250 
Study of the interaction of hydrogen and deuterium with the 
—— of niobium by quasielastic scattering of neutrons, 
HYDROGEN/BIBLIOGRAPHIES 
Hydrogen energy. A bibliography with abstracts. Quarterly 
literature review: third quarter 1976 (Production, utilization, 
safety, transmission, distribution and storage; 110 abstracts), 
2: 29047 (NTISUB/A/023-76-003) 
HYDROGEN/CHEMICAL BONDS 
Some experimental observations on H-O hydrogen-bond lengths 
in carbohydrate crystal structures, 2:30404 
Theoretical observations on the structural eo of 
tivity in H-O hydrogen bonding, 2 
HYDROGEN/CHEMICAL REACTION KINETICS 
Concerning Ab initio potential energy surfaces for F * He, 2:30372 
2 


Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Progress report, May 1, 1976-April 
30, 1977 (Ex 2:30411 (COO-2326-21) 
HYDROGEN/COMBUSTION PROD 
Magnetohydrodynamic energy conversion Seetibnitnten of 
composition and properties of seeded combustion products of 
He-O, as working fluid), 2:30064 
HYDROGEN/COMPATIBILITY 
Hydrogen compatibility of structural materials for energy-related 
applications, 2:29062 
Hydrogen compatibility of 304L stainless steel welds, 2:30274 
Hydrogen-induced slow crack growth of a plain carbon pipeline 
steel under conditions of cyclic loading, 2:29063 
HYDROGEN/CORROSIVE 
Corrosion behavior of ceramics, 2:30305 (CONF-751194-) 


145S HYDROGEN/CORROSIVE EFFECTS 
Influence of organic sulfur compounds on urea 7 and 

HYDROCARBONS/PRODUCTION 


HYDROGEN/ DIFFUSION 


Oa of U-0.75 wt % Ti in hydrogen and water vapor, 
2:3027 
Investigation of the fracture of near-alpha titanium alloys in high 
pressure hydrogen environments, 2:30261 
New method for long-term slow crack growth testing in 
hydrogen, 2:29065 
Refinery materials problems caused by hydrogen and industry 
remedy, 2:28664 
Relationship between thermal embrittlement and hydrogen 
cracking in 18Ni(250) maraging steel, 2:30278 
Requirements for — in coal gasification processes, 2:28270 
(CONF-751194- 
Role of hydrogen in stress corrosion cracking, 2:30277 
HYDROGEN/DIFFUSION 
Computational investigation of the effects of barrier layers on the 
permeation of hydrogen through metals, 2:30263 
Diffusion and the dislocation sweeping mechanism for hydrogen 
transport, 2:30248 
Resistometric study of hydrogen and deuterium in Va metals at 
low temperatures, 2:30273 
Spinodals for hydrogen in niobium, 2:30249 
RROGEN/ENERGY TRANSPORT 
Hydrogen as an energy medium, 2:29066 
HYDROGEN/FINE STRUCTURE 
Fast beam measurement of hydrogen fine structure (n = 2 state), 
2:31313 
HYDROGEN/MAGNETIC MOMENTS 
Contributions to WKB theory, 2:31314 
HYDROGEN/MATERIALS HANDLING 
Submerged liquid hydrogen pump, 2:29061 
HYDROGEN/MEETINGS 
Effect of hydrogen on behavior of materials, 2:29070 
HYDROGEN/METALLURGICAL EFFECTS 
Effect of hydrogen on internal friction of several titanium alloys, 
2:30272 
Effect of hydrogen on the mechanical behavior of nitrogen 
strengthened stainless steel, 2:30237 
Effect of hydrogen and oo? on the strength and modulus 
of beta phase Ti alloys, 2:30 
Effects of internal and external hydrogen on mechanical 
properties of beta III titanium alloy sheet, 2:30236 
Grain size and concentration effects in internal and external 
hydrogen embrittlement, 2:30275 
Hydrogen and interfacial cohesion, 2:30267 
Hydrogen embrittlement of Zr-2.5 wt % Nb, 2:30265 
Hydrogen environment embrittlement of turbine disl. alloys, 
2:30269 
—— strengthening in niobium and niobium-base alloys, 


Low cycle fatigue life of two nickel-base casting alloys in a 
hydrogen environment, 2:30270 
Metallographic observations of the interaction of hydride, stress 
and crack growth at 600°K in a Zr-2.5% Nb alloy, 2:30283 
Role of test technique in evaluating hydrogen embrittlement 
mechanisms, 2:30268 
Some aspects of slow crack growth in htdrided Zr-2.5 % Nb 
alloys, 2:30266 
HYDROGEN/OFF-PEAK ENERGY STORAGE 
Hydrogen production and storage in utility systems. Semiannual 
a report, July 1975-December 31, 1975, 2:29059 (BNL- 
HYDROGEN/POLARIZATION 
Chemically induced dynamic electron polarization in pulse 
radiolysis. S-T /sub -+ 1/ polarization from hydrogen radical 
reactions, 2:30415 
HYDROGEN/SELF-DIFFUSION 
Ab initio calculations of self-diffusion of hydrogen in titanium 
hydride, 2:30313 
HYDROGEN/SOLUBILITY 
Hydrogen transport in 4130 steel, 2:30262 
HYDROGEN/SORPTION 
Alloy catalysts = monolith supports for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; 
Ni-Pt; Ni-Co; 2:28277 (FE-1790-6) 
HYDROGEN/TRANSPORT 
Transportation of hydrogen in crea interaction of NDE and 
material requirements, 2:2 
HYDROGEN/WAVE FUNCTIONS 
Contributions to WKB theory, 2:31314 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
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HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/CATHODES 
Air electrodes for He-air fuel cells with alkali electrolyte (Ag 
catalyst), 2:30071 
HYDROGEN FUELS 
= en's potential as a vehicular fuel for transportation, 


Hydrogen automotive fuel: production and delivery, 2:29067 
-760678-1) 
a candidate transitional trans; 
system concept. ETA report PT-67, 2:29068 5068 (ERD ALT7- 
1 


) 
HYDROGEN FUELS/USES 

Energy problems in the generation of alcohols and hydrogen as 
alternative fuels, 2:30201 (AED-Conf-76-308-003) 

Fuel regenerating non-polluting internal combustion engine 
(Patent), 2:30126 

Fuel regenerated non-polluting internal combustion engine 
(Patent), 2:30130 

Fuel regenerated non-polluting internal combustion engine 
(Patent), 2:30131 

Guide for the conversion to and maintenance of hydrogen-fueled, 
spark-ignited engines, 2:30204 (TREE-1036) 

Lean combustion in automotive engines: as assessment of the 
addition of hydrogen to gasoline as compared to other 
techniques, 2:30202 (CONS/1101-1) 

Method of increasing the output of — combustion type 
— combustion engine by recovery of generated heat and 

apparatus therefor (Patent), 2: 30125 
(OGEN GENERATORS 

Controlled generation of cool hy en from solid mixtures 
(Patent; reaction of ammonium or hydrazonium salts with 
suitable metal hydrides), 2:29049 

HYDROGEN GENERATORS/DESIGN 

Gas source for feeding a fuel cell battery (Patent; hydrogen 
generator oe methanol fuel), 2:30074 
HYDROGEN INS 
See also H YDROGEN IONS 1 PLUS 

HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 

HYDROGEN IONS/BEAM NEUTRALIZATI 

Neutralization of 1 MeV hydrogen cluster — 2:31652 (AED- 
Conf-76-309-123) 

HYDROGEN IONS 1 PLUS/COLLISIONS 

Formation of excited hydrogen atoms by charge transfer and 
dissociation. Progress report No. 12, December 1, 1975- 
November 1, 1976 (Summaries of research activities at Georgia 
Institute of Technology), 2:31307 (ORO-2591-79) 

HYDROGEN IONS 2 PLUS/COLLISIONS 

Formation of excited hydrogen atoms by charge transfer and 
dissociation. Progress report No. 12, December 1, 1975- 
November 1, 1976 (Si (Summaries of research activities at Georgia 
Institute of Technology), 2:31307 (ORO-2591-79) 

HYDROGEN IONS 3 PLUS/COLLISIONS 
. of excited hydrogen atoms by charge transfer and 
tion. Progress report No. 12, December 1, 1975- 
November 1, 1976 (Summaries of research activities at Georgia 
Institute of Technology), 2:31307 (ORO-2591-79) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/BIOLOGICAL EFFECTS 
Induced chemc ence of rat blood plasma at the early 
—- of radiation injury (Fast neutrons), 2:31154 (ERDA+tr- 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
TIAL OXIDA PROCESSES 
ustry’s long research and development program for 
producing synthetic fuel gases, 2:28747 
of structural materials for energy-related 


HYDROGEN PRODUCTION/BI 
Biosolar production of fuels from algae, 2:29057 (UCRL-52177) 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Manufacture of hydrogen from coal, 2:29058 oe 1105-1) 
Production of water (Patent; 18 claims), 2:28296 
HYDROGEN PRODUCTION/ECONOMICS 
Hydrogen as an energy medium, 2:29066 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Birth and evolution of the techniques of water electrolysis 
(History of development of water electrolysis), 2: 29052. 
Fundamental a and improvements of electrolyzers for 
the production of hydrogen, 2:29053 
Hydrogen production by elec’ 
steam at Tigh temperature, 2:29051 
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proges report, ul July December 31, 1975, 2:29059 5059 BNL 


Problems posed by the flow of electrolytes in water-pressure 
electrolyzers, 2: 
HYDROGEN PRODUCTION/PHOTOLYSIS 
Heterogeneous sensitized decomposition of water with sunlight. 
ao report, 1 Jul 19 330 Ju Jun 1976, 2:29056 (PB- 
HYDROGEN PRODUCTION/PHOTOSYNTHESIS 
Current state of the science a in relation to 
biomass ener, roduction, 2:29133 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 


Method coreying reactions with the 
use of nuclear reactor coo! 2:29644 
HYDROGEN PRODUCTION/ -IRO PROCESS 
Gasification process and apparatus (Patent), 2:2 
Manufacture of hydrogen from coal, 2:29058 CONF-7511105-1) 
HYDROGEN PRODUCTION/THERM CAL 
PROCESSES 
Reduction of “= en bromide using transition metal 
compounds, 2 


HYDROGEN PRODUCTION/WATER GAS PROCESSES 


See also CRYOGENICS 
HYDRIDES 
HYDROGEN-BASED ECONOMY 
TANKS 
a potential as a vehicular fuel for transportation, 


Hydrogen compatibility of structural materials for energy-related 
applications, 2:29062 

Novel gS sources based on utilization of catalysts in atomic 
energy. Pro wer 7 June 1, 1975-May 15, 1976 (In fluoride 
lattice of 2), 2:30371 (COO-3029-15) 

HYDROGEN STORAGE/IRON HYDRIDES 

Hydrogen production and storage in utility systems. Semiannual 

5380) report, July 1975-December 31, 1975, 2:29059 (BNL- 


ee and diffusion in metal hydrides, 2:29060 
HYDROGEN STORAGE/MANGANESE HYDRIDES 
Hydrogen production and storage in utility systems. Semiannual 
report, July 1975-December 31. 1975, 2:29059 (BNL- 


HYDROGEN STORAGE/TITANIUM HYDRIDES 
Hydrogen production and storage in utility systems. Semiannual 
B80) report, July 1975-December 31, 1975, 2:29059 (BNL- 


HYDROGEN STORAGE/VANADIUM HYDRIDES 
NMR studies of structure and diffusion in metal hydrides, 2:29060 
HYDROGEN SULFIDES/AIR POLLUTION ABATEMENT 
Abatement eee hydrogen sulfide emissions from the Geysers 
wer plant, 2:29302 
OGEN SULFIDES/CORROSIVE EFFECTS 
Control of hydrogen embrittlement in deep gas wells, 2:28784 
as slow crack — of a plain carbon pipeline 
steel under conditions of cyclic loading, 2:29063 
—— sulfide stress corrosion cracking in materials for 
geothermal power. 2:29333 (COO-2576-3) 
Refinery materials problems caused by hydrogen and industry 
remedy, 2:28664 
HYDROGEN SULFIDES/ECOLOGICAL CONCENTRATION 
a of the hydrogen sulfide content of the air by 
HYDROGEN SULFIDES/QUANTITA 
ANALYSIS 
Determination of the hydrogen sulfide content of the air by 
resistivity measurements on thin silver layers, 2:30782 
HYDROGEN SULFIDES/REMOVAL 
Process for removal of hydrogen sulphide and ammonia from 
gaseous streams (Patent), 2:28353 
Process for cleaning and removal of sulfur compounds from low 
Btu fuel gases, 2:28254 (BNWL-2040-4) 
Purification of coke oven gas with production of sulfuric acid and 
ammonium sulfate (Patent; 11 an 2:28259 
HYDROGEN SULFIDES/SORPTIO) 
Gas desulfurization (Patent; 17 claims), 2: 28262 


Hydrogen as an energy medium, 2:29066 
ROGEN-BAS INOMY/TECHNOLOGY 
ASSESSMENT 


International cooperation on development of hydrogen 
technologies, 2:29048 


call drosphere analysis, 2:30857 
ic calculations for hy 

-750706-) 
Realtime sequin of oceanographic data, 2:30859 (CONF- 


IROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/FLUID FLOW 
nm jane simulation of fluid flow and energy t in liquid 
r-dominated hydrothermal s 
HYDROTI RMAL SYSTEMS/G 
Investigations of the Dunes Vi 
California. Part IV. Geochemical studies of water, calcite, 
silicates, 2:29253 (PB-259819 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 
Numerical simulation of fluid flow and energy trans ipest in liquid- 
vapor-dominated systems, 2:2924 
rt of mass and energy in porous media, 2:29240 
DROTHERMAL SYS S RODYNAMICS 
“Male hase multidimensional simulation of geothermal reservoirs 
SHAFT computer code), 2:29243 
HYDRO! RMAL SYSTEMS/MASS TRANSFER 
Investigations of the Dunes geothermal anomaly, Im Vv 
California. Part III. Further petrological studies. aoe | 
alteration and mass transfer in the discarge portion of the Dunes 
eothermal system, Imperial Valley of California, USA, 2:29361 


B-259818) 
won rt of mass and ener, rous media, 2:29240 
THERMAL SY: THEMATICAL MODELS 
A Multiphase multidimensional simulation of geothermal reservoirs 
(Using SHAFT computer code), 2:29243 
Numerical simulation of fluid flow and energy transport in liquid- 
and vapor-dominated hydrothermal systems, 2:29247 
Study of the effects of various reservoir parameters on the 
performance of geothermal reservoirs, 2:29245 
Transport of mass and energy in porous media, 2:29240 
HYDROXIDES/CHEMICAL BONDS 
Some experimental observations on H-O hydrogen-bond lengths 
in carbohydrate crystal structures, 2:30404 
Theoretical observations on the structural co 
cooperativity in H-O hydrogen bonding, 2: 
HYDROXYB: 


HYDROXYL RADICALS/BIOCHEMICAL REACTION 
KINETICS 


—— of 1,25-dihydroxyvitamin Ds (Rats, chickens), 
HYDROXYL RADICALS/STEREOCHEMISTRY 
droxylation of 1,25-dihydroxyvitamin Ds (Rats, chickens), 


HYDROXYLASE/BIOCHEMICAL REACTION KINETICS 
en of 1,25-dihydroxyvitamin Ds (Rats, chickens), 


HYDROXYLASE/METABOLISM 
Novel — pathway in the metabolism of 5-(4'-chloro-n- 
butyl)picolinic acid (#*C, '*C tracer techniques, rats), 2:30986 
(con -751027-) 
us of deuterated tyrosine and phenylalanine in the study of 
and aromatic acid metabolism, 2:31007 (CONF- 
1027- 
HYDROXYPREGNENONE/BIOSYNTHESIS 
Synthesis of specifically deuterated pregnanolone and 
re ediol yop for metabolic studies in pregant women, 
52 (CONF-751027-) 
HYDROXYPREGNENONE/LABELLING 
Use of compounds labeled with stable isotopes for studies on rate- 
limiting step in microsomal hydroxylations (Rats, liver, 
deuterium, tritium, '*C), 2:30946 (CONF-751027-) 
HYDROXYPREGNENONE/METABOLISM 
Studies on the metabolism and turnover of steroid sulphates in 
pregnant women, 2:30953 (CONF-751027-) 
Synthesis of specifically deuterated pregnanolone and 
for metabolic studies in pregant women, 
2 (CONF-751027- 
"Changes in hydroxyproline and lipid content ofthe rt 
es in hydroxyproline and lipid content o' rat 
dosage of administered plutonium, 2:31175 RDA- 
tr-2. 


HYDROXYUREA/BIOLOGICAL EFFECTS _ 

Effects of hydroxyurea on recovery from radiation 
cells at the stationary . of growth ae 
2:31108 (ERDA-tr-222) 

Presence of diadenosine 5’,5’’-P’,P*- hosphate (A: in 
mammalian cells in levels v: ig widely with prolifer erative 
ae of the tissue: a possible positive pleiotypic activator, 
2: 

HYGAS PROCESS/EQUIPMENT 
wees in coal conversion systems, 2:28272 (CONF- 


uences of 
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solution: the water - shift reaction, 2:29055 
HYDROGEN STORAG 
Process for H2S removal employing a regenerable 
adsorbent (Patent; 6 claims; Claus process), 
72835 
HYDROGEN-BASED ECONOMY 


HYGAS PROCESS/FLOWSHEETS 
Pressure coal gasification in a fluidized bed (12 refs.), 2:28292 
HYGAS PROCESS/PILOT PLANTS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 8907 final report, August 1972-June 1976, 
(FE- 1221- 145) 
HYPERONS/POLARIZATION 
Search for the formation of new particles in anti pp interactions 
around 4.0 GeV/c and a study of the reactions anti PP yields 
anti AA and anti AZ0 (Cross section upper limits), 2:31336 
HYPNOTICS AND SEDATIVES 
See also BARBITURATES 
HYPNOTICS AND SEDATIVES/BIOASSAY 
Plasma levels of d1-3-(1,1-dimethylheptyl)-6,6a8,7,8, 10, 10aa- 
hexahydro- d]pyran- 9-one 
illy 109514) by quantitative mass fragmentography 
dogs), 2:30988 (CONF-751027-) 


I-BEAM TYPE REACTORS/MEETINGS 
ERDA summer study of heavy ions for inertial fusion, Oakland/ 
Berkeley, California, July 19-30, 1976. Final report, 2:31669 


(LBL-5543) 
CAL SURVEYS 
Comparative study of hot-water chemistry and bedrock resistivity 
in the southern lowlands of Iceland, 2:29286 
ICELAND/GEOCHEMICAL SURVEYS 
Comparative study of hot-water chemistry and bedrock resistivity 
in the southern lowlands of Iceland, 2:29286 
ICELAND/GEOTHERMAL EXPLORATION 
Comparative study of hot-water chemistry and bedrock resistivity 
in the southern lowlands of Iceland, 2:29286 
Systematic exploration of the Krisuvik high-temperature area, 
Reykjane Peninsula, Iceland, 2:29255 
Telluric-magnetotelluric method in the regional assessment of 
geothermal potential, 2:29270 
ICELAND/G HEATING 
Geothermal activity in Iceland, 2:29358 
ICELAND/GEOTHERMAL HEATING SYSTEMS 
Rapid scaling of silica in two district heating systems, 2:29334 
ICELAND/GEOTHERMAL RESOURCES 
Geothermal activity in Iceland, 2:29358 
ICELAND/MAGNETOTELLURIC SURVEYS 
Telluric-magnetotelluric method in the regional assessment of 
eothermal potential, 2:29270 
SURVEYS 
Telluric-magnetotelluric method in the regional assessment of 
eothermal potential, 2:29270 
studies on -frequency ofa in 
—* range of the ion cyc harmonics, 2:31466 
(Juel-1299) 
IDAHO 


See also RAFT RIVER VALLEY 
IDAHO/ENERGY SOURCES 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
IDAHO/GEOTHERMAL EXPLORATION 
Geology and geophysics of the southern Raft River Valley 
eothermal area, Idaho USA, 2:29250 
al R and D Pr fe Jak 976 
therm: an ‘oject rt for peri ly 1, 1976 to 
tember 30, 2: 39318 (TREE-1030) 
IDAHO/NATURAL G 
1975 energy soon system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE MANAGEMENT 
Radioactive waste management, 2:28965 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIATION MONITORING 
Onsite environmental surveillance report for the INEL 
radioactive waste management complex. Annual report !974, 
2:29019 (TREE-1014) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
Onsite environmental surveillance report for the INEL 
radioactive waste it complex. Annual report 1974, 
2:29019 (TREE-1014) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTES 
Numerical modeling of subsurface radioactive solute transport 
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ERA Vol. 2, No. 12 


See SMALL INTESTINE 
IMAGE INTENSIFIERS/MEETINGS 
—— level devices: for science and technology. Volume 78, 


IMAGE SCANNERS . 
Image processing in high energy physics, 2:3069. 
IMIDAZDLES/ LABELLING 
Pharmacokinetics and metabolism of clonidine in man studied by 
stable isotope techniques (2-(2,6-dichlorophenylamino)-2- 
imidazoline fine), 2 2:30949 (CONF-751027-) 
IMIDAZOLES/METABOLISM 
Pharmacokinetics and metabolism of clonidine in man studied by 
stable isotope techniques (2-(2,6-dichlorophenylamino)-2- 
imidazoline), 2:30949 (CONF-751027-) 
RAMINE/METABOLISM 


Simultaneous measurement of plasma levels of imipramine and 
desipramine in patients with primary affective disorders 
(Deuterium labeled analogs), 2:30990 (CONF-751027-) 

IMIPRAMINE/QUANTITA CHEMICAL ANALYSIS 

Simultaneous measurement of plasma levels of imipramine and 
desipramine in patients with primary affective disorders 
(Deuterium labeled analogs), 2:30990 (CONF-751027-) 

IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 

Antitissular antibodies in blood serum fractions of normal and 
— animals (Gamma radiation, rabbits), 2:31152 (ERDA- 
tr-. 

Developmental approach to the study of immunological 
Progress report, May 1, 1976-December 31, 1976, 2:31144 
(ORO-3792-20) 

Induction of tolerance to cardiac by irradiation and bone 
marrow transplantation, 2:31148 


Immunologic relationships of human serum albumin, 
macroa: ted albumin, and albumin microspheres, 2:31044 
IMMUN PRESSION/RADIOINDUCTION 
Induction of tolerance to cardiac allografts by irradiation and bone 
marrow transplantation, 2:31148 
IMPACT TESTS/SIMULATION 
Computer simulation of large-displacement impact dynamics, 
2:30618 (UCRL-78734) 
IMPERIAL VALLEY/GEOCHEMICAL SURVEYS 
Investigations of the Dunes geothermal anomaly, Imperial Valley, 
California. Part IV. Geochemical studies of water, calcite, and 
silicates, 2:29253 (PB-259819) 
IMPERIAL VALLEY/GEOLOGICAL SURVEYS 
of the Dunes geothermal anomaly, i 
ornia. Part III. Further petrological studies. Hydrothermal 
alteration and mass transfer in the discarge portion of the Dunes 
eos — Imperial Valley of California, USA, 2:29361 
B-259818 
IMPERIAL VALLEY/GEOPHYSICAL SURVEYS 
Mesa geothermal anomaly, Imperial Valley, California: a 
comparison and evaluation of results obtained from surface 
eophysics and deep drilling, 2:29287 
IMPERIAL VALLEY/ GEOTHERMAL EXPLORATION 
Investigations of the Dunes geothermal anomaly, Imperial V: 
ornia. Part IV. Geochemical studies of water, calcite, 
silicates, 2:29253 (PB-259819) 
Investigations of the Dunes geothermal anomaly, ial Valley, 
fornia. Part III. Farther petrological studies. ydrothermal 
alteration and mass transfer in the discarge of the Dunes 
thermal system, Imperial Valley of Cali USA, 2:29361 
B-259818) 
Mesa geothermal anomaly, Imperial Valley, California: a 
comparison and evaluation of results obtained from surface 
and deep 
ph g, and self-potential surveys of 
pe — anomaly, Imperial Valley, California, 


VALLEY/HYDROTHERMAL ALTERATION 
of the Dunes geothermal anomaly, Im Valley, 
Cali fornia. Part III. Further petrological studies. Hydrothermal 
alteration and mass transfer in the discarge stion of the Dunes 
Imperial Valley of fornia, USA, 2:29361 
IMPERIAL VALLEY/HYDROTHERMAL SYSTEMS 
— tions of the Dunes geothermal anomaly, Imperial V: 
ornia. Part IV. Geochemical studies of water, calcite, 
Slicates, 2:29253 (PB-259819) 
Investi of the Dunes geothermal anomaly, 
ornia. Part III. Further petrological studies. 
chauiens and mass transfer in the discarge 


ifornia, USA, 2:29361 
'B-259818) 
IMPERIA 


HYGAS PROCESS/FLOWSHEETS 148S Po 
Seismic noise as a geothermal exploration tool: techniques and 
results, 2:29274 
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IMPERIAL VALLEY/SEISMIC SURVEYS 
Teleseismic P-wave delays in geothermal e: pation. 2:29285 
uric mapping, telluric profiling, self-potential surveys 
pete thermal anomaly, Imperial Valley, California, 


uric mapping, telluric profiling, - ial surveys 
the Dunes anomaly, Imperial Valley, California, 
2:29261 
Y ROCK 


DR 
See HOT-DRY-ROCK SYSTEMS 
IN PILE LOOPS/NEUTRON FLUX 
Influence of distribution of neutron flux in a core mer of 
the radiation of a uranium radiation loop, 
TORS/CORROSION 
Fireside corrosion in municipal incinerators versus refuse 
composition, 2:29096 
INCOLOY 800/COMPATIBILITY 
Hydrogen ——o of structural materials for energy-related 
applications, 2:29062 
INCOLOY 800/CORROSION 


A-141 
INCOLOY 800/EROSION 
Materials 


research for clean utilization of 
July 1976 (Particle abrasion), 2:28275 oe ore 45) 


INCOLOY 800/FATIGUE 
HTGR Safety Evaluation Division January 1976- 
March 1976, 2:29775 (BNL- 'G-50524) 
Dependence of composition pro} stainless 
and Inconel surfaces on pretreatment, 2:30239 (AED-Conf-76- 


309-007) 
Gas HTGR materials Quarter! 
progress report, July 1, 1976-September 30, 1976, 2:30225 (GA- 


A-141 
INCONEL 713C/CORROSION FATIGUE 
“— cycle fatigue life of two nickel-base casting alloys in a 
hydrogen environment, 2:30270 
INCONEL 713C/CREEP 


Gas-turbine HTGR materials screening 
progress report, July 1, 3 186, - 


14122) 
INCONEL 718/CORROSION 
Sodium technology p it materials 
Quarterly progress report for period ending April 30, 
(LMFBR), 2:29583 (WARD-NA-3045-35) 
— 718/CORROSION RESISTANCE 


progress report, July 1, 1976 30, 1876, 50295 :30225 (GA- 


self-welding 
y progress for the sede a April 30, 1976 
FBR), 2:29584 (WARD-NA-3045-36) 
ALLOYS 


INEL 
See also INCONEL 600 
INCONEL 617 
INCONEL 713C 
INCONEL 718 
INCONEL X750 
INCONEL ALLOYS/EMBRITTLEMENT 


Hyd sulfide stress corrosion cracking in materials for 
power, 2:29333 
ALLOYS/EROSIO 
Materials 


research for clean Quarterly 
July 1976 (Particle abrasion), 2:28275 (FE-1749-8) 
INCONEL ALLOYS/MATERIALS TESTING 
Hy sulfide stress corrosion cracking in materials for 
power, 2:29333 (COO-25763) 
INEL ALLOYS/STRESS CORROSION 


Hydrogen sulfide stress corrosion cracking in materials for 
power, 2:29333 (COO-25763) 


INEL X750/CORROSION RESISTANCE 
Control of hydrogen embrittlement in deep gas wells, 2:28784 


INDIUM 115 TARGET/NEUTRON REACTIONS 


IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/COAL INDUSTRY 


Extraction of pillars by longwall caving on knife edge 
> conjunction with scraper/side pn 
dumpers towards indigenous intermediate (4 (4 refs.), 


INDIA/COAL RANK 


gd of coal (22 refs.), 2:28324 


a of direct current resistivity in the Puga geothermal field, 
Himala’ :29269 


Geothermal exploration of the Parbati V: field, 
Kulu district, Himachal Pradesh, India, 2: 
INDIA/GEOPHYSICAL SURVEYS 
Geothermal exploration of the Parbati V field, 
Kulu district, Himachal Pradesh, India, 2:29275 
INDIA/GEOTHERMAL EXPLORATION 
Geothermal exploration of the Parbati Valle 
Kulu district, Himachal Pradesh, India, 2:29275 
of direct current ay in the Puga 
Himalayas, India, 2:29269 
INDIA/GEOTHERMAL 
Geothermal exploration of the Parbati V field, 
Studies of direct current restivity in the Paga geothermal 
of direct current resistivity in 
Himalayas, India, 2:29269 
India’ lomacy and decision making 
s nuclear option. Atomic dip! y 
(Book), 2:29458 
IA/NUCLEAR 


Indiana energy, | 1977: a status report with suggestions for policy 
action, 2:2' 
INDIUM 111/COMPARATIVE EVALUATIONS 
Com ive study of tumor = e and tissue distribution of 
§7Ga-citrate, ''InCls, and * 2:31056 
Comparison of °7Co-, **Zn-, and -bleomycin complexes for 
tumor localization (Rats), 2:31058 
INDIUM 111/RADIATION DOSES 
Relative tissue concentrations and radiation dosimetry of '"'In- 
bleomycin, 2:31057 
INDIUM 111/SCINTISCANNING 
111]Jn-labeled radiopharmaceuticals and their clinical use, 2:31027 
Bleomycin ‘In scanning: a new technique for detecting 
subclinical metastatic cancer, 2:31017 
Comparative study of tumor upt take and tissue distribution of 
§7Ga-citrate, InCls, and ib; 2:31056 
Comparison of °7Co-, **Zn-, and ''In-bleomycin complexes for 
tumor localization (Rats), 2:31058 
Relative tissue concentrations and radiation 
bleomycin, 2:31057 


Tumor-specific rad ticals: radiolabeled bleom 
INDIUM 111/TISSUE DISTRIBUTION 
Com; ive study of tumor uptake and tissue distribution of 
-citrate, and *’HgCh, 2:31056 
Relative tissue concentrations and radiation of ''In- 


bleomycin, 2:31057 
Tumor-specific radiopharmaceuticals: radiolabeled bleom 
/sup c, 57Co, ®7Ga, 64 
:3105 


INDIUM 111/UPTAKE 

Comparison of *7Co-, ®*Zn-, and '"'In-bleomycin complexes for 

tumor localization (Rats), 2:31058 

INDIUM 111/USES 

111Jn-labeled radiopharmaceuticals and their clinical use, 2:31027 
INDIUM 113, ON CAPTURE DECAY 

Decay of '"*Sn to levels of '*In, 2:31410 
INDIUM 113/RADIATION DOSES 

ents for bone marrow imaging: an evaluation (/sup 99m/Tc, 
Fe, **Fe, '"*In tracer techniques), 2:31049 

INDIUM 113/SCINTISCANNIN 

Agents ts for bone marrow imaging: 

Fe, 5*Fe, tracer tec 
preparation and use (/ 
phe c, /sup 113m/In), 2:31043 
INDI 113/USES 
of /su harmaceuticals, 2:31028 
11 
Balaton of the 115m/In reaction for the ENDF/ 
V dosimetry file, 2:31414 (ANL/NDM-26) 


radiation dosimetry of "In- 


149S 
Examination of four-sodium-water reaction target tubes, 2:29560 
(LMEC-Memo-70-5) 
INCOLOY &)0/CREEP 
ogress 
r rt, 
India’s nuclear option. Atomic diplomacy and decision making 
(Book), 2:29458 
INDIANA/ENERGY POLICY 
action, 2:2 
INDIANA/ENERGY SOURCES 
INCONEL 706/CREEP 
patibility. 
1976 
hydrogen, 2:29065 
INCONEL 718/CREEP 
INCONEL 718/RESEARCH PROGRAMS 
Sodi 


INDIUM 115 TARGET/PHOTONUCLEAR REACTIONS 


INDIUM 115 TARGET/PHOTONUCLEAR REACTIONS 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron models), 2:31392 (ORO-5128-4) 
INDIUM IODIDES/ELECTRICAL PROPERTIES 
Basic research on ceramic materials for energy storage and 
conversion systems. Progress report, December 1, 1975- 
November 30, 1976, 2:30070 (COO-2564-2) 
INDIUM ISOTOPES/CHEMICAL REACTIONS 
Solution chemistry of carrier-free indium, 2:31026 
INDONESIA/GEOPHYSICAL SURVEYS 
Geophysical exploration of the Kawah Kamojang geothermal 
field, West Java (Estimation of yd r potential 2:29271 
INDONESIA/GEOTHERMAL 
Geophysical exploration of the Kawah cea geothermal 
field, West Java (Estimation of power potential), 2:29271 
INDONESIA/GEOTHERMAL 
Geophysical exploration of the Kawah Kamojang geothermal 
field, West Java (Estimation of power potential), 2:29271 
USTRIAL PLANTS 


See also GASEOUS DIFFUSION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 
Emission control of sulfur oxides, 2:30783 
erotin oxides of nitrogen from gaseous mixtures with alkali 
anate solutions (Patent), 2:30189 
INDUS} IAL PLANTS/CATALYTIC CONVERTERS 
Method of removal of nitrogen oxides (Patent), 2:30190 
INDUSTRIAL PLANTS/E ‘GY CONSERVATION 
—— save energy and improve working conditions, 


Proceedings of the third conference on natural gas research and 
technology, 2:28745 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Energy monitoring system (Patent), 2:30090 
INDUSTRIAL PLANTS/EVAPORATORS 
Evaporation: a prime target for industrial energy conservation, 
2:30093 (COO-2870-006) 
INDUSTRIAL PLANTS/HEAT SOURCES 
Fundamentals of dual-source heating systems (Electric with fossil- 
fueled source for peak demand), 2:30099 
INDUSTRIAL PLANTS/SAFETY 
Floating balls save energy and improve working conditions, 


2:30100 
INDUSTRIAL PLANTS/WASTE HEAT 
Potential savings through heat recovery, 2:30104 
INDUSTRIAL PLANTS/WATER POLLUTION CONTROL 

Characteristics and public-health effectiveness of sanitary: 

engineering measures to protect surface water aor 2: 28685 
INDUSTRIAL WASTES/COMBUSTION 

Identification and characterization of the use of mixed 
conventional and waste fuels. Environmental p: 
technology series (final), 2: — (PB-241821)” 

INDUSTRIAL WASTES/ENVIRONMENTAL 

Power park concept: ameliorating man’s disorder with nature's 

order, 2:30847 (CONF- 750425.) 
INDUSTRIAL WASTES/MARINE DISPOSAL 

Ocean waste dis (a bibliography with abstracts). Report for 

1964-Jun 1976, 2:29001 (NTIS/PS-76/0558) 
INDUSTRIAL WASTES/WASTE PROCESSING 

Textile processing wastes and their control (citations from the 
NTIS data base). Report for 1964-Nov 1976, 2:30748 (NTIS/ 
PS-76/0962) 

Textile processing wastes and their control (citations from the 
Engineering Index data base). Report for 1970-Nov 1976, 
2:30749 (NTIS/PS-76/0963) 

Use of low temperature for the treatment of certain industrial 
waste matter and refuse, 2:30623 

Waste clearinghouses and exchanges: new ways for identifying 
and transferring reusable industrial process wastes. Final report, 
(PB-261287) 


See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
FISHING INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/AIR POLLUTION ABATEMENT 
Summary of particulate and sulfur oxide emission reductions 
achieved nationwide for selected industrial categories, 1970- 
1974. Final report, 2:30753 (PB-252249) 
INDUSTRY. RGY CONSERVATION 
What is energy 2:30076 
R id fil f 
esource and environmental profile ysis of nine beverage 
container alternatives. mal report, 2:30094 (PB-253486) 
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INDUSTRY/ENERGY DEMAND 
and development (New Zealand), 2:29960 (NP- 
INDUSTRY/ENVIRONMENTAL EFFECTS 
Criteria for marine 2: (EPA-600/3-76-079) 
INSUMPTIO 
yjections of industrial fuel cat 2:30029 
INDUSTRY NOISE POLLUTION 
Economic impact analysis of proposed noise control regulation. 
INDUSTR WER DEMAND 
Long-ran, penne forecasting properties of state-of-the-art models of 
for electric energy. Volume I. Final report, 2:30013 
(EPRI-EA-221(Vol.1)) 
Long-range forecasting properties of state-of-the-art models of 
for electric energy. Volume II. Annotated 
bibliography, 2:30014 (EPRI-EA-221(Vol.2)) 
Typical electric bills, 1975, 2:30017 (FPC-R86) 
INFANTS/METABOLIC DISEASES 
Measurement of deuterium-labeled glucose flux in newborn infants 
by the continuous isotope infusion technique, 2:31004 (CONF- 


Metric graph structure for information retrieval (Considers 
semantic distance between documents to enhance 
relevancy), 2:31743 (LA-6341-T) 
INFORMATION RETRIEVAL/INDEXES 
ERDA energy information data base: corporate author entries, 
2:31745 (TID-4585) 
information data base: serial titles (Authority list), 
IN SYSTEMS/DESIGN 
Problem analyzer version A4.0, 2: 
INFORMATION SYSTEMS/DOCUMENTATI 
ERDA energy information data base: corporate faatier entries, 
2:31745 (TID-4585) 
INFORMATION SYSTEMS/MANUALS 
Commitment Information System: user guide, 2:31713 (ORNL/ 


TM-5408) 
INFRARED RADIATION/RADIATION DETECTION 
Analysis of the performance of infrared detectors under radiation 
environment. Final report Jul 1974-Jul 1975, 2:30696 (AD-A- 
027590) 
SURVEYS/DATA ANALYSIS 
Advanced airborne infrared method for evaluating geothermal 


UIPMENT 
Observation of geothermal manifestations with infrared radiation 
thermometer and thermocamera, 2:29290 
INFRARED SURVEYS/MEASURING METHODS 
Advanced airborne infrared method for evaluating geothermal 
resources, 2:29264 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INHOMOGENEOUS PLASMA/ION PLASMA WAVES 
1 
INJECTION (BEAMS) 
See BEAM INJECTION 
ON WELLS/ENVIRONMENTAL EFFECTS 
Reinjection of geothermal hot water at the Otake geothermal field 
(For re-supply of water to resources and waste 
water disposal), 2:29310 
INJECTION WELLS/HEAT TRANSFER 
Effect of reinjection on the temperature of a geothermal reservoir 
used for urban heating, 2:29357 
INJECTION WELLS/MATHEMATICAL MODELS 
Effect of reinjection on the temperature of a geothermal reservoir 


ON WELLS/SEISMIC NOISE 
Seismic control during a reinjection experiment in the Viterbo 
region (Central Italy), 2:29305 
Reinjection o' pages t water at the Otake geothermal 
re-supp! resources and waste 
931 
thermal waste water by reinjection, 2: 
INJECTION WEL WELLS/WASTE DISPOSAL 
Disposal of geothermal waste water by reinjection, 2:29308 
Geothermal steam condensate reinjection, 2:29306 
INORGANIC COMPOUNDS/ENVIRONMENTAL EFFECTS 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 


150S 
751027-) 
INFORMATION RETRIEVAL/ALGORITHMS 
resources, 2:29264 
Evaluation of NOAA satellite data for geothermal reconnaissance 
studies, 2:29279 
| | 
INJECTION WELLS/PERFORMANCE TESTING 
Mesa geothermal field: a preliminary evaluation of five 
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INORGANIC COMPOUNDS/TOXICITY 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
INSECTS/TEMPERATURE EFFECTS 


Effects of power-plant cooling-water entrainment on the drifting 
macroinvertebrates of the Wabash River iflndines), 2:31207 
(CONF-750425-) 

IN-SITU COMBUSTION/COMBUSTION KINETICS 

Kinetics of underground combustion, 2:28586 

IN-SITU COMBU: PROGRAMS 
ee situ combustion project, Bossier Parish, Louisiana, 

Combination thermal drive to recover very heavy oil from Paris 
Valley Field, California, 2:28588 

Field test of reverse combustion oil recovery from a Utah tar 
sand, 2:28809 

Little Tom thermal recovery demonstration project, Zavala 
County, Texas, 2:28590 

IN-SITU GASIFICATION 
Recovery of hydrocarbons by in situ thermal extraction (Patent; 
coal or oil shale), 2:28819 
IN-SITU GASIFICATION/EQUIPMENT 
Method of and apparatus for in situ gasification of coal and the 
ture of resultant ppreatet heat (Patent; 4 claims), 2:28290 
IN-S GASIFICATION/HEAT RECOVERY 
Method of and apparatus for in situ gasification of coal and the 
ture of resultant generated heat (Patent; 4 claims), 2:28290 
IN-S GASIFICATION/PYROLYSIS 


RETO for igniting Shaler retort 2:28818 
INSOLATION/CALCULATION METHO 
Relation between insolation aa climatological variables. I. 
Analysis of insolation patterns at Fort Worth, Texas, 2:29105 
Regional variations of solar radiation 3103 (PB-2593 to solar 
energy system user's manual, 2:29103 
— variations of solar radiation with oe 
energy Ca design, final report, 2:291 (PB-259379) 
INSULA IN (THERMAL) 


See THERMAL INSULATION 
“INTEGRATED CIRCUITS/MATERIALS 
Electrical conduction in metal-glass composite materials, 2:30317 
(LBL-5172) 
/ RESEARCH PROGRAMS 
— No. 129, 1 July through 31 December 
1975 (Summaries of research activities at the itute for 
Plasma Research), 2:31714 (AD-A-023930) 
ISIFIERS (IMAGE) 


See IMAGE INTENSIFIERS 
Ini prog PDP 11 satellite graphics 
teractive ‘ora 
(bp: S-76-7 
See FLUTE INS TABILITY. 
ACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
OMETERS 
See also FABRY-PEROT INTERFEROMETER 
OMETERS/DESIGN 
interferometry using 
reference waves, 2:30617 CUCRL 763) 
INTERFERON/BIOSYNTHESIS 
Gamma radiation and virus multiplication: factors that affect the 
establishment and maintenance of L-cells chronically infected 
with Sindbis virus, 2:31116 (TID-27274) 
INTERMEDIATE BTU GAS/COMBUSTION 
burner systems: flame 
), 2:28319 -21695) 
AS/PRODUCTI IN 
Pipeline gas from oil shale, 2:28828 
Technology and economics of coal (14 refs.), 2:28288 
LATE MASS IECAY 
Superallowed B-decay: from nuclear masses to the Z vector 


common-path 


INTERMEDIATE MASS NUCLEL/NUCLEAR STRUCTURE 
pairing effects in spherical nuclei close to the nucleon 
drip lines, 2:31432 
COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Control installation for the i 
quantity for i 


combustion engines or the afterb of the exhaust gases of 
internal combustion engines :30172 
Exhaust Se device for internal combustion engines 
Vortical _ afterburner device (Patent), 2:30171 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
CONTROL 
Removing oxides of nitrogen from mixtures with alkali 
man te solutions (Patent), 2:30189 
AL COMBUSTION ENGINES/CATALYTIC 


CONVERTERS 

Catalyst for the conversion of higher hydrocarbons and method of 
generating a fuel (Patent), 2:30197 

Catalyst for treating exhaust gas from internal combustion engine 
(Patent), 2:30193 

ytic process (Patent), 2:30188 
Catalytic converter warming up system (Patent), 2:30178 
Exhaust manifold assembly with catalytic converter (Patent), 


2:30170 


Internal combustion 
Iridium nsckel exha catal 
um-nickel exhaust conversion lyst and 
2:30186 
or maintaining the operating temperature 
ine device for ucing engine pollutants (Patent), 
Method of removal of nitrogen oxides (Patent), 2:30190 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 2:30192 
Radial flow catalytic converter having thermal expansion 
compensating means (Patent), 2:30167 
System for catalytic reduction of NO/sub x/ emanating from an 
internal combustion engine (Patent), 2:30185 
INTERNAL COMBUSTION ENGINES/DESIGN 
Concealed regenerative combustion engine (Patent), 2:30158 
MBUSTION ENGI /ELECTRICAL 
posed standards for electrical systems: boats and associated 
2:30129 
AL PRECIPITATORS. ENGINES/ELECTROSTATIC 


a = pitation apparatus for vehicle engine exhaust 
1 


INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
ee arranged for recirculating exhaust gases (Patent), 
2:301 
Control apparatus for exhaust gas recirculation system (Patent), 


2:30175 
Control installation for exhaust gas recycli fans. 2:30195 
Exhaust gas recycling apparatus (Patent), 2: 
— contro valve for exhaust gas purifying aie (Patent), 
1 
Method and device for cleaning gases exhausted from multi- 
cylinder internal combustion engine (Patent), 2:30196 
COMBUSTION ENGINES/FUEL INJECTION 


Catalytic converter warming peso de system (Patent), 2:30178 
Vortex action fuel injection valve for internal combustion engine 
2 30162 
INTERNAL COMBUSTION ENGINES/FUEL SY: 
Apparatus for the detoxification of exhaust 


SYSTEMS 
(Patent), 2:30176 
Control installation for the proportioning of a secondary air 

quantity for improvement of the combustion in internal 

combustion engines or the afterburning of the exhaust gases of 

internal combustion _— (Patent), 2:30172 


Fuel regenerating non ting internal combustion engine 
(Patent), 2:30126 

Fuel regenerated non-polluting internal combustion engine 
(Patent), 2:30130 

Fuel regenerated non-polluting internal combustion engine 


(Patent), 2:30131 
Method and for maintaining the operating temperature 
or reducing engine exhaust pollutants (Patent), 
Mixture compressing internal combustion with two 
cylinder rows and exhaust gas treatment (Patent), 2:30157 
Multiple fuel su ly system for an internal combustion engine 
(Patent), 2:301 


INTERNAL COMBUSTION ENGINES/HEAT RECOVERY 


Method of increasing the output of hydrogen combustion type 
internal combustion engine by recovery of generated heat and 
therefor (Patent), 2:30125 
AL COMBUSTION ENGINES/HYDROGEN FUELS 
Fuel regenerating non-polluting internal combustion engine 


2:30126 
(Patent), 2:30130 


a 151S INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 
INTERMEDIATE MASS NUCLEI/NEUTRON REACTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Major neutron-induced interactions (Z 
< 55): hical, experimental data, 2:31416 (UCRL- 
I 
e 


INTERNAL COMBUSTION ENGINES/POLLUTION 
(Patent), 2:30131 


INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Air control apparatus for an engine exhaust gas purification 
A (Patent), 2:30199 
Pparatus for ying exhaust t 
Apparatus for the detoxification of exhaust gases (Patent), 2:30176 
Fuel re; non-polluting internal combustion 


Fuel regenerated 
(Patent), 2:30131 
Vortex action fuel i 
2:30162 
MODELS ‘ 
1973-Nov 1974, 2:31452 (AD-A.2634) 
NAL ENERGY AGENCY 
ternational Ener, background current activities, 
2:31712 (ERDA-77-21) 
INTERPLANETARY MAGNETIC FIELDS/TABLES 
Solar-geophysical data number 383, Jul 1976. Part I 
7 ie Data for Jun 1976, May 1976, 2:31290 


A... data number 384, A 1976. Part I 
rts). for July 1976, June 1976, 2:31292 (PB-247137- 


repo! 
data number 385. ). Data 
-geop n reports 
Explanation of 


246137-383- 


for August 1976-July 1976. issued as 
number 378 February rary 1976, 231298 (PB-261461) 


Velocity of the shock waves reverts a the solar radio burst 
II and electron density in solar corona, 2:31289 (IPPCZ- 
WATER/CHEMICAL ANALYSIS 
Infrared of organic matter in under, waters of the 
West Si Petroliferous Basin, 2:284 
INTERSTITIAL WATER/CONTROL 
Determination of absorbing and yielding interlayers on the basis of 


SURVEYS 
— formation waters to determine hydrocarbon content, 
INTERSTITIAL WATER/POLLUTION 
Protecting formation waters from contaminants when using 
polymers during drilling, 2:28548 


INTRATRACHEAL ADMINISTRATION/COMPARATIVE 
EVALUATIONS 


Experimental studies on the balance sheet and distribution of lead 
using radioactive lead acetate in guinea pigs (?"°Pb), 2:31180 
INTRAVENOUS INJECTION/COMPARATIVE EVALUATIONS 
i tal studies on the balance sheet and distribution of lead 
using radioactive lead acetate in guinea pigs (?"°Pb), 2:31180 
INVERTEBRATES 
See also ANNELIDS 
ARTHROPODS 
MOLLUSCS 
INVERTEBRATES/BIOCHEMISTRY 
Action 


i ity structure of stream 
macroinvertebrates, 2: 31208 (CONF-750425-) 
INVERTEBRATES/LUMINESCENCE 
Action spectrum and quantum yield 
mnemiopsin. A bioluminescent photoprotein from 
ctenophore Mnemiopsis sp., 2:30932 
Reactive scattering of halogen mo! (Angular and velocity 
distributions, stabilities 6.8 to 17.7 kcal/mole, FORTRAN), 
2:31319 (LBL-5746) 
IODINE/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
osieie)* from it in the purified flue gas, 2:28317 (CONF- 
IODINE/RADIOACTIVE WASTE PROCESSING 
Method for extracting, trapping and storing radioactive 
contained in irradiated nuclear fuels (Patent), 2:28980 
IODINE/SOLVENT EXTRACTION 
Influence of radiation on extraction of radiozirconium and 
radioiodine by TBP solutions, 2:28923 
IODINE 123/CHEMICAL PREPARATION 
Production and use of '*°1, 2:31029 
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IODINE 123/COMPARATIVE EVALUATIONS 
ive evaluation of '*I and /sup 99m/Tc for thyroid 
studies, 2: 231030 
eval of and /sup 99m/Tc for thyroid 
Comparative uation ‘sup c 
studies, 2:31030 
IODINE 123/USES 
Production and use of '7°1, 2:31029 
IODINE 125/COMPARATIVE 


{Administration 2: 30813 
IODINE 13 MOLOGICAL LOCALIZATIO 
antibod’ to to 
arthritis, 2:31064 
Tracer methods for the detection of blood clots ("#1I- 


2:3106 
EVALUATIONS 
Comparative current scanning 
isi], 99m. /Tc tracer 


its for thrombus 
), 2:3 1066 


Localization 
arthritis, 2: Stose 
IODINE BROMIDES/CHEMICAL REACTIONS 
gd hromium cations with iodine monobromide, 


— logen molecules (Angular and velocity 


2: BL. 5746) 
IODINE CO IUNDS/CHEMICAL REACTION KINETICS 
Diffusion-limited solvated electron reactions in ethanol and water, 


2:30417 
IODINE COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
INE COMPOUNDS/IONIC CONDUCTIVITY 
ited solvated electron reactions in ethanol and water, 


2:30417 
IODINE COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
ION BEAMS 


See also DEUTERON BEAMS 
Generation of an intense ion beam by — 
electron beam, 6/ 


ION BEAMS/EQ 
Rigid rotor equilibrium aa a strong ion layer. Memorandum 


pose 2:31496 (AD-A-031169) 


ston 20). Final 2:30409 (AD-A- 
report, 
ron WAVES/WAVE PROPAGATION 

propagation in inhomogeneous 


Im 2:31654 (AED- 


-76-309- 
source (Operational parameters), 2:31648 
fon oars 
extraction systems on the duopigatron, 
¢ -76-309-119) 


152S 
(Patent), 2:30126 125] 131 i 
Fuel regenerated non-polluting internal combustion engine detection  uaretonbane c tracer techniques), 2:31066 
(Patent), 2:30130 IODINE 125. G 
Comparative evaluation of current scanning ts for thrombus 
detection 131], /sup 99m/Tc tracer 2:31066 
IODINE 129, ONMENTAL TRANSPORT 
Review of monitoring instruments for transuranics in fuel 
fabrication and i lants. A pr to the 
vegetation. Part 
1, 2:30846 (O tr-4313) 
IODINE 131/DIAGNOSTIC TECHNIQUES 
Radioiodinated autologous fibrinogen: a a method of 
for clinical use 2:3106 
IOD 131/GROUND RELEASE 
Radioactive iodine releases from nuclear power plant. I, 2:29721 
(KURRI-TR-125) 
Radioactive iodine releases from nuclear power plant. II, 2:29722 
(KURRI-TR-125) 
IODINE 131/RETENTION 
Radiopharmaceutical techniques for the study of bone and 
marrow blood flow (**Fe, /sup 99m/Tc, 7*Na), 
geophysical data, 2:28565 2:31048 
IODINE 131/SCINTISCANNING 
Comparative evaluation of current scanning agents for thrombus 
detection 99m/Tc tracer 2:3 1066 
mnemiopsin. A bioluminescent photoprotein from the 
ctenophore Mnemiopsis sp., 2:30932 
INVERTEBRATES/BIOLOGICAL VARIABILITY 
Effects of thermal constancy and seasonal temperature a 
See ION PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
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ION SOURCES/EQUIPMENT DEVICES 
High voltage protection of hi er ion sources by fast vacuum 
tube switches, 2:31639 (AE nf 76-308-1 14) 
h-on and 2:31647 
vestigation of ion source switc! pulse rise times, 
(AED-Conf.76-309-1 17) 
utral particle simulation to ion 
2:31513 (PPPL-1317) 
ALORIMETERS 


See SHOWER COUNTERS 
IONIZATION CHAMBERS/CALIBRATION 
Ground survey procedures, 2:30807 (EGG-1183-2339 
IONIZATION C BERS/PERFORMANCE 
—" of MDH Model 1015 x-ray monitor, 2:30681 (FDA-77- 


14) 
IONIZATION CHAMBERS/SPECIFICATIONS 
— of MDH Model 1015 x-ray monitor, 2:30681 (FDA-77- 
IONIZING RADIATIONS/DOSIMETRY 
5th all-union coordination meeting on dosimetry of eins 
radiation intensive beams, Moscow, USSR, 25 Nov , 
2:30680 (CONF-7511124-(Absts.)) 
IONOSPHERE 
See also E REGION 
IONOSPHERE/CHEMICAL REACTION KINETICS 
Reaction rate data. Number 56, 2:31300 (AD-A-027269) 
IONOSPHERE/DISTURBANCES 
Tonospheric effects resulting from at mid 
high latitudes. Final Ae Nov 1974-30 Jan 1976, 2:31301 
(AD-A-027297) 
IONOSPHERE/ELECTRON DENSITY 
A a report on total electron content measurements. 
echnical report, 2: a (AD-A-026302) 
Tonospheric effects resulting from 
and high latitudes. Final Sepent Nov 1974- 
(AD-A-027297) 
IONOSPHERE/KINETICS 
Kinetic description of ionospheric dynamics i 
roximation (Conservation equations), 2:31302 


Jan 2: 31301 


Bibliography on potential effects on aquatic resources of 
See eee A final report to: 
S t of the Interior, Fish and Wildlife Service 
Research for Contract SFWB 78905. Project 2165 Iowa 
Beer Home Experiment Station (584 
2:28360 


ten luding fish) in the coal strip-mining region of 
crates (exh (4 refs.; mammals; amphibians; reptiles), 
2:28361 (IS-ICP-34) 
IOWA/SOLAR 


Solar By ore 229149 (NP-21386) 
energy: 
2:29149 (NP-21386) 
ener; 1 
IRELAND/NUCLEAR POWER 


Nuclear power in Ireland and the alternatives, 2:29451 
‘CATALYTIC EFFECTS 


X-ray photoelectron spectr 
decomponition of NO on the the Eli 2:30379 


IRIDIUM S/ELECTRON MICROPROBE ANALYSIS 
Electron ome analysis of niobium-based superconducting 
materials, 2:30353 
IRON/BIOLOGICAL ACCUMULATION 
Concentrations of copper, iron, lead, nickel, and zinc in freshwater 
algal blooms, 2:31237 
IRON/CATALYTIC EFFECTS 
ers into iron-molybdenum catalysts for ammonia 
synthesis, 2:29092 
IRON/CORROSION 
lithium corrosion research. 
ber 31, 1976, 2: aint ‘alg 13- 
IRON/CORROSION PROTECTI 
Physics of corrosion, 2:30259 
IRON/CORROSION RESISTANC® 
Physics of corrosion, 2:30259 
IRON/ECOLOGICAL CONCENTRATION 
Progress report and proposal for renewal of loan of a 90° bending 
"pet or of ace cement he ernment 
disease (Trace metals environmental transport in eo of 
bo smelter. of methods for trace metals analysis 
sediment, biota, and particulates), 2: 30769 
IRON/HYPERFINE STRUCTURE 
H fields at impurity sites in iron, 2:30243 (INIS-mf-3226) 
ITRON/MOESSBAUER EFFECT 
Formation of excited hydrogen atoms 
dissociation. Progress report No. 12, 


1976- 


transfer and 
1, 1975- 


November 1, 1976 (Summaries of research activities at Georgia 
Institute of Technolo 2:31 2:31307 (ORO2591-79) 
IRON/PHYSICAL RAD IN EFFECTS 
Formation of excited hydrogen atoms 
dissociation. Progress report No. "December 1 197 
November 1, 1976 (Summaries of 
Institute of Technology), 2:31307 (ORO2591-79) 
IRON/PRODUCTION 
be ens study of the characteristic data and economic 
iency of jucing and processing sponge iron, 2:30095 
(ERDA-tr-265) 
TRON 52/RADIATION DOSES 
Agents for bone marrow an evaluation (/sup 99m/Tc, 
Fe, **Fe, tracer tec res), 2:31049 
IRON 52/RETENTION 
Radiopharmaceutical techniques for the study of bone and 
blood flow (°*Fe, /sup 99m/Tc, '*F, 2*Na), 


1, 
vities at Georgia 


ts for bone marrow i : an evaluation (/sup 99m/Tc, 
Fe, **Fe, "In tracer tec iques), 2:31049 
IRON 56 TARGET/NEUTRON CTIONS 
Resonance neutron capture in **Fe, 2:31399 
IRON 57/MOESSBA EFFECT 
Analysis of the Mossbauer spectra of NdCo*. Final rept. Oct 1974- 
Feb 1975, 2:30221 (AD-A-027228) 
IRON 59/RADIATION DOSES 
ts for bone marrow ima; 


(/sup 99m/Tc, 
Fe, 5*Fe, '*In tracer tec’ 
'9/SCINTISCANNING 


an evaluation 
2:31049 
IRON 5 


Agents for bone marrow an evaluation (/sup 99m/Tc, 
Fe, °*Fe, tracer techngue) = 31049 
r-specific radio labeled bleom: 
203 Ph, /sup Cc, 57Co, ®7Ga, 64 
IRON 59/TISSUE DISTRIBUTION 


harmaceuticals: radiolabeled bleom 
c, 57Co, 11Tn, ®7Ga, 64 


:31059 
IRON BASE ALLOYS/CORROSION RESISTANCE 
Development of low-cost, high-strength hot-corrosion-resistant 
iron aluminum-base alloys. Final report (Fe-Al-Mo), 2:30258 
(PB-259253) 
IRON BASE ALLOYS/DIFFUSION 
— sectioning of diffusion specimens (Fe-17 Cr-12 Ni), 


2:30251 
IRON BASE ALLOYS/EMBRITTLEMENT 
a environment embrittlement of turbine disk alloys, 


TRON BASE ALLOYS/FABRICATION 
Development of low-cost, high-strength hot-corrosion-resistant 
iron aluminum-base alloys. Final report (Fe-Al-Mo), 2:30258 
(PB-259253) 
IRON HYDRIDES/NUCLEAR MAGNETIC RESONANCE 
NMR studies of structure and diffusion in metal hydrides, 2:29060 
IRON HYDRIDES/PHASE STUDIES 
NMR studies of structure and diffusion in metal hydrides, 2:29060 
IRON IONS/EMISSION SPECTRA 
IRON IONS/OSCILLATOR STRENGTHS 
a7 ead ionized atoms of tokamak interest, 2:31505 (LA- 
79- 
IRON ISOTOPES/DEUTERON REACTIONS 
Accurate Q-value measurements and masses in the iron region 
((d,p) vs (n,y) reactions), 2:31401 
IRON 180 TOPES/MASS 


vs (n, 31401 
IRON; “Boro PES/NEUTR IN REACTIONS 


Accurate Q-val stipe i en ts and masses in the iron region 
(a.p) ve (ny) reactions), 2:31401 


See also MAGNETITE 
Trends in geophysical methods for mineral exploration, 2:28860 
IRON O ORE PROCESSING 
ss and processing sponge iron, 2:30095 
(ERDA.tr-2 5) 
IRON ORES/SEPARATION PROCESSES 
a of sulfur dioxide with the metallic constituents of 
IRON-FREE 
See FLAT MAGNETIC SPECTROMETERS 
IRON-NICKEL BATTERIES/ANODES 
Iron electrodes (Patent; preparation by Fe or Fe oxides, C 
black, and resin, casting, and eating) 2: 17 


153S IRON-NICKEL BATTERIES/ANODES 
IRON 52/SCINTISCANNING 
Tumor-specific radio 
Pb, /sup 
IQWA/COAL INDUSTRY 


IRON-NICKEL BATTERIES/BATTERY CHARGING 


IRON-NICKEL BATTERIES/BATTERY CHARGING 
Apparatus and method for terminating the charge of storage 
batteries (Patent), 2:29915 
IRON-NICKEL BATTERIES/CATHODES 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
IRRIGATION/BIOLOGICAL EFFECTS 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
quality, 2:31099 (CONF-751027-) 
IRT-SOFIA REACTOR/NEUTRON BEAMS 
Filtered neutron beams for nuclear fission experiments, 2:29742 


(INIS-mf-3242) 
ISOBARIC NUCLEI 
(Nuclei having identical mass numbers; see also specific nuclides.) 
ISOBARIC NUCLEI/MASS FORMULAE 


Isobaric mass quartets, 2:31364 
New tests of the isobaric multiplet mass equation, 2:31384 
ISOELECTRONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Allowed and forbidden transitions of helium-like ions, 2:31315 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1976-February 28, 1977 (Summaries of research 
activities at Harvard College Observatory), 2:31310 (COO-2887- 


1) 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ISOPRENE/INFRARED SPECTRA 
Analysis of cigarette smoke by Fourier transform infrared 
spectrometry, 2:30356 
ISOTOPE APPLICATIONS 
See also TRACER TECHNIQUES 
ISOTOPE APPLICATIONS/ARGENTINA 
Comsumption and the supply of radioisotopes in Argentina, 
2:29038 (CNEA-394) 
ISOTOPE DILUTION 
Field ionization mass spectrometry (FIMS) applied to tracer 
studies and isotope dilution analysis, 2:30334 (CONF-751027-) 
ISOTOPE DILUTION/DATA ANALYSIS 
Statistical considerations in the treatment of isotope dilution data, 
2:30342 (CONF-751027-) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION 
Cyclotron-produced radionuclides (“*K, 17°Cs, 127Cs, !27Xe, 
125Xe, 15> Xe, 2°3Pb, 7! TI, *7Ru), 2:31033 
ISOTOPE PRODUCTION/ARGENTINA 
Comsumption and the supply of radioisotopes in Argentina, 
2:29038 (CNEA-394) 
ISOTOPE PRODUCTION REACTORS/IN PILE LOOPS 
Influence of distribution of neutron flux in a core on the power of 
the gamma radiation of a uranium radiation loop, 2:29758 
ISOTOPE RATIO/MEASURING METHODS 
Stable isotope ratio measurements: improved quantitation by 
selected ion recording in conjunction with voltage sweeping, 
2:30343 (CONF-751027-) 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GAS CENTRIFUGATION 
GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
Chemical vapor deposition and isotope separation, 2:28887 
ISOTOPE SEPARATION/MEETINGS 
Review of the ideas presented at the London conference, 2:28882 
ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Advanced isotope separation technology (Summaries of xesearch 
activities at Lawrence Berkeley Laboratory, University of 
California), 2:30407 (LBL-4550) 
CLEAR POWER P 


ETGAR: an information service for abnormal occurrences used 
for evaluating the reliability of nuclear power plants, 2:29637 
(NRCN-TN-363) 

ae SOR 2 licensing of nuclear reactors, 2:29613 (IA-LD- 


Set of rules SOR 2 reactor site criteria, 2:29614 (IA-LD-10-3) 
ISRAEL/RESEARCH REACTORS 

Set of rules SOR 2 reactor site criteria, 2:29614 (IA-LD-10-3) 
ITALY/GEOTHERMAL EXPLORATION 

Geology and geophysics of the Cesano geothermal field, 2:29257 

Relationships as shown in ERTS satellite images between main 

fractures and geothermal manifestations in Italy, 2:29258 

ITALY/GEOTHERMAL 

Geology and geophysics of the Cesano geothermal field, 2:29257 
ITALY/INFRARED SURVEYS 


Relationships as shown in ERTS satellite i between main 


fractures and geothermal manifestations in Italy, 2:29258 
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JAERI 
(Japanese Atomic E; Research Institute.) 
JAERI/NUCLEAR EN ENGINEERIN G 
Reactor Engineering Division annual ihess) . (April 1, 1974 - 
March 31, 1975), 2:29660 — 
[ATI ON PROTECTIO 
Health Dg ysics and safety in JAERI No.17. (April 1, 1974-March 
2:31142 (AERI-M-622 4) 


exes: ysics and safety in JAERI, No.17. (April 1, 1974-March 
31,1 2:31142 GAERI-M-6224) 

JAPAN POLLUTION ABATEMENT 

Finishing planning of anti-pollution program of Mizushima area, 


JAPAN/FUEL REPROCESSING PLANTS 
PNC reprocessing om operation, 2:28929 


JAPAN/ 
Gravimetric survey of adel a areas in Kurikoma and 
elsewhere in Japan, 2:29256 
JAPAN/GEOTHE 


FIELDS 
Gravimetric survey of geothermal areas in Kurikoma and 
elsewhere in Japan, 2:29256 
JAPAN/GRAVITY SURVEYS 
Gravimetric survey of geothermal areas in Kurikoma and 
elsewhere in Japan, 2:29256 
JAPAN/RADIOA WASTE MANAGEMENT 
Waste management in Japan, 2:28949 (CONF-761020-) 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPAN POWER REACTOR 


JATR REACTOR/REACTOR INSTRUMENTATION 
Development of two-phase flow instrumentation at PNC O-arai 
En; Center, 2:29535 (PNC-N-941-75-84) 


See SMALL INTESTINE 
JET ENGINE FUELS/FILTRATION 
Effects of fuel additives on the performance of Seago. 
Final report Jul 1969-Jun 1972, 2:30132 (AD-B-923350) 
uction of aviation el from 
U.S. Senate, Ninety-Fourth Congress, Second Seaton, June 1, 
1976, 2:28309 
JET TOKAMAK/CIRCUIT BREAKERS 
D.C. current breaking test on vacuum interrupters, 2:31637 (AED- 
Conf-76-309-104) 
JET 
cryopumps cryogenic ancillary equipment 
roposed for JET, 2:31703 
JETT KAMAK/MAGNET COILS 
JET poloidal field coils, 2:31611 (AED-Conf-76-309-026) 
JET TOKAMAK/MATERIALS HANDLING 
Tritium handling scheme for the J.E.T. experiment, 2:31662 
(AED-Conf-76-309-048) 
JET TOKAMAK/MECHANICAL STRUCTURES 
Mechanical structure of the Joint European Torus, 2:31579 (AED- 
Conf-76-309-034) 
Three dimensions mechanical calculations for JET vacuum 
chamber and structures, 2:31681 (AED-Conf-76-309-036) 
JET -PARAMETER ANALYSIS 
ie and shape control in JET, 2:31583 (AED-Conf-76- 


309-109) 
TOKAMAK/PLASMA DIAGNOSTICS 
Annual progress of the Grenoble Research Group, Jan 
1 to December 31 1975, 2:31485 — FC-810(pt.2)) 
JET TOKAMAK/PLASMA HEATIN' 


Supplemen tary plasma heating stds in the Atomic Energy 
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JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 


JUNE 30,1977 


JET TOKAMAK/POWER SUPPLIES 
803-10 comprehensive system, 2:31635 (AED-Conf- 
enerator-rectifier power for JET. A manufacturer's view, 
30 (AED-Conf-76-309-090) 
Poloidal field circuit in the Joint European Torus (JET), 2:31628 
(AED-Conf-76-309-024) 
JET TOKAMAK/RADIOACTIVATION 
Activation from D-T fusion neutrons and resulting dose rates in 
JET, 2:31664 (AED-Conf-76-309-083) 
JET TOKAMAK/REVIEWS 
TO) fusion energy: the European programme, 2:31589 (EUR- 
1 of the J.E.T. 
acuum vesse! pump’ ystem experiment, 
2:31679 (AED-Conf- 76 365.003) 


REACTOR 
See JOYO REACTOR 
Failure of the — for coated particles irradiation, 2:29744 
(JAERI-M-6250) 


See also BRAZED JOINTS 
PIPE JOINTS 
WELDED JOINTS 
JOINTS/ECONOMICS 
Economic models of subsea pi connectors, 2:30640 
JOINTS/SHEAR PROP 
a consideration on punching shear strength of tubular joints, 
JOINTS/ULTRASONIC TESTING 
Ultrasonic examination of plastic socket and butt joints (Natural 
2:30508 (CONF-760689-) 
Ol /YTIELD STRENGTH 


Ultimate strength of tubular joints, 2:30648 
JOINTS (ANATOMY) 
See BONE JOINTS 
JOSEPHSON EFFECT/FUNDAMENTAL CONSTANTS 
2e/h determination by Josephson effect in ETL, 2:31447 
— a of the ac Josephson effect determination of 7e/h, 
144 
Determination of 2e/h at the B.I.P.M., 2:31446 
JOSEPHSON JUNCTIONS/BIBLIOGRAPHIES 
Magnetometers (citations from the NTIS data base). Report for 
1964-Nov 1976, 2:30462 (NTIS/PS-76/1025) 
Magnetometers (citations from the Engineering Index data 
Report for 1970-Nov 1976, 2:30463 ENTIS/PS- 76/1026) 
JOSEPHSON JUNCTIONS/ELECTRIC CURRENTS 
— frequency conversion in long Josephson junctions, 


JOSEPHSON JUNCTIONS/REVIEWS 

Present status of applications of the Josephson effect, 2:30467 
JOSEPHSON JUNCTIONS/USES 

Present status of applications of the Josephson effect, 2:30467 
JOULE 

Ohmic heating in a su toroidal quadrupole, 2:31475 
JOYO REACTS R/CON: RUCTION 

—— report on fast breeder reactor deve 

apan, October - 


ber, 2:29561 
JOYO RE. REACTOR/FUEL C. 

Creep and creep-rupture nl of the nuclear fuel cladding 
tube for fast breeder reactor in high temperature sodium. On the 
2nd cladding tube (AISI type 316 SS) for MK-1 core of ‘JOYO’, 
2:29562 (PNC-N-941-75-46) 

gress report on fast breeder reactor develo it in Japan, 
October 1975-January 1976, 2:29597 GAPFNR-231) 
JPDR REACTOR/REACTOR KINETICS 

Burnup analysis of the power reactor. III. Analysis of the JPDR-1 

fuels for U, Pu and transplutonium, 2:29486 (JAERI-M-6234) 
JPDR REACTOR/SPENT ELEMENTS 

Burnup analysis of the power reactor. III. Analysis of the JPDR-1 

fuels for U, Pu and transplutonium, 2:29486 (JAERI-M-6234) 
JRR-2 REACTOR/REACTOR OPERATION 

Report on the operation, utilization and technical development of 

research reactors and Hot Laboratory. (April 1, 1974 to March 
31, 1975), 2:29743 (JAERI-M-6245) 
t-3 REACTOR/IN PILE LOOPS 


uid nitrogen supply system for the low 
hemical | 2:29745 GAERTM.6301) 
JRR-3 REACTO CTOR OPERATION 
Report on the operation, utilization and technical development of 
research reactors and Hot Laboratory. (April 1, 1974 to March 
31, 1975), 2:29743 (JAERI-M-6245) 
-4 REACTOR/REACTOR OPERATION 
research reactors and Hot Laboratory. (April 1, 1974 to March 
31, 1975), 2:29743 GAERLM-6245) 


t at PNC, 
iC-N-251-75-14) 


K 


KAONS/MULTIPLE PRODUCTION 
Multiple kaon semileptonic decays of the new 2:31349 
KARLSRUHE NUCLEAR RESEARCH 


See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KAWERAU GEOTHERMAL FIELD/GROUND SUBSIDENCE 
Ground movement in New Zealand geothermal fields, 2:29315 
KCB REACTOR 
See BORSSELE REACTOR 
KENTUCKY/NATURAL GAS DEPOSITS 
Oil and gas map of Kentucky, Sheet 4, Eastern Part, 2:28470 
KENTUCKY/PETROLEUM DEPOSITS 
Oil and gas map of Kentucky, Sheet 4, Eastern Part, 2:28470 
KENTUCKY/STRATIGRAPHY 
Oil and gas map of Kentucky, Sheet 4, Eastern Part, 2:28470 
KENYA/HYDROLOGY 
Hydrochemistry of the Lake i basin, Kenya, 2:29293 
KERNFORSCHUNGSANLAGE ICH/BIBLIOGRAPHIES 
List of reports of the Kernforschungsanlage Juelich published 
between October 1972 and December 1975, 2:31741 (JUL-Bibl- 


5(3.Ed.)(Suppl.3)) 
KERNFORSCHUN UM KARLSRUHE/ 
BIBLIOGRAPHIES 
List of scientific publications of the Kernforschungszentrum 
Karlsruhe in 1975, 2:31742 (KFK-2325) 
KERNFORSCHUNGSZENTRUM KARLSRUHE/ 
RADIOACTIVE WASTE FACILITIES 
Bituminization of radioactive wastes at the Nuclear Research 
Center Karlsruhe. Experience from plant operation and 
development work, 2:28977 (KFK-2328) 
KEROGEN/CHEMICAL REACTIONS 
Preliminary results of five oil shale conversion experiments at 
Laramie Energy Research Center, 2:28807 
KEROSENE/COMBUSTION KINETICS 
Formation of soot and polycyclic aromatic hydr 
in ae systems, 2:28742 (EPA-600/2-76-152a) 


See also ACETONE 
ACETOPHENONE 
HYDROXYPREGNENONE 
TESTOSTERONE 
KETONES/ATOMIC MODELS 
Molecular Rydberg transitions. III. A linear combination of 
Rydberg orbitals (LCRO) model for the two-chromophoric 
ped 2,2,4,4-tetramethylcyclobutane-1,3-dione (TMCBD), 
2:3035 
KETONES/CHEMICAL ANALYSIS 
NIOSH analytical methods for Set M, 2:30331 (PB-254228) 
KETONES/ULTRAVIOLET SPECTRA 
Molecular Rydberg transitions. III. A linear combination of 
Rydberg orbitals (LCRO) model for the two-chromophoric 
2,2,4,4-tetramethylcyclobutane-1,3-dione (TMCBD), 
2:30355 
KETOPROPIONIC ACID-ALPHA 
See PYRUVIC ACID 
KIDNEYS 
See also GLOMERULI 
KIDNEYS/MEASURING METHODS 
Radiopharmaceuticals for quantitative study of renal function, 
2:31053 
KIDNEYS/PHYSIOLOGY 
—- ticals for quantitative study of renal function, 
2:31 
KIESELGUHR 
See DIATOMACEOUS EARTH 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KIZILDERE GEOTHERMAL FIELD/ELECTRICAL SURVEYS 
Geophysical studies in Saraykoey-Kizildere, Geothermal field, 
Turkey, 2:29288 
KIZILDERE GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Gas content of a hot-water reservoir estimated from downhole 
ressure and temperature measurements, 2:29343 
KIZILDERE GEO RMAL FIELD/GRAVITY SURVEYS 
Geophysical studies in Saraykoey-Kizildere, Geothermal field, 
Turkey, 2:29288 
-ON ELECTRONS 
See ELECTRONS 


(PCAH) 
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JUNCTIONS 
See JOINTS 


KORI-1 REACTOR/ECONOMICS 


KORI-1 REACTOR/ECONOMICS 
Power cost analysis of Go-ri Nuclear Power Plant Units 1 and 2 
(Comparison with fossil ded plants), 2:29511 
KORI-2 REACTOR/ECON' 
Power cost analysis of Go-ri Nuclear Power Plant Units 1 and 2 
(Comparison with fossil power 2:29511 
KORTEWEG-DE VRIES EQUATION/NUMERICAL SOLUTION 
Hi itch method for equation, 2:31734 
KR IN/ADSORPTI 
Computer program a oa calculation of uilibria in 
KALC system CO2-N2-CO-O2-Xe-Kr, 2: 738978 ORNL/ 
-5275) 
KRYPTON/SEPARATION PROCESSES 
Costs of the combustion HEAD END including Kr 
the reprocessing of HTR fuel elements, 2: 38034 J mo 
KRYPTON 85/SEPARATION PROCESSES 
Investigation of removal of T and Kr during processing of 
irradiated UO: in oxygen medium, 2:28933 
KRYPTON IONS/EMISSION SPECTRA 
—— Pond highly ionized atoms of tokamak interest, 2:31505 (LA- 
KRYPTON IONS/OSCILLATOR STRENGTHS 
— _ highly ionized atoms of tokamak interest, 2:31505 (LA- 
KRYPTON ISOTOPES/BETA DECAY 
Total B-decay energies of nuclei far from stability: evidence for 
the Wigner symmetry a in Rb and Kr masses, 2:31419 
KRYPTON ISOTOPES/M 
Total B-decay energies of nuclei far from stability: 
the Bat. pd _— energy in Rb and Kr masses, 2:31419 


KS-150 REA 
BOHUNICE REACTOR 
CELLS 
See RETICULOENDOTHELIAL SYSTEM 


L 


COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Phosphonate moiety: labeling with /sup 99m/Tc(Sn) after 
synthetic attachment to diverse biological compounds ( 
acid), 2:31025 
LABELLED COMPOUNDS/CHEMICAL PREPARATION 
Radioiodinated autologous fibrinogen: a — method of 


clinical use 2:3106 
LAKE RMAL POLLUTION 
Incidence and effect of once-through cooling on young-of-the- 
year fishes at Long Point Bay, Lake Erie: a preliminary 
assessment, 2:31230 (CONF-750425-) 
LAKE HURON/PHYTOPLANKTON 
Mathematical model of phytoplankton growth and class 
rae in Saginaw Bay, Lake Huron, 2:30861 (EPA-600/3- 
LAKE HURON/WATER POLLUTION 
Mathematical model of pollutant cause and effect in Saginaw Bay, 
Lake Huron, 2:30876 
LAKE MICHIGAN/THERMAL POLLUTION 
Field studies of plumes (CONF. 
com, to predictive mode results, 230894 (CO! - 


See also LAKE ERIE 
LAKE HURON 
LAKE MICHIGAN 
LAKES/EUTROPHICATION 
Lake Eutrophication: results from the National Eutrophication 
Survey, 2:30878 (EPA-600/3-76-079) 
S/HEAT FLOW 


Geothermal measurements in five smal] lakes of northwest 
Ontario, 2:29292 
haracteristics as depicted by predictive 
wa Lake recovery c as 
modeling, 2:30875 (EPA-600/3-76-079) 
LAKES/TEMPERATURE GRADIENTS 
Thermal ecology of phytoplankton in a desert reservoir, 2:31191 
(CONF-750425-) 
ALANINE 


See ALANINE-L 
LAMINAR FLOW/BIBLIOGRAPHIES 


Shear flow. Part III. General studies (a 
=. Report for 1965-Oct 1976, 2:313 S/PS-76/ 
LAMPF LINAC/OPERATION 


Medium-er -rgy physics program. Progress report, August 1- 
Octo! er 31, 1976, 2:30660 (LA-6678-PR) 
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LAMPF LINAC/RESEARCH 
Medium-energy physics program. Progress report, August 1- 
October 31, 1976, 2:30660 (LA-6678PR) 
LAND POLLUTION/MONITORING 
Measurement, detection, and control of pen se pollutants. 
Proceedings series. Proceedings of an international Pe eg 
the of nuclear-based techniques, 2: 
LAND POLLUTION/RESEARCH PROGRAMS 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL +tr-4219) 
RECLAMATION 
Regeneration of coastal ecosystems after mineral sand mining 
(Australia), 2:29021 
LANDSLIDES/MATHEMATICAL MODELS 
Dynamics of slidings, 2:28394 
LANGMUIR PROBE/PERFORMANCE 


ES 
See RARE EARTHS 
LANTHANUM/SORPTIVE PROP 
Gas desulfurization (Patent; 17 claims), 2:28262 
LANTHANUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 


Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 2:30385 
LANTHANUM HYDRIDES/CHEMICAL PREPARATION 
Hydrides of La-Ni compounds, 2:30295 
LANTHANUM SULFATES/CRYSTAL STRUCTURE 
Structure of Pr2(SO,4)s.8H2O and La2(SO,)s.9H2O, 2:30316 
LARDERELLO GEOTHERMAL FIELD/GEOTHERMAL 


WELLS 

Analysis of water levels and reservoir pressure measurements in 
geothermal wells, 2:29336 

ern ao back-pressure tests on Italian geothermal wells, 

LARVAE/TEMPERATURE EFFECTS 

Combined toxicity effects of chlorine, ammonia, and 
on marine plankton. Progress report, September 16, 1975- 
September 30, 1976, 2:30895 (( 2532-2) 

Effects of constant and cyclic temperature cod the pelagic 
larval development of a brachyuran crab irroratus), 
2:31199 (CONF-750425-) 

LASER CAVITIES/DIAGNOSTIC TECHNIQUES 

Hydrogen fluoride laser technology study (ccn). Technical report 

9 Nov-9 Mar 1972, 2:30528 (AD-904938) 
LASER FUSION REACTORS 

Energy for tomorrow, 2:31670 

Programmed laser beams for optimum excitation of fusion 
reactions in fuel pellets (Patent), 2:31674 

SION CTORS/NEUTRON SLOWING-DOWN 


Study of fusion-neutron heating in laser-compressed deuterium- 
tritium spheres, 2:31677 
LASER FUSION REACTORS/PERFORMANCE 
Laser fusion for generation of electrical power, 2:31676 
LASER FUSION CTORS/RADIATION HEATING 
Study of fusion-neutron heating in laser-compressed deuterium- 
tritium spheres, 2:31677 
LASER FUSION REACTORS/THERMONUCLEAR FUELS 
<a of fabricating thermonuclear fuel elements (Patent), 
LASER IMPLOSIONS/FUSION YIELD 
Measurement of high-energy charged particles from laser- 
uced plasmas, 2:31668 (LA-UR-77-70) 
LAS: IMPLOSIONS/NEUTRON SLOWING-DOWN THEORY 
Study of fusion-neutron heating in laser-compressed deuterium- 
tritium spheres, 2:31677 
LASER IMPLOSIONS/RADIATION HEATING 


OPE SEPARATION 
Isotope separation using lasers, 2:28897 
Laser-induced photochemical enrichment of boron isotopes 
(Patent), 2:29037 
/ BIBLIOGRAPHIES 
Infrared u version (a bibliography with abstracts). Report for 


pcon 
1964-May 1976, 2:30555 (NTIS/PS-76/0539) 
LASER MATERIALS/FLUORESCENCE 
Fluroescence line-narrowing studies of Nd: glass laser materials, 
2:30565 (UCRL-13707) 
LASER MATERIALS/LINE WIDTHS 
Fluroescence line-narrowing studies of Nd: glass laser materials, 
2:30565 (UCRL-13707) 
LASER MATERIALS/RAMAN EFFECT 
Stimulated Raman scattering (SRS), 2:30568 
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LASER MIRRORS/COATINGS 
Glass laser discs with annular alkali lead borate coatings and uses 
thereof (Patent), 2:30588 
LASER MIRRORS/COOLING 
Low distortion high energy laser mirror (Patent), 2:30600 
LASER MIRRORS/DESIGN 
Low distortion high energy laser mirror (Patent), 2:30600 
LASER MIRRORS/MA G 
With the help of a microcomputer-based error system, 
a numerically controlled machine tool achieves precision well 
ree its normal mechanical limits, 2:30449 (UCRL-50025-76- 


) 
LASER RADIATION/BIOLOGICAL EFFECTS 
Bone regeneration after different lengths of exposure to laser 
irradiation (Rabbits), 2:31258 
LASER RADIATION/FLUCTUATIONS 
Process for eliminating small-scale intensity fluctuations of laser 
beams (Patent), 2:30595 
LASER RADIATION/MEASURING INSTRUMENTS 
Wavelength inte:comparison of laser radiations using servo-lock 
interferometry, 2:30583 
LASER RADIATION/MODULATION 
New in electrooptic modulator technology have 
a pockels cells that meet the d 
ents of laser systems, 2:30567 (UCRL-50025-76-3) 
LASE RADIATION/NONLINEAR PROBLEMS 
Nonlinear optical effects for plasma diagnostics, 2:31495 
LASER RADIATION/PULS 
Laser-generated stress pulses for material-response studies, 2:30563 
(UCID-17258) 
LASER-PRODUCED PLASMA | 
Experiments for -nohweg machines with laser- 
plasmas. Preliminary = 31651 (AED-Conf-76- 
~-121 
Laser-produced thermonuclear fusion. (1. part), 2:31673 
Laser-produced thermonuclear fusion. (2. ), 2:31675 
LASER-PRODUCED PLASMA/COMP CALCULATIONS 
1964 computer run on a laser-imploded capsule, 2:31470 (UCID- 
1 


7297) 
LASER-PRODUCED PLASMA/FAR ULTRAVIOLET 
RADIATION 
Model calculations of XUV gain in rapidly expanding cylindrical 


plasmas, 2:31536 
LASER-PRODUCED PLASMA/FUSION YIELD 
Measurement of high-energy charged particles from laser- 
produced plasmas, 2:31668 (LA-UR-77-70) 
LASER- PRODUCED PLASMA/MAGNETIC FIELD 
CONFIGURATIONS 
Thermal force contributions to self-generated magnetic fields in 
laser-produced plasmas. Interim report, 2:31531 (AD-A-031204) 
LASER-PRODUCED PLASMA/MATHEMATICAL MODELS 
Time-dependent atomic physics model applied to laser-produced 
lasmas, 2:31535 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
particle velocities. Master's thesis, 2:31483 (AD-A- 
analyze electron and densities in laser-induced 
2:31489 (uc RI_50025-763) 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
X-ray diagnostics of laser-produced aluminum plasmas. Master's 
thesis, 2:31484 (AD-A-030085) 
LASER-RADIATION HEATING/COMPUTER CALCULATIONS 
a > run on a laser-imploded capsule, 2:31470 (UCID- 
LASER-RADIATION HEATING/PARAMETRIC 
to relativistic corrections, 2:31537 (CEA-N-1896) 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 

LASERS/BEAM OPTICS 


LASERS/BIBLIOGRAPHIES 
Bibliography of Soviet laser Number 23, January - 
March 1976. Interim report, 2: (AD-A-030819) 
Effects of high power lasers, Number 7, November 1975 - Jun 


Infrared upconversion (a biblio 
1964-May 1976, 2:30555 6/053 


LEAD/QUANTITATIVE CHEMICAL ANALYSIS 


mom diodes (a bibli hy with abstracts). Report for 
976, 2: 76/0532) 
LASERS/CONTROL 
Externall controllable lasers (Patent), 2:30599 
LASERS/DESIGN 
laser (Patent), 2:30586 
Mode-locked cavity-dum' laser (Patent), 2:30589 
LASERS/HEALTH 
Coen about hygiene and work safety in operation of lasers, 
1976 AFOSR MHD power 
tracts: contractors’ meeting on 
mn eration and lasers held at Stanford University, Stanford, 
fornia on May 3-4, 1976, 2:30538 (AD-A-02 654) 
LASERS/MODE LOCKING 
Mode-locked cavity-dumped laser (Patent), 2:30589 
LASERS/OPERATION 
Control of timing of (Patent), 2:30602 
LASERS/OPTIC 
— ne compensation for thermal distortion in optical pumping, 
Optically am og far-infrared laser for infrared frequency 
measurements, 2:30580 
LASERS/PUMPING 
Optical waveguide laser pumped by guided electromagnetic wave 
(Patent), 2: “50601 
LASERS/Q-SWITCHING 
Laser (Patent), 2:30590 
LASERS/READOUT SYSTEMS 
tical readout for differential laser gyros (Patent), 2:30598 
LASERS/RESEARCH PROGRAMS 
Visible laser research and analyses. Final report Apr 1974-Feb 
1976, 2:30529 (AD-A-026186) 
LASERS/STABILITY 
Temporal stability of unstable resonator with crossflow. Interim 
rt, 2:30545 (AD-A-030353) 
LASERS/TECHNOLOGY ASSESSMENT 
laser and reaction rate study. Technical report, 2:30539 
(AD-A-029313) 
LASERS/TIMING CIRCUITS 
Control of timing of laser operation (Patent), 2:30602 
LASERS/WAVELENGTHS 


An optoacoustic technique for measurin; 
coefficient in solids. Final report, 2: 50837 {AD 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAURIC ACID 
See DODECANOIC ACID 
BERKELEY LABORATORY/RESEARCH 


pees plans for energy research and development, FY 1976-FY 
1981, 2:29962 (TID-27291) 
ICE LIVERMORE LABORATORY/CONTRACTS 
a the rescue: Garnet Austin Workshop comes through with - 
needed help, 2:30439 (CONF-770111- a) 
LEAD/BIOLOGICAL ACCUMULATION 
Concentrations of cop 
algal blooms, 2:3123 
around outfall pipes in Santa Monica Bay, 
1 
Trace metals in southern Californian mussels (Mytilus 
californianus), 2:31240 
LEAD/BIOLOGICAL EFFECTS 
Long-term effects of lead exposure on three generations of brook 
trout (Salvelinus fontinalis), 2:31247 
/ECOLOGICAL CONCENTRATION 
Occupational lead poisoning, animal deaths, and environmental 
contamination at a scrap smelter, 2:31251 
Progress report and proposal for renewal of loan of a 90° bending 
et for use in the study of trace elements in the environment 
and disease (T (Trace metals environmental transport in Bane van of 
Cu smelter. Comparison of methods for trace metals analysis in 
eatibaise) sediment, biota, and particulates), 2:30769 


27363) 
INMENTAL TRANSPORT 
Neos report and proposal for renewal of loan of a 90° bending 
—- for use in the study of trace elements in the environment 
disease (Trace metals environmental transport in vicinity | of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
/METABO) 


Occupational lead poisoning, animal deaths, and environmental 
contamination at a scrap smelter, 2:31251 
LEAD/QUANTITATIVE CAL ANALYSIS 
Atomic absorption and optical emission analysis of NASN 
atmospheric particulate samples for lead, 2:30337 
Trace element concentration in bituminous coal and the dust 
osiaey from it in the purified flue gas, 2:28317 (CONF- 


, iron, lead, nickel, and zinc in freshwater 


1578 
et in 
Report for 


LEAD/TOXICITY 


LEAD/TOXICITY 
Occupational lead poisoning, animal deaths, and environmental 
contamination at a scrap _— 2:31251 
LEAD 203/SCINTISCANNIN 
Tumor-specific radio Saati radiolabeled bleomycin 
/sup $om/Te, 57Co, “Ga, ©Zan, eeu), 
231 
LEAD 203/TISSUE DISTRIBUTION 
Tumor-specific radiopharmaceuticals: radiolabeled bleom ae 
/sup 57Co, In, ®7Ga, Zn, Cu), 
2:3105 
LEAD 207 TARGET/PHOTONUCLEAR REACTIONS 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron models), 2:31392 (ORO-5128-4) 
LEAD 208/VIBRATIONAL STATES 
a-vibrations, 2:31421 
LEAD 210/METABOLISM 
Experimental studies on the balance sheet and distribution of lead 
using radioactive lead acetate in ea pigs (7!°Pb), 2:31180 
Metabolic balances of ?!°Pb and ?!°Po at natural levels, 2:31182 
LEAD 210/RADIOCHEMICAL ANALYSIS 
Radiochemical determination of lead-210 in uranium ores and air 
dusts, 2:30345 
LEAD ALLOYS/PHASE STUDIES 
Structure and superconductivity of spla quenched Pb-Bi solid 
solutions, 2:30253 
LEAD ALLOYS/SUPERCONDUCTIVITY 
Structure and superconductivity of spla quenched Pb-Bi solid 
solutions, 2:30253 
LEAD COMPOUNDS/THERMODYNAMIC PROPERTIES 
A combined least sums and least squares approach to the 
evaluation of thermodynamic data networks. Interim report, 
2:30422 (PB-259 637) 
LEAD ISOTOPES/BIOGEOCHEMISTRY 
Biogeochemical studies of lead isotopes near a smelter, 2:30740 
(CONF-751027-) 
LEAD ISOTOPES/CHEMICAL ANALYSIS 
Biogeochemical studies of lead isotopes near a smelter, 2:30740 
(CONF-751027-) 
LEAD ORES/MINING 
Study of waste generation, treatment, and disposal in the metals 
— Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
261052 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Apparatus and method for terminating the charge of storage 
batteries (Patent), 2:29915 
LEAD-ACID BATTERIES/BATTERY PASTE 
— —- of negative pastes of lead storage batteries, 
LEAD-ACID BATTERIES/BATTERY SEPARATORS 
Battery separator (Patent; fabrication from nonwoven mats of 
polypropylene), 2:29925 
Patent; production of lead batteries with envelope-type separators 
of synthetic resin, 2:29907 
ators for a storage battery (Patent; fibrous material 
impregnated with organopolysiloxane), 2:29927 
LEAD-ACID BATTERIES/BIBLIOGRAPHIES 
Lead batteries (citations from the NTIS data base). Report for 
1964-May 1976 (74 abstracts), 2:29879 (NTIS/PS-76/0549) 
Lead batteries (citations from the Engineering Index data base). 
1970-May 1976 (178 abstracts), 5.29880 (NTIS/PS- 
LEAD-ACID BATTERIES/CHEMICAL REACTIONS 
Lead-lead II sulfate system in sulfuric acid studied by the 
impedance measuring method, 2:29898 
LEAD-ACID BATTERIES/COOLING 
Battery cell cooling system (Patent; excess battery heat usable to 
warm vehicle, cooling system can also cool vehicle), 2:29932 
LEAD-ACID BATTERIES/ELECTRODES 
— _— curing of plates for lead-acid batteries (Patent), 
Maintenance-free lead secondary cell (Patent; recommends 
relative electrode weights and electrolyte additives), 2:29926 
Use of lead storage batteries at low temperatures (Effects of 
— ts and inhibitors on electrode properties, -20 to -50°), 
LEAD-ACID BATTERIES/ELECTROLYTES 
Maintenance-free lead secondary cell (Patent; recommends 
relative electrode weights and ones ad additives), 2:29926 
LEAD-ACID BATTERIES/FABRICATIO 
Method of making a lead-acid storage nal and cell, capable of 
activation by the addition of electrolyte (Patent; additive 
renders total drying after formation unnecessary), 2:29894 
LEAD-ACID BATTERIES/GRIDS 
Battery grid (Patent; vertical and diagonal grid wires), 2:29928 
LEAD-A ID BATTERIES/PLATES 
Battery grid plate (Patent; low-Sb alloys), 2:29921 
Lead-acid plate with low dusting characteristics (Patent), 2:29916 
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LEAD-ACID BATTERIES/PRODUCTION 
— _—— curing of plates for lead-acid batteries (Patent), 
2:2! 
Patent; production of lead batteries with envelope-type separators 
of synthetic resin, 2:29907 
LEAD-ACID BATTERIES/USES 
Electric automobiles (citations from the NTIS data base). Report 
for 1964-Jun 1976, 2:30143 (NTIS/PS-76/0560) 
Electric automobiles (citations from the Engi a data 
base). Report for 1970-Jun 1976, 2:30144 (NTIS 76/0561) 
LEAD-ACID BATTERIES/VENTS 


Explosion-proof vent barrel for a ba’ (Patent), 2:29930 
LEAK DETECTORS/PERFORMANCE TESTIN 
Experimental study on utilization of air-borne jet sound in coolant 
leak detector, 2:29688 (PNC-N-941-75-83) 
LEGUMINOSAE 
See also CLOVER 
PHASEOLUS 
PISUM 


VICIA 
LEGUMINOSAE/NITROGEN FIXATION 
Method for determining symbiotically fixed nitrogen in 
lants by means of the stable isotope *°N, 2:31100 (CO) 


LETTU 
Interrelationships between plant cadmium and uptake of some 
— from culture solutions by oats and lettuce, 


VIRUS 
See ONCOGENIC VIRUSES 
OCYTES 


See also LYMPHOCYTES 
LEUKOCYTES/LABELLING 
Labeling blood cells with /sup 99m/Tc, 2:31023 
LEVEL INDICATORS 
Electromagnetic flowmeters and level indicators for sodium loops 
(LMFBR), 2:29575 (UJ V-mf-1) 
Liquid metal level indicators (LMFBR), 2:29569 (UJ V-mf-1) 
LEVEL INDICATORS/OPERATION 
Non-dissipative liquid helium level detector, 2:30485 
LEVITATED TRAINS 


Attractive electroma oo levitation of vehicles, 2:30145 
LEVITATED TRAINS/ELECTRIC MOTORS 
Propulsion of the test vehicle for testing the electrodynamic 
7 _ technology. Example of a linear motor drive, 
LEVITATED TRAINS/SUPERCONDUCTING MAGNETS 
-board refrigeration system, 2:30472 
LEVITATED TRAINS/TEST FACILITIES 
Measuring and control technology for the test span in Erlangen, 
West Germany, 2:30148 
LEVITRON DEVICES/ION SOURCES 
Improved ion source for the Levitron injector, 2:31654 (AED- 
nf-76-309-126) 
LI-DRIFTED GE DETECTORS/CALIBRATION 
a od energies for calibration of Ge(Li) spectrometers, 


GHT 
See VISIBLE RADIATION 
LIGHT NUCLEI/BETA DECAY 
Superallowed B-decay: from nuclear masses to the Z vector 
boson, 2:31386 
LIGHT NUCLEI/HEAVY ION REACTIONS 
Study of the two body dissociation of light nuclei in nuclear fields. 
Progress report, January 1, 1976-December 31, 1976, 2:31388 


(ORO-4699-3) 
LIGHT NUCLEI/NUCLEAR STRUCTURE 
Shell and pairing effects in spherical nuclei close to the nucleon 
drip lines, 2:31432 
LIGHT 
Fibers and inte optics. Volume 77, 2:30707 


LIGHT PIPES, DIAT ON HARDENING 
Fiber optic communications link performance in EMP and intense 
ligh — environments. Interim report, 2:30698 (AD-A- 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE 
of an with briquette abrasi flame 
riguetting o ite ive, 
coal, or anthracite, 2: 38439. - 
LIGNITE/CHEMICAL COMPOSITION 
Experiences in transportation of dried low-rank western coals (4 
refs.), 2:28447 
LIGNITE/HYDRAULIC TRANSPORT 
Results and problems of experimental investigations of hydraulic 


lignite, 2:28438 


ae transportation of dried low-rank western coals (4 
refs.), 2:28447 
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LIMBS/ONTOGENESIS 
Search for biological effects of '*C-enrichment in dev 
2:30981 (CONF-751027-) 
LIMESTONE/GEOLOGY 
Report of investigation on underground limestone mines 
hio region (Jonathan Mine, Alpha Portland and 
Lewisburg Mine), 2:29009 (Y/OWI/SUB-4251/2) 
LIMESTONE/PHYSICAL PROPERTIES 
Study of physical properties of limestone as hydraulic stowing 
material, 2:28391 
LIMESTONE/UNDERGROUND MINING 
Preliminary state-of-the-art survey: ues for salt and 
other 2:30634 (Y/OWI/SUB-76/ 16515) 
LIMITERS, ERATURE MEASUREMENT 


Time and space resolved temperature measurements of a limiter in 
a Tokamak discharge using an infra-red camera, 2:31690 (AED- 
Conf-76-309-068) 
LINEAR THETA PINCH DEVICES/EQUILIBRIUM PLASMA 
Equilibrium and nonlocal stability properties of collisionless theta- 


inch plasmas, 2:31520 
LINEAR THETA PINCH DEVICES/PLASMA HEATING 
Plasma heating and dynamics in a theta-pinch, 2:31473 
LINEAR A PINCH DEVICES/P INSTABILITY 
Equilibrium and nonlocal stability properties of collisionless theta- 


inch plasmas, 2:31520 
LINEAR 7 PINCH DEVICES/ELECTRON BEAMS 
— and its potential use for relativistic electron beam 


VILLE 


a BOL TZMANN. PLASOV EQUATION 


See also LIPOPOL YSACCHARIDES 
LIPOPROTEINS 
PHOSPHOLIPIDS 
TRIGLYCERIDES 
LIPIDS/ABUNDANCE 
Changes in Tecennt of ade and lipid content of the rat 1 
— ° of administered plutonium, 2:31175 RDA- 
tr-. 
LIPIDS/BIOCHEMICAL REACTION KINETICS 
Carbon-13 NMR studies of membranes enriched with carbon-13, 
2:30956 (CONF-751027-) 
Role of apolipoprotein A-I in the structure of human serum high 
density lipoproteins: reconstitution studies, 2:30941 
LIPIDS/METABOLISM 
13C/"C natural abundance ratios as an indicator of changes in 
plant respiratory pathways, 2:30999 (CONF-751027-) 
Carbon iso composition of biochemical fractions isolated from 
a plant with crassulacean acid metabolism (CAM): methodology 
(Bryophyllum), 2:30971 (CONF-751027-) 
Use of ethanols labeled with stable isotopes in metabolic studies in 
vivo (Deuterium, rats), 2:30983 ( NF-751027-) 
LIPIDS/MO STRUCTURE 
Carbon-13 NMR studies of membranes enriched with carbon-13, 
2:30956 (CONF-751027-) 
Some biochemical characteristics of a toxic substance isolated 
from the organs of lethally irradiated animals during the period 
of the intestinal syndrome, 2:31151 eee 
LIPOPROTEINS/BIOCHEMICAL REACTION KINETICS 
Role of a A-I in the structure of human serum high 
density lipoproteins: reconstitution studies, 2:30941 
LIQUEFIED NATURAL GAS/EVAPORATION 
LIQUEFIED in LNG vaporization from leakages, 2:28780 
FIED NATURAL GAS/SAFETY 
research, 2:28778 
LIQUEFIED NATURAL GAS/STORAGE 
— metal LNG tanks for increased operational safety, 
2:28791 


Report of the task group on distribution and LNG 
research, 2:28778 
LIQUEFIED NATURAL GAS, 


Basics of LNG b 2:28783 


Se, NATURAL GAS/TWO-PHASE FLOW 
Pressure and temperature distribution in liquefied natural gas flow 
with phase changes, 2:28779 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Analysis of efficieny in producing light 
gas 


feedstocks in gas processing plants, and 
units, 2:28753 
LIQUEFIED OLEUM GASES/STORAGE 
Survey of salt its and salt caverns: their relevance to 
strategic reserve, 2:28711 (FEA/S-76/310) 


LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL/MASS FORMULAE 
Liquid drop mass formula as a shell model average, 2:31365 
Parl et biblio ). Report 
low. Part iquids (a bibli wi a 
for 1964-Oct 1976, 2:31321 16708 
LIQUID METAL COOLED 
See also JOYO REACTOR 
SODIUM COOLED REACTORS 
LIQUID METAL COOLED REACTORS/DESIGN 
— plant with nuclear reactor and MHD-system (Patent), 


LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATION DETECTORS/CONTAINERS 
Construction of a 12” diameter PS liquid scintillatin, coll with 
clear window 3/16” thick, 2:30675 (CO 


LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/REINJECTION 
Effect of reinjection on the tem re geothermal reservoir 


used for heating, 2:29357 
WASTES/W DISPOSAL 


thermal steam condensate reinjection, 2:29306 
LIQUID WASTES/WASTE PROCESSING 
ue gas scrubbing and neutralization of waste water from the 
scrubbers of waste combustion | on 2:30625 (CONF-750346-) 
LIQUID-METAL MHD GENERA EARCH 
PROGRAMS 
Research and design results in MHD machines with liquid-metal 
working fluids, 2:30042 
CHEMICAL REACTION KINETICS 
Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
retation, 2:30386 
L ‘CORROSIVE EFFECTS 
oe corrosion research. Progress report, April 1, 1976- 
ber 31, 1976 (Summaries of research activities at 
Colorado School of Mines), 2:30256 (COO-2313-5) 
11/MASS 


Mass spectrometry of unstable nuclei, 2:31385 
LITHI 6 REACTIONS/CHARGE-EXCHANGE REACTIONS 
Reaction '*C(®Li,*He)**N and the distribution of Gamow-Teller 
strength, 2:31390 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Fast neutron differential cross sections, 2: 
LITHIUM 6 TARGET/PROTON REACTIO: 
2p) ex ents at the University of Maryland cyclotron, 
2: 
7 TARGET/NEUTRON REACTIONS 
Fast neutron differential cross sections, 2:31387 (ORO-3624-17) 
a 7 TARGET/PROTON REACTIONS 
ts at the University of Maryland cyclotron, 
(ORO-5128-6) 
COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of Cs,LiFe(CN)s. by neutron diffraction, 2:30388 
DEUTERIDES/CHEMICAL PREPARATION 
— - of lithium (deutero tritide) via an exchange reaction, 
2: 
LITHIUM DEUTERIDES/EMISSION SPECTRA 
Assigned lines of the A'ui-X‘ui bands of *LiH, *LiD, 7LiH, and 
TLiD, 2:30369 (COO-2326-20) 
Lines in the spectrum of *LiD (3086-5156 A), 2:30367 (COO-2326- 


18 
FLUORIDES/DIFFUSION 
Electrochemical studies of mass transport in 
electrolytes (Molten BeF2-LiF mixtures), 2:30387 
HYDRIDES/EMISSION SPECTRA 
i lines of the A‘ ui-X'ui bands of *LiH, *LiD, 7LiH, and 
TLiD, 2:30369 (COO-2326-20) 
Lines in the spectrum of *LiH (2985-5158 A), 2:30366 (COO-2326- 


17) 
Lines in the spectrum of 7LiH (4728-5298 A), 2:30368 (COO-2326- 


19) 
LITHIUM IODIDES/CHEMILUMINESCENCE 
Alkali atom ¢ ence from crossed beams. Reactions of 
> 2) + alkali halides, 2:30412 
IONS/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress 
March 1, 1976-February 28, 1977 (Summaries of researc 
— at Harvard College Observatory), 2:31310 (C00-2887- 
1 
LITHIUM TRITIDES/CHEMICAL PREPARATION 


Fe 159S LITHIUM TRITIDES/CHEMICAL PREPARATION 
Report the planning task group on _ and ' 
research, 2:28778 


LITHIUM-CHLORINE BATTERIES/ANODES 


LITHIUM-CHLORINE BATTERIES/ANODES 
Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 
LITHIUM-CHLORINE BATTERIES/BIBLIOGRAPHIES 
Lithium batteries. Vol. II. 1975-May 1976 (citations from the 
NTIS data base). Report for 1975-May 1976 (74 abstracts), 
2:29877 (NTIS/PS-76/0543) 
Lithium batteries (citations from the En Lage Index data base). 
for 1970-May 1976 (115 2:29878 (NTIS/PS- 


LITHIUM-COPPER CHLORIDE BATTERIES/ANODES 
Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
2:30386 
LITHIUM-SULFUR BATTERIES/ANODES 
Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 
LITHIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Ceramics in advanced batteries, 2:29903 (CONF-751194-) 
Ceramics in lithium alloy/metal sulfide batteries, 2:29904 (CONF- 


751194-) 
LITHIUM-SULFUR BATTERIES/BIBLIOGRAPHIES 

Lithium batteries. Vol. II. 1975-May 1976 (citations from the 
NTIS data base). Report for 1975-May 1976 (74 abstracts), 
2:29877 (NTIS/PS-76/0543) 

LITHIUM-SULFUR BATTERIES/CATHODES 

Ceramics in advanced batteries, 2:29903 (CONF-751194-) 

Low temperature lithium/sulfur secondary battery. Annual 
progress report, December 1, 1074. December 1, ‘1975 (Ambient- 
temperature battery with dissolved S), 2:29884 (COO-2520-2) 

Low —— lithium/sulfur secondary battery. Semiannual 
progress report, December 1, 1974-June 1, 1975 (Development 
of eesbvel sulfur cathode operable at ambient temperatures), 
2:29906 (COO-2520-1) 

LITHIUM-SULFUR BATTERIES/CONNECTORS 
ee 1 lithium alloy/metal sulfide batteries, 2:29904 (CONF- 
LITHIUM-SULFUR BATTERIES/DESIGN 

Design and performance of Li-Al/iron sulfide cells for utilit 
energy storage and electric vehicles (140 W/kg, 115 
2:29883 (CONF-760617-3) 

Low temperature lithium/sulfur secondary battery. Annual 
eo report, December 1, 1974-December 1, 1975 (Ambient- 

rature battery with dissolved S), 2:29884 (COO-2520-2) 

Modu ar electrical energy storage device (Patent; resilient body of 
Pe ee C fibers allows for differential thermal expansion), 

LITHIUM-SULFUR BATTERIES/ELECTRIC CONDUCTORS 

lithium alloy/metal sulfide batteries, 2:29904 (CONF- 

LITHIUM-SULFUR BATTERIES/ELECTRODES 

Design and performance of Li-Al/iron sulfide cells for utilit 
energy storage and electric vehicles (140 W/kg, 115 Wh/ke), 
2:29883 (CONF-760617-3) 

LITHIUM-SULFUR BATTERIES/ELECTROLYTES 

Ceramics in advanced batteries, 2:29903 (CONF-751194-) 

LITHIUM-SULFUR BATTERIES/PERFORMANCE 

energy storage and electric ve Wh/kg), 
2:29883 (CONF-760617-3 7-3) 

LITHIUM-SULFUR BATTRRIES/USES 

Electric automobiles (citations from the Engi Index data 

base). Report for 1970-Jun 1976, 2:30144 76/0561) 
-WATER-AIR BATTERIES/ANODES 

Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 

LITHIUM-WATER-AIR BATTERIES/BIBLIOGRAPHIES 

Lithium batteries. Vol. II. 1975-May 1976 (citations from the 
NTIS data base). Report for 1975-May 1976 (74 abstracts), 
2:29877 (NTIS/PS-76/0543) 

LIVER/BIOLOGICAL RADIATION EFFECTS 

uridylic nucleotides from rat tissue ‘ollowing prolonged 
-irradiation, 2:31138 (ERDA-tr-222) 
LIVER/METABOLISM 

Breath analysis of hepatic microsomal function in man (?*C), 
2:30994 (CONF-751027-) 

Breath analysis of **CO2 following N-demethylation of '*C- 
ate: a measure of liver function, 2:30995 
(CONF-751027-) 

LIVER/RADIONUCLIDE KINETICS 
Synthesis and distribution kinetics of ''C-chlorpromazine in 
animals (Mice, rabbits, monkeys), 2:31037 
LIVER/SCINTISCANNING 
—— enzymatic synthesis and 
acid and '*N-L-alanine (Glutamic acid deh’ 
acid-pyruvic acid transaminase), 2:31036 


of **N-L-glutamic 
glutamic 
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Synthesis and distribution kinetics of ‘'C-chlorpromazine in 
animals (Mice, rabbits, monkeys), 23 31037 
LIVERMORE POOL TYPE REACTO 
See LPTR REACTOR 


LIZARDS/ECOLOGY 
Ecological and wed aspects of reproductive strategies in 
two lizards, 2 
LIZARDS/REPRODUCTION 
Ecological and physiological aspects of reproductive strategies in 
two lizards, 2:30915 


CTORS 
See also BELOYARSK-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PEC BRASIMONE REACTOR 
LMFBR TYPE REACTORS/BREEDING 
MIT LMFBR bianket research project. Quarterly ist ery report, 
July 1, 1976-September 30, 1976, 2:29552 52 (CO0-22 23 
Radial blanket design and development. Quarter i 
Pr period ending February 29, 1976, 2:29585 cw RB-3045- 


13) 
LMFBR TYPE REACTORS/BREEDING RATIO 
Derivation of consistent measures for the doubling of fast breeder 
reactor fuel, 2:29606 
LMFBR TYPE REACTORS/CONTAINMENT SHELLS 
Device for protecting the containment vessel dome of a nuclear 
reactor (Patent; LMFBR), 2:29603 
LMFBR TYPE REACTORS/DEMAND FACTORS 
= oe status of the Liquid Metal Fast Breeder Reactor, 
LMFBR TYPE REACTORS/ENVIRONMENTAL EFFECTS 
Environmental impacts of nonfusion power systems (Data on 
a effects of all power sources that may be 
itive with fusion reactor power plants), 2: 30912 (BNWL- 


3027 
LMFBR TYPE REACTORS/EXCURSIONS 
and verification of fast reactor safety 
hniques. Progress report, June 1, 1976 September por 30, 1976, 
2.2979 (COO-2571-6) 
LMFBR TYPE REACTORS/FIRES 

Aerosol measurements and modeling for fast reactor safety. 
Annual report for FY 1976 and FY 1976T. Task No. 7, 2:29771 
(BMI-NUREG-1963) 

sagem an IBM 370/195 code for the analysis of combined 

spray and pool burning of sodium, 2:29791 (CONF. 761001-49) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Irradiation creep: consequences for the wrapper, 2:29598 (ANL- 
Trans-1073) 

Nuclear fuel assembly (Patent; LMFBR), 2:29604 

Three-dimensional thermal-hydraulic analysis of wire wrapped 
rods in LMFBR core assemblies, 2:29550 (CONF-770304-7) 

LMFBR TYPE REACTORS/FUEL CYCLE 

Derivation of consistent measures for the doubling of fast breeder 

reactor fuel, 2:29606 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Acoustic noise with sodium boiling in a seven-pin bundle, 2:29563 
(PNC-N-943-75-03) 

Development of stability criteria and an interassembly conduction 
model for the thermal-hydraulics code superenergy, 2:29551 
(COO-2245-33TR) 

liminary results of gas injection into sodium flowing in a 37-pin 
bundle, 2:29564 (PNC-N-943-75-04) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Modeling the of fast reactor fuel to accident transients, 
2:29786 (CONF-761001-44) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 
— — with time-dependent generalized perturbation 
ry, 2 
Vented nuclear fuel element (Patent; LMFBR), 2:29602 
ues program, PINS 
Advanced Quarterly progress report, 
ixed carbides and nitrides), 084 ( (ANL- 


ram. Quarterly progress report, October- 
5 (Mixed carbides and nitrides), 2:29545 (ANL- 


Contribution to the analysis of the thermal behavior of fast 
breeder fuel pins with UO2-PuO; fuel, 2:29586 (EURFNR-1309) 
ig hot channel factors for mixed carbide and nitride 
fuels in 5000 MWt LMFBRs, 2:29542 —_— 18) 
LMFBR TYPE REACTORS/FUEL RO) 

Three-dimensional thermal-hydraulic i of wire wrapped 
rods in LMFBR core assemblies, 2:29550 (CONF-770304-7) 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Fuel-coolant interactions: some basic studies at the UKAEA 

Culham Laboratory, 2:29778 (CLM/RR/S-2/7) 


160S 
AFP-21) 
Advanced fuels 
December 197 
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Postaccident heat removal, molten fuel-sodium 
interaction experiments, 2:2 (HEDL-ANL/RAS-74-1) 

Sodium loop for the investi; Uo. of the fuel/sodium interaction 
with electrically heated -1321) 

LMFBR TYPE REACTORS 

Review of the Liquid Metal Fast Breeder Reactor Program. 
Volume I. Hearings before the Ad Hoc Subcommittee to review 
the Liquid Metal Fast Breeder Reactor Pro; of the Joint 
Committee on Atomic Energy, Congress of the United States, 
usenet -Fourth Con First Session, 2:29596 

PE REA IRS/HEAT EXCHANGERS 

tieffect of tube-support interaction on the vibration of a tube on 
multiple supports, 2:29546 (ANL-CT-77-5) 

Examination of four-sodium-water reaction target tubes, 2:29560 

| 
leasurement processing o eng pulsations in 
transfer surface of heat exchanger, 2:29571 (UJ V-mf-1) 

LMFBR TYPE REACTORS/MA TESTING 
— of 2'/4Cr-1Mo sieel for LMFBR steam generator 
lications, 2:30213 
TYPE REACTORS/MELTDOWN 

MELT-IIIA: an neutronics, thermal-h: 

for fast reactor safety analysis, 2: 35807 (HEDL- 


fast reactor fuel to accident transients, 
Out-of-reactor e study -pin failure phenomena, 
2:29790 (CONF 7010 1001-48) 
t heat removal, large-scale molten fuel-sodium 
interaction 2:29806 (HEDL-ANL/RAS-74-1) 
LMFBR TYPE CTORS/PLANNING 
= i status of the Liquid Metal Fast Breeder Reactor, 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Decontamination of materials after exposure in LMFBR primary 
circuit, 2:29547 3520) 
flowmeters and level indicators for sodium loops, 
2:29575 fusv. -mf-1) 


TYPE REACTORS/PUMPS, 
particular aspects of hydrostatic in 
mechanical liquid sodium pumps, 2:29599 Tram 
LMFBR TYPE CTORS IOACTIVE AER 
Aerosol measurements and modeling for fast reactor safety. 
Annual rt for FY 1976 and 1976T. Task No. 7, 2:29771 
(BMI-NU - 1963) 
Evaluation of the accuracy Peg Doppler and sodium 
reactivity coefficients 2: 554 1-519) 
LMFBR TYPE REACTOR R ACCIDENTS 
Acoustic diagnostic for heat removal 
ts, 2: fs, 2.29837 (SAND-76-5955) 
TYPE REACTORS/REACTOR COMPONENTS 
three-dimensional finite-element formulation for the 
nonlinear structural response of reactor components, 2:29768 
(ANL-76-85) 


Sodium techno cover gas seal eg ap programs. 
Quarter! progress report, July-September 1976, 
2:29538 Care ERDA-13180) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 


LMFBR flexible pipe joint development 


program. Annual 
government fiscal year 1976 and 
1976T. aT, (A I 
Sodium technology cover gas it programs. 
A y-September 1976, 


Quarterly technical progress report, J 
2:29538 CAL ERDA. 13180) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Aerosol measurements and modeling for fast reactor safety. 
Annual rt for FY 1976 and 1976T. Task No. 7, 2:29771 


comparison studi arison studies with the VENUS-II disassembly 
(CONE 
a tw coup ynamic 
thermodynamic and neutronic computer model for hypothetical 
core disruptive accident analysis, 2:29860 
ey and verification of fast reactor safety anal 
ues. Progress report, June 1, 1976-September 30, 1976, 
2.2979 COO-2371-6) 
for the determination 
fuels based on the 
PuC; UN; Les.’ 2:29824 (NUREG-0177) 
Preliminary anal of the safety related critical 


ts of oO! ex ve charges in water-filled 
vessels, 2:29844 Retort 

SIMMER-I: an S/sub n/, Malia, Multicomponent, 
Eulerian, Recriticality code for LMFBR disrupted core 

analysis, 2:29820 (LA- NUREO-6467.MS) 


LMFBR TYPE REACTORS/STEAM GENERATORS 


Work. characterization for core-disruptive accidents, 
2:29789 (CONF-761001-47) 


Core restraint devel 
August 31, 976, 29582 WARD 


Core restraint engineering eighth quarterly report, May-July 1976, 
2:29557 (GEAR 14031" 8) 
LMFBR TYPE REACTORS/REACTOR CORES 
800 hot channel factors for mixed carbide and nitride 
in MWt LMFBRs, 2:29542 (ANL-AFP-18) 
in large LMFBRs. Part I, 2:29543 (ANL-AFP-1 
LMFBR TYPE REA RS/REACTOR INSTRUMENTATI 
Electromagnetic flowmeter, 2:29568 ed mf-1) 


tation and Controls Division. B: 
ber 1, 1974-September 1, 1976, 2: 2a9712 (ORNL-S 197) 


Liquid metal level indicators, 2: 29569 (UJV. 
Measurement and processing of temperature p _~ 
transfer surface of heat exchanger, 2:29571 Turv -mf-1) 
experience with chromel-alumel thermocouples | mm 
in diameter used for wall-surface temperature measurements in 
2:29580 (UJ V-mf-1) 
Sodium aerosol concentration indicator, 2:29570 (UJ V-mf-1) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
ENDF/B-III and -IV, 2:29608 
jurnup tions with time-dependent generalized 
theory, 2:29607 
experiment calculations usin, sam| m 
programme sys' ey 
of 2:29558 (KFK-2253) 
Planning of experiments and evaluations on neutron data for 
reactors (LMFBR), 2:29555 (FEI-527) 
Use of a small-group methods in two-dimensional hexagonal 
"aan for fast reactor calculation (LMFBR), 2:29553 (FEI- 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Damage to nuclear materials, 2:28905 
Sodium technology program. Component materials com 
Quarterly p for poviod ending Agel 30, 197 
ow :29583 WARD-NA-3045-35) 
um technology program: friction, wear, -welding 
quarterly — report for ~ period ending April 30, 1976, 
2:29584 Ww NA-3045-36 
LMFBR TYPE REACTORS/REACTOR PROTECTION 


SYSTEMS 
LMFBR self-activated shutdown systems, 2:29787 (CONF- 
liability 
tio’ stem re! 1 
E REACTO ORS/REACTOR SAFETY 
“eae and of fast reactor safety test facilities for in-pile 
experi its, 2:29788 (CONF-761001-46) 
LMFBR TYPE REACTORS/REACTOR VESSELS 
System for bearing a nuclear reactor vessel cooled by liquid metal 


Metal Fast Breeder Reactor, 
2:29975 
LMFBR TYPE REACTORS/RHR SYSTEMS 
Reliability program for shutdown heat removal. Fifth quarterly 
rt, h-May 1976, 2:29803 (GEAP-14045-5) 
LMFBR TYPE REACTORS/SAFETY ENGINEERING 

Design-related inherent safety characteristics in large LMFBR 

wer plants, 2:29785 (CONF- 761001-43) 
LMEBR TYPE REACTORS/SHIELDING 

Direct-coupled-ray method for —, 3-D transport 
analysis, 2:29549 (CONF-770304-3) 

LMFBR TYPE REACTORS/SOCIO-ECONOMIC FACTORS 

Com ium of selected risks of an LMFBR economy, 2:29594 

LMFBR TYPE REACTORS/STEAM GENERATORS 

Duplex bayonet tube steam generator for liquid metal fast breeder 
reactor application, 2:29589 

Effect of tube-support interaction on the vibration of a tube on 
multiple supports, 2:29546 (ANL-CT-77-5) 

Flaw characterization for ultrasonic bore-side inspection of steam- 
generator tubes, 2:29548 (CONF-760903-12) 

Interim evaluation of exposure conditions for the water-side 
corrosion test of a sodium heated steam generator evaporator 
model employing a duplex tube, 2:29588 

Kinetic model of sodium-water reaction applied to dynamic 
simulation of leak detection in the core components test loop, 
2:29541 (ANL-75-22) 

Matrix steam generator for LMFBR service, 2:29590 

Sodium-heated evaporator critical heat flux 
subcritical pressure conditions for commercial LMFBR piant 


application, 2:29592 


161S 

(Patent; ), 2:29601 


LMFBR TYPE REACTORS/TEST FACILITIES 


LMFBR TYPE REACTORS/TEST FACILITIES 
Pseudo real-time imaging systems with nonredundant ole 
arrays (LMFBR safety experiment diagnostics), 2:29821 (LA- 
UR-76-2108) 


G 
See LIQUEFIED NATURAL GAS 
LNG P /OPERATION 
a and economic aspects of a natural gas liquefaction plant, 
2:28 
LNG PLANTS/SYSTEMS ANALYSIS 
Production, storage and transport of offshore natural a —s* 
liquefaction = on a steel semisubmersible, 2:28761 (AE) 
Conf-76-203-008) 
LOAD MANAGEMENT/CONTROL SYSTEMS 
Social impacts of advanced domestic load m: systems: 
some preliminary assessments and recommendations, 2:30021 
LOAD MANAGEMENT/SOCIAL IMPACT 
Social impacts of advanced domestic load management systems: 
some apt Boe assessments and recommendations, 2:30021 
IBSTERS/TEMPERATURE EFFECTS 


Combined toxicity effects of chlorine, ammonia, and tem .— 
on marine plankton. Progress a. S tember 16, 1975- 
tember 30, 1976, 2:30895 (COO-2532-2) 
easibility study an prototy esi 
densitometer for use in LO OFT, 2 17365) 
LONG VALLEY/SEISMIC NOIS 
Seismic noise as a geothermal = tool: techniques and 
results, 2:29274 
LONG VALLEY/SEISMIC SURVEYS 
Teleseismic P-wave delays in geothermal exploration, 2:29285 
LONGWALL G EQUIPMENT 
Producing 2:284 
LOS ALAMO: $ MESON ‘PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS OMEGA WEST REACTOR 
See OWR REACTOR 
LOSS OF COOLANT 
BWR/6 fuel assembly: evaluation of combined safe shutdown 
earthquake (SSE) and loss-of-coolant accident (LOCA) 
2:29822 (NEDO-21175) 
Evaluation of WASH 1400 —s to the pape balances in the 


German core melting p of reactor 
safety: Promotion Plan RS 2c and BWR), 2:29858 (NP- 


tr-1958) 
LOCA pipe break criteria for the design of Babcock and Wilcox 
nuclear steam systems (PWR), 2:29770 (BA W-10127) 
Probabilistic analysis of LOCA. Annual report for FY 1976, 
2:29836 (SAND-76-0535) 
LOSS OF COOLANT/CRITICAL HEAT FLUX 
Transient critical heat flux during flow reversal (PWR), 2:29830 
(PB-253629) 
LOSS OF COOLANT/FLUID FLOW 


Light-water-reactor safety research pro ly progress 
report, 1976, 2:29769 (ANL-76-8 
LOSS OF COOLANT/HEAT TRANSFER 
Blowdown heat transfer conditions in a BWR fuel bundle, 2:29813 


(INIS-mf-3224) 
Coefficient of heat transfer from fuel to cladding in the 
of water vapour (PWR and BWR), 2:29483 1S-mf3 3224) 
Light-water-reactor safety research pro 3 ly progress 
rt, April-June 1976. 2:29769 (ANL-76-8 
Modelling of quench front progression, aa heat transfer by 
aan during the reflooding phase of a LWR, 2: 29811 (INIS- 
mi- 
—- of the basic models implemented in the fuel behaviour 
les FRAP-T and SSYST and some results obtained (PWR), 
2:29812 (INIS-mf-3224) 
LOSS OF COOLANT/HYDRAULICS 
Thermohydraulic behavior in a primary cooling system during a 
loss-of-coolant accident of a light-water reactor. Results of the 
mock-up test with ROSA-I, 2:29818 (JAERI-M-6318) 
LOSS OF COOLANT/HYDRODYNAMICS 


Steam-water mixing and system hydrodynamics 
report, July-September ber 1976 EWR WR), 2:29772 
MI-NUREG-1964) 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Numerical simulation of hydrodynamic response of Mark I 
suppression pe Key phase report (VENT 3 code; SURGE 
SS /THERMAL 


Synopsis of th of basin models implemented in the fuel behaviour 
FRAP.-T and SSYST and some results obtained (PWR), 
2:29812 (INIS-mf-3224) 
LOSS OF COOLANT/THERMODYNAMICS 
Representation of water properties by mathematical splines 
Thermohydraulic vior in a primary cooling system during a 
loss-of-coolant accident of a it-water Results of the 
mock-up test with ROSA-I, 2:29818 (JAERI-M-6318) 
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LOSS OF COOLANT/TWO-PHASE FLOW 
Aghwee of two-phase flow modeling. Final report (BWR; 
2:29800 
FLUID TEST REACTO 


LOFT REACTOR 
LOW BTU GAS/COMBUSTION PROPERTIES 
Low- and intermediate-Btu gas burner systems: flame 
a ies (6 refs; 2 appendices), 2:28319 (NP-21695) 
LO GAS/CORROSIVE EFFECTS 
High temperature gas turbine component 


rogram: Task I. Quarter] 
LOW BTU GAS/DESULFURIZATI 
Coal technology pro rt for the 
period ending 1976, 2:28247 i710 L-5224) 
Process for — now yd removal of s compounds from 
Btu fuel :28254 (BNWL-2040-4) 


LOW BTU AS/PRODUCTION 


High mass flux coal gasifier. 
ay 1976-August :28278 
High temperature gas turbine engine component materials testing 
gram: Task I. Quarterly technical progress r 
une 28-September 30, 1976, 2:28276 ia 1765- 
Technology and economics of coal gasification (14 io y 28288 
a DOSE IRRADIATION/BIOLOGICAL RADIATI 


Biological effects of low-level radiation to protection of 
man and his environment. Report on the international 
symposium held in Chicago from 3 to 7 November 1975, 


2:31136 
Single dose curves of normal cells in situ, 2:31111 
LOW DOSE I IATION/GENETIC RADIATION EFFECTS 


Biological effects of low-level radiation —— to protection of 
man and his environment. Report on the international 
» Pon held in Chicago from 3 to 7 November 1975, 


(Low pressure coolant injection.) 
LPC ILITY 


Reliability of a low ure emergency injection system in a 


Natural circulation flow. 
LPTR REA R/TRANSI 
Calculations of fuel temperature emia in the LPTR following 
a main coolant system pump trip, 2:29846 (UCID-17364) 
LUBRICATING OILS/ CAL PREPARATION 
eg be index lubricating oils from the hydrocracking process, 


LUBRICATING OILS/PRODUCTION 

—- of lubricatin, ~~ blending stocks and selected 

nents for as roduction (Patent), 2:28674 

LUBRIC ATING OI 1 ITY 

Hi : — lubricating oils from the hydrocracking process, 
LUCIFERIN/PHOTOCHEMISTRY 

Action spectrum and quantum yield for the photoinactivation of 

mnemiopsin. A bioluminescent from the 

= Mnemiopsis sp., 2:30932 


LUMIN 
See PHENOBARBITAL 
LUMINESCENCE/BI 


Y 
Action spectrum and quantum yield for the photoinactivation of 
mnemiopsin. A bioluminescent from the 


ctenophore 
LUNGS/BIOLOGICAL TION 
Life history of dioxide in lung: from to 
carcinoma (?°°Pu, rats), 2:31179 (B A-5896(Rev.)) 
LUNGS/CARCINO MAS 


Life history of plutonium dioxide in 


Simple method of xtravascular water using 
LUNG: 
Caan in a and lipid content of the rat 1 
awn dosage of administered plutonium, 2:31175 RDA- 
LUNGS/NEOPLASMS 


ing of pulmonary tumors with '°Cs (®7Ga, ''Cs, **K, and 
b tracer 2:31061 
LUNGS/PATHOLOG 


adi for pulmonary 

te radio ‘or studies, 2:31042 

se O le um tracer for i i 
pulmonary function, 2:31000 (CONE 


extravascular water using 
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LUNGS/RADIONUCLIDE KINETICS 
Life history o f plutonium dioxide in the lung: from hage to 
carcinoma Pu, rats), 2:31179 (BNWL -SA- 5896(Rev. )) 
Synthesis and distribution kinetics of 11C-chlorpromazine i in 
animals (Mice, rabbits, monkeys), 2:31037 
umin microspheres: current preparation use 
sup 99m/Tc, /sup 113m/In), ra108s 31043 
g of pulmonary tumors with (®7Ga, '*'Cs, *K, and 
b tracer techniques), 2:31061 
inhalation scintigraphy 13m/In, /sup 99m/ 
Tc, and '**Xe tracer techniques), 2 
Synthesis and distribution kinetics of ''C-chlorpromazine in 
animals (Mice, rabbits, monkeys), 2:31037 
CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 2:30385 
LWBR TYPE REACTORS/ENVIRONMENTAL EFFECTS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that ys Aes 
competitive with fusion reactor power plants), 2:30912 (BNWL- 


2027 
LYMPH NODES/SCINTISCANNING 
LYMPHATI 
See also LYMPH NODES 
THYMUS 
LYMPHATIC SYSTEM/SCINTISCANNING 
111Tn-labeled radiopharmaceuticals and their clinical use, 2:31027 
LYMPHOCYTES/CHROMOSOMAL ABERRATIONS 
Chromosome aberrations in the peripheral lym ymphocytes of 
thorium workers with low body burdens of *!*Bi (Thorotrast, 
thorium), 2:31162 (ANL-76-88(Pt.2)) 
LYMPHOCYTES/RADIOSEN: 
Radiosensitivity of human lymphocytes and thymocytes (Gamma 
radiation), 2:31113 
LYMPHOCYTES/SURVIVAL CURVES 
Radiosensitivity of human lymphocytes and thymocytes (Gamma 
radiation), 2:31113 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE PARTS 
See also BRAKES 
MACHINE PARTS/MEASURING METHODS 
Application of energetic ion beams in the study of wear and 
rosity, 2:29043 
MA E TOOLS/ACCURACY 
With the help of a microcomputer-based error ing system, 
a numerically controlled machine tool achieves precision well 
cr its normal mechanical limits, 2:30449 (UCRL-50025-76- 


) 
MACHINE TOOLS/CONTROL EQUIPMENT 
—— for numerically controlled machine tools (Patent), 


MACROPHAGES/RADIONUCLIDE KINETI 
Life history of (sepa ras) dioxide in the lung: from to 
carcinoma Pu, rats), 2:31179 (BNWLSA. 5896(Rev.)) 
rect maj et! energy dream, 
—* ° visible rption spectrum of chlorophyll a 
mnomer, dimer, and oligomers in solution, 2:30354 
MAGNESIUM/PRECIPITATI ON 
Water softening process Ja 2:30363 
Y LEVELS 


MAGNESIUM 24/ 
Excitation energies of levels in **Na, 26Mg, 2:31395 
MAGNESIUM 24 TARGET/PROTON 
Excitation energies of levels in **Na, and 2:31395 
MAGNESIUM 26/ENERGY LEVELS 
Excitation energies of levels in 7*Na, 7*Mg and 7*Mg, 2:31395 
MAGNESIUM 26/HIGH SPIN STATES 
High spin states in ?*Mg and **Na populated by heavy ion 
reactions, 2:31394 
MAGNESIUM 26/ISOTOPE EFFECTS 
Vibrational spectra of cholorophylls a and b labeled with *Mg 
and 2:30922 (CONF-751027-) 
MAGNESIUM 26 TARGET/PROTON REACTIONS 
Excitation energies of levels in **Na, 7*Mg and **Mg, 2:31395 
MAGNESIUM YS/STRESS CORROSION 
Role of hydrogen in stress corrosion cracking, 2:30277 
MAGNESIUM bighiy “LEVEL SITIONS 
Theoretical studies o y ionized species. Progress report, 
March 1, 1976-February 28, 1977 (Summaries of research 


activities at Harvard College Observatory), 2:31310 (COO-2887- 


1) 
MAGNESIUM OXIDES/ELECTRIC CONDUCTIVITY 
a of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
MAGNESIUM OXIDES/THERMAL CONDUCTIVITY 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
MAGNET COILS 
See also PULSED MAGNET COILS 
Technical for coils of ASDEX, 2:31612 
(AED-Conf-7 
MAGNET COILS/DESIGN 
Design and manufacture of the ASDEX toroidal field coils, 
2:31613 (AED-Conf-76-309-028) 
MAGNET COILS/PLANNING 
JET poloidal field coils, 2:31611 (AED-Conf-76-309-026) 
ywheel-generator-rectifiers as large magnet pulsed power 
supplies, 2:31636 (AED-Conf-76-309-102) 
Poloidal field circuit in the Joint European Torus (JET), 2:31628 
(AED-Conf-76-309-024 
MAGNET COILS/SPECIFICATIONS 
DO study and magnet design, 2:31606 (AED-Conf-76- 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DISKS/LIBRARIES 
PFMAINT: permanent file maintenance code on the scientific 
oom uting system at Sandia Laboratories, 2:31728 (SAND-76- 
1 


MAGNETIC ENERGY STORAGE 
ey installation for the energy storage experiment 'ESPE2’, 


MAGNETIC ENERGY STORAGE/ELECTRIC DISCHARGES 
Discharge of a superconducting energy transfer system. A 
mathematical approach, 2:29863 (AED-Conf-76-309-099) 
MAGNETIC ENERGY STORAGE/REFRIGERATION 
Refrigeration requirements for fusion reactors based upon the 
theta-pinch concept, 2:31615 (LA-UR-76-2357) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Effects of magnetostatic fields on the growth of the fungus 
Fomitopsis annosa (Fr.) krast, 2:31257 
MAGNETIC MIRROR TYPE REACTORS/BREEDING 
BLANKETS 
Conceptual design of the blanket and power conversion system for 
a mirror hybrid fusion-fission reactor. Addendum 1. Alternate 
concepts. 12-month progress report addendum, July 1, 1975- 
June 30, 1976, 2:31601 (GA-A-14021(Add.1)) 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Preliminary design calculations for a field-reversed mirror reactor, 
2:31593 (UCRL-52170) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
for mirror reactors, 2:31459 (AED-Conf- 
}6-309-11 
Study of efficient high-power, high-energy neutral beams for the 
Reference Mirror Reactor, 2:31659 (UCRL-52173) 
MAGNETIC MIRROR TYPE REACTORS/RELATIVISTIC 
BEAM INJECTION 
Electrostatic trapping of an intense relativistic electron beam in a 
magnetic mirror, 2:31481 
MAGNETIC MIRROR TYPE REACTORS/ 
THERMODYNAMIC CYCLES 
Conceptual design of the blanket and power conversion system for 
a mirror hybrid fusion-fission reactor. Addendum 1. Alternate 
concepts. 12-month progress report addendum, July 1, 1975- 
June 30, 1976, 2:31601 (GA-A-14021(Add.1)) 
MAGNETIC MIRRORS/RELATIVISTIC BEAM INJECTION 
Generation and transport of a high current relativistic electron 
beam in a magnetic field, 2:31511 (IPPCZ-206) 
MAGNETIC SPECTROMETERS 
See also FLAT MAGNETIC SPECTROMETERS 
MAGNETIC SPECTROMETERS/DESIGN 
Design and construction of a spectrometer facility and experiment 
for intermediate energy proton scattering on helium (Wave 
— preliminary experimental techniques), 2:31380 (LA- 
31-T) 
MAGNETIC STORMS 
Velocity of the shock waves generating the solar radio burst type 
II and electron density in solar corona, 2:31289 (IPPCZ-206) 
MAGNETIC STORMS/TABLES 
Solar-geophysical data number 383, Jul 1976. Part I eos 
= Data for Jun 1976, May 1976, 2:31290 (PB-246137-383- 
1/SL) 
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MAGNETIC SURVEYS/SQUID DEVICES 


Solar-goephysical data number 383, Jul 1976. me Il 
(Comprehensive reports). Data for cw Migs 6, December 
1975 and miscellaneous, 2:31291 (PB-247137- 383-2/SL) 

MAGNETIC SURVEYS/SQUID DEVICES 

Feasibility of detecting artificial magnetic anomalies in 
hydrofractured rock by s a“ gradiometer-SQUID 
systems, 2:29349 (LA-6626-M. 

GNETITE 


Apparatus for mining — vertical bore hole and fluid 
¢ noe 9 claims; magnetite slurry to dislodge and float coal), 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 


MAGNETOHYDRODYNAMICS/LAMINAR FLOW 
Shear flow. Part III. General studies (a bibliography with 
ene Report for 1965-Oct 1976, 2:31322 S/PS-76/ 
09. 
Ww 


7) 
MAGNETOHYDRODYNAMICS/LIQUID FLO 
Shear flow. Part I. Liquids (a bibliography with abstracts). Report 
for 1964-Oct 1976, 2:31321 (NTIS/PS-76/0935) 
MAGNETOHYDRODYNAMICS/MEETINGS 
Workshop proceedings on ceramics for energy applications, 
30291 (CONF-731 194-) 
MAGNETOHYDRODYNAMICS/TURBULENT 
Shear flow. Part III. General studies (a biblio = hy with 
abstracts). Report for 1965-Oct 1976, 2:313 S/PS-76/ 


0937) 
MAGNETOMETERS/BIBLIOGRAPHIES 
Magnetometers (citations from the NTIS data base). Report for 
1964-Nov 1976, 2:30462 (NTIS/PS-76/ 
Magnetometers (citations from the E: ote data base). 
Report for 1970-Nov 1976, 2: 76/1026) 
MAGNETOTELLURIC SURVEY 
Utilization of MT-5-EX- in 2:29262 
MAGNETOTELLURIC SURVEYS/EQ MENT 
Audio-magnetotelluric methods in reconnaissance geothermal 
exploration, 2:29272 
MAGNETOTELLURIC SURVEYS/MEASURING METHODS 
Audio-magnetotelluric methods in reconnaissance geothermal 
exploration, 2:29272 
MAGNETRONS/GLOW DISCHARGES 
Some properties of the gas discharge in a magnetron geometry, 
2:31504 (IPPCZ-209) 
MAINE/ENERGY SUPPLIES 
Briefing book on the energy situation in New England, 2:29986 
(BNL-21918) 
MAINE YANKEE REACTOR/THERMAL EFFLUENTS 
Influence of thermal loading on the ecology of intertidal algae, 
2:31192 (CONF-750425-) 
MAIZE/PRODUCTIVITY 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
quality, 2:31099 (CONF-751027-) 
MALATHION/DECOMPOSITION 
Models for transport and transformation of malathion in aquatic 
systems, 2:30874 (EPA-600/3-76-079) 
MALATHION/DIFFUSION 
Models for transport and transformation of malathion in aquatic 
systems, (EPA-600/3-76-079) 
MALNUTRITION 


See NUTRITIONAL DEFICIENCY 
MALONIC ACID/BIOCHEMICAL REACTION KINETICS 
Investigation of 1*C-valine metabolism in methylmalonic acidemia 
using nuclear magnetic resonance: identification of propionate 
as an obligate intermediate, 2:31011 (CONF-751027-) 
MALTOSE/CHEMICAL BONDS 
Some experimental observations on H-O hydrogen-bond lengths 
in carbohydrate crystal structures, 2:30404 


See also DOGS 
RODENTS 
Vertebrates (excluding fish) in the coal strip-mining region o! 
Southeast Iowa (4 refs.; birds; mammals; amphibians; ee, 
2: 
Y GLANDS/BIOLOGICAL RADIATION EFFECTS 
tera after definitive surgery for breast cancer, 2:31141 
MAMMARY GLANDS/RADIATION DOSES 
Marrow, ovary, and breast doses delivered by CHR diagnostic x- 
ray procedures, 2:31130 (ANL-76-88(Pt.2)) 
MAMMARY 
umor-specific radiopharmaceuticals: radiolabeled bleom 
203Pb, /sup $om/Te, 57Co, ™ In, *7Ga, 


164S 


ERA Vol. 2, No. 12 


MAN/RADIATION HAZARDS 
Hazards available from toxic substances, 2:29023 (CONF-761020-) 
MAN/RADIATION MONITORING 
Gross distribution of ??*Ra in man from external counting, 2:31163 
(ANL-76-88(Pt.2)) 
MANAGEMENT 
See also ACCOUNTING 
LOAD MANAGEMENT 
Commitment Information System: user guide, 2:31713 (ORNL/ 


TM-5408) 
MANGANESE 54/RADIOMETRIC ANALYSIS 
Field sampling unit that uses an ion-exchange resin to concentrate 
radioactive ions in river water, 2:30344 
MANGANESE 55 TARGET/NEUTRON REACTIONS 
High resolution neutron total cross section measurements with the 
A) ORNL Linac and (B) the Columbia ey s eanen. 
and (C) with B.N.L. HFBR. 
1,3 31, 1977, 2:31398 (COO 2439 


See also MANGANESE BASE ALLOYS 
MANGANESE ALLOYS/ELECTRIC CONDUCTIVITY 
Search for low temperature standard resistance alloys, 2:30247 
MANGANESE BASE ALLOYS/ANTIFERROMAGNETISM 
Antiferromagnetism of the a-Mn system, 2:30224 
El udy of Mn** uptake by the 
lectron etic resonance study o 
chick c toic membrane, 2:31088 
Energy-d dent Mn** and Ca** uptake by the embryonic chick 
chorioallantoic membrane, 2:31086 
MANGANESE ORES/SEPARATION PROCESSES 
Interaction of sulfur dioxide with the metallic constituents of 
ferromanganese nodules, 2:30360 
MANGROVES/ENERGY BALANCE 
Potential influence of thermal effluents on the production and 
water-use efficiency of mangrove species in South Florida 
—— mangle, Laguncularia racemosa), 2:31196 (CONF- 
MANGROVES/PHOTOSYNTHESIS 
Potential influence of thermal effluents on the production and 
water-use efficiency of mangrove species in South Florida 
= mangle, Laguncularia racemosa), 2:31196 (CONF- 


MANGROVES/TEMPERATURE DEPENDENCE 
Potential influence of thermal effluents on the production and 
water-use efficiency of mangrove species in South Florida 
(Rhizophora mangle, Laguncularia racemosa), 2:31196 (CONF- 


ETERS 
See PRESSURE GAGES 
MANUFACTURING/ENERGY CONSERVATION 
State projections of industrial fuel needs, 2:30029 
ACTURING/FUEL CONSUMPTION 
rojections of industrial fuel needs, 2:30029 
MANURES/AN ANAEROBIC DIGESTION 
Anaerobic digestion of livestock wastes to produce 
June 1975: a bibliography with abstracts, 2:29082 (NP-21215) 
Energy recovery from livestock waste, 2:29086 
Production and use of methane from animal wastes in Taiwan 
(Chlorella production for supplementary animal feed), 2:29087 
MANURES/GASIFICATION 
Oil or from wastes, 2:29084 
MANURE ATION 
Oil or gas mee agricultural wastes, 2:29084 
il or rom agricultural wastes, 2:29084 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL/BIBLIOGRAPHIES 
Ocean waste dis (a biblio _ with abstracts). Report for 
1964-Jun 1976 (231 abstracts), 1 (NTIS/PS-76/0558) 
ECOSYSTEMS 


See ae TIC ECOSYSTEMS 
/ AQUATIC ECOSYSTEMS 

Ecology of temperate salt-marsh fucoids. II. In situ <i get of 

transplanted Ascophyllum nodosum ecads, 2 
Ecology of temperate salt-marsh fucoids. I. Occurrence and 

distribution nodosum ecads, 2:30864 
ee respiration of exposed salt-marsh fucoids, 

MARSHES/THERMAL POLLUTION 


Seasonal abundance, biomass, diversity, and trophic structure of 
fish in a salt-marsh tidal creek affected by a coastal power plant, 
2:31186 (CONF-750425-) 


MASKS 
See RESPIRATORS 


MEN 
PATIENTS 
PERSONNEL 
WOMEN 
MAN 
INFANT 
INFANTS 
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MASS DIFFERENCE 
(Unexpected difference between particles of the same family, e.g., 
between us and pi 
MASS DIF NCE/MEASURING METHODS 
Recent doublet results and measurement technique development at 
the University of Minnesota, 2:31378 
MASS FORMULAE 
Magic neutron-rich nuclei and a new semi-empirical shell- 
correction term, 2:31366 
—— of nuclear energy surface and the atomic mass formula, 
MASS FORMULAE/CALCULATION METHODS 
Nuclidic mass relationships and mass equations. III, 2:31430 
MASS FORMULAE/TAB 
mass formulae, 2:31429 
OMETERS 


Digitally controlled selected ion monitor (DSIM) (For gas 
chromatography), 2:30333 (CONF-751027-) 
MASS SPECTROMETERS/DESIGN 
Double focusing mass Ss pees of second order, 2:30709 
MASS SPECTROSCO) 
Field ionization mass spectrometry (FIMS) one to tracer 
studies and isotope ysis, 2:30334 (CONF-751027-) 
MASSACHUSETTS/ENER' 
on the in New England, 2:29986 


21918 
G REACTOR JAPAN 
TR REACTOR 
MATERIALS/CHEMISTRY 
Materials sciences (Summaries of research activities at Lawrence 
=v Laboratory, University of California), 2: 30211 (LBL- 


50) 
MATERIALS/CRYSTAL STRUCTURE 
Materials sciences (Summaries of research activities at Lawrence 
aw Laboratory, University of California), 2:30211 (LBL- 


) 
MATERIALS/MECHANICAL PROPERTIES 
Annual technical report, July 1, 1975-June 30, 1976 on materials 
sciences research (Summaries of research activities at University 
of Chicago), 2:30207 (TID-27219) 
Materials sciences (Summaries of research activities at Lawrence 
vs Laboratory, University of California), 2:30211 (LBL- 


) 
MATERIALS/MEETINGS 
Materials technology, 1976. APS New York meeting, New York, 
NY, February 2-4, 1976, 2a 
MATERIALS/MICROSTR 
Materials sciences anes of research activities at Lawrence 
recnead Laboratory, University of California), 2:30211 (LBL- 
MATERIALS/PHYSICAL PROPERTIES 
Annual technical report, July 1, 1975-June 30, 1976 on materials 
sciences research (Summaries 0 f research activities at University 
of Chicago), 2:30207 (TID-27219) 
Materials sciences (Summaries of research activities at Lawrence 
aa Laboratory, University of California), 2:30211 (LBL- 


) 
MATERIALS/PRODUCTION 
Systems approach to materials 599054 1 ole of renewable 
resources for energy needs), 2:29954 (BNL-21873) 
Thermodynamics and energy use in materials supply, 2:30311 
MATERIALS/RESEARCH ROGRAMS 
Materials and Molecular Research Division annual report 1975 
Summaries of research activities at Lawrence Berkel y! 
ratory, University of California), 2:30205 (LBL-4550) 
Report of NRL rogress, 2:30206 (NTISUB/B-133-76/008) 
MATERIALS/USES 
= resources: implications for science and technology, 
Systems approach to materials meet y (Role of renewable 
resources for ener; :29954 (BNL-21873) 
RY /SYSTEMS YSIS 
ystems approach to materiais policy (Role of 
resources for ener; needs), (BNL-21873) 
MATHEMATICAL 
See also ATOMIC MODELS 
COSMOLOGICAL MODELS 
STAR MODELS 
Models for transport and transformation of malathion in aquatic 
2:30874 (EPA-600/3-76-079) 
EMATICS 
See also GEOMETRY 
MATHEMATICS/RESEARCH PROGRAMS 
Task V. a report No. 52, July 1, 1975-September 30, 1976 
(ERDA Mathematics and Computins Lab. Courant Inst. of 
Mathematical Sciences, New York Univ.), 2:31722 (COO-3077- 


134) 
MATRICES/COMPUTER CODES 
COMPAR: a i IV computer 
maximum of four dimension (For com 


for com a 
arrays with up to 


four indices), 2:31735 (E -13 


cooling towers for power plants wi! er ou 
2:29386 (CONF-750346), 
MECHANICAL HEART/RADIOISOTOPE HEAT SOURCES 
Plutonium-238 fuel and heat source development for nuclear- 
wered artificial heart program. Pro ey report, July 1- 
tember 30, 1976, 2:29045 (LA-~ 
Level of radi staff in X 2:31134 
vel o jation ex to staff in X-ray 11 
204) ay diagno 


See DRUGS 
MELANOMAS/DIAGNOSTIC TECHNIQUES 
ae scintigraphy in multisystem malignant melanoma, 
MELANOMAS/SCINTISCANNING 
ee scintigraphy in multisystem malignant melanoma, 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/CHEMICAL REACTIONS 

Investigation of the chemical interactions in LWR core materials 
mega) a hypothetical core melting accident, 2:29815 (INIS- 
mi- 

MELTDOWN/FISSION PRODUCT RELEASE 

Experiments on the determination of fission and activation 

a release during core meltdown (PWR and BWR), 
:29814 (INIS-mf-3224) 

On-site releases of noble gases and iodine in the event of core 
meltdown in a swimming pool reactor, 2:29765 (AAEC-LIB/ 
Trans-605) 

MELTDOWN/FUEL ELEMENT FAILURE 

Out-of-reactor experimental study of fuel-pin failure phenomena 

(LMFBR), 2:29790 (CONF-761001-48) 
MELTDOWN/HYDRODYNAMICS 

Transition erred in LMFBR hypothetical accidents, 2:29784 

(CONF-761001-42) 
MELTDOWN/MATHEMATICAL MODELS 

MELLT-IIIA: an improved neutronics, thermal-hydraulics 

modeling code for fast reactor safety analysis, 2:29807 (HEDL- 


TME-76-73) 
Modeling the r of fast reactor fuel to accident transients, 
2: 29786 (CONF-761001-44) 
BRANES 
See also CELL MEMBRANES 


MEMBRANES/CALCIUM COMPOUNDS 
Energy-dependent Mn* and Ca** uptake by the embryonic chick 
chorioallantoic membrane, 2:31086 


MEMBRANES/EFFICIENCY 
A tus for diffusion se eo (Patent), 2:28893 
MEMBRANES/MANG. E COMPOUNDS 


Electron agnetic resonance study of Mn** uptake by the 
chick chorioallantoic membrane, 2:31088 
Energy-dependent Mn*™ and Ca** uptake by the embryonic chick 
chorioallantoic membrane, 2:31086 
MEN/BODY COMPOSITION 
Total body sodium and chlorine in normal adults a determined by 
neutron activation analysis, 2:30332 (BNL-21646) 
iGOCOCCUS/BI EMISTRY 
Studies on meningococcal polysaccharides: characterization of the 
— ens from E. coli:Bos-12 by '*C NMR spectroscopy, 
28 (CONF-751027- ) 
MERCAPTOAMINOISOVALERIC ACID 
See PENICILLAMINE 
MERCAPTOVALINE 
See PENICILLAMINE 
MERCURY/BIOLOGICAL ACCUMULATION 
— of diets containing dogfish (Squalus acanthias) meal on the 
content and growth of pen-reared coho salmon 
kisutch), 2:312 
MERCURY ENVIRONMENTAL TRANSPORT 
Progress report and proposal for renewal of loan of a 90° bending 
t for tr: in the study of trace elements in the environment 
pee disease (Trace metals environmental transport in eo of 
Cu smelter. Comparison of methods for trace metals analysis 
samples of ocean sediment, biota, and particulates), 2: 30769 
(TID-27363) 
MERCURY/MONITORING 
Evaluation of continuous mercury monitor on combustion 
sources, 2:30792 
MERCURY/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
oie from it in the purified flue gas, 2:28317 (CONF- 


) 
MERCURY/REMOVAL 
yee of Hg** ions from effluent stream by cellulose derivatives, 


MERCURY/SEPARATION PROCESSES 
me Hg”** ions from effluent stream by cellulose derivatives, 


165S MERCURY/SEPARATION PROCESSES 
ring 
34). 


MERCURY 197/COMPARATIVE EVALUATIONS 


MERCURY 197/COMPARATIVE EVALUATIONS 

Comparative study of tumor uptake and tissue distribution of 

“1Ga-citrate, and '°7HgCle, 2:31056 
MERCURY 197/SCINTISCANNING 

Comparative study of tumor uptake and tissue distribution of 

*Ga-citrate, 1InCls, and HgCle, 2:31056 
MERCURY 197/TISSUE DISTRIBUTION 
Comparative study of tumor uptake and tissue distribution of 
§7Ga-citrate, and '°7HgCle, 2:31056 
MERCURY COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
MERCURY COMPOUNDS/THERMODYNAMIC PROPERTIES 

A combined least sums and least squares approach to the 
evaluation of thermodynamic data networks. Interim report, 
2:30422 (PB-259 637) 

S/CHROMOSOMAL ABERRATIONS 

Chromosomal anomalies cannot account for growth rate reduction 
in ultrasonicated Vicia faba root meristems, 2:31256 

MESA GEOTHERMAL FIELD/GEOTHERMAL WELLS 

Mesa geothermal field: a preliminary evaluation of five 

geothermal wells, 2:29345 
MESA GEOTHERMAL FIELD/INJECTION WELLS 
Mesa geothermal field: a preliminary evaluation of five 
geothermal wells, 2:29345 
MESON RESONANCES 
See also B-1235 RESONANCES 
DELTA-966 RESONANCES 
ETA-700 RESONANCES 
F-1260 RESONANCES 
OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/DECAY 
Okubo-Zweig-lizuka rule near new thresholds, 2:31342 
MESSENGER-RNA/MOLECULAR WEIGHT 

Messenger RNA for capsid protein isolated from tobacco mosaic 

virus-infected tissue, 2:31078 
METABOLIC DISEASES 

Estimation of fasting glucose flux in malnourished and 
hypoglycemic children by constant infusion of U-!°C-glucose, 
2:31003 (CONF-751027-) 

Use of deuterated tyrosine and phenylalanine in the study of 
catecholamine and aromatic acid metabolism, 2:31007 (CONF- 
751027-) 

Use of stable isotopes for the in vivo study of metabolic disorders, 
2:31008 (CONF-751027-) 

METABOLISM/MEASURING METHODS 
Use of stable isotopes for the in vivo study of metabolic disorders, 
2:31008 (CONF-751027-) 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY/ENERGY CONSERVATION 

Environmental impacts of virgin and recycled steel and aluminum. 

Final report, 2:30092 (PB-253487) 
METAL INDUSTRY/ENERGY DEMAND 

Meeting the solid fuel requirements of the metallurgical industries 

of South Africa, 2:28460 
METAL INDUSTRY/RESOURCE CONSERVATION 
Environmental impacts of virgin and recycled steel and aluminum. 
Final report, 2:30092 (PB-253487) 
METAL-GAS BATTERIES 
See also LITHIUM-CHLORINE BATTERIES 
LITHIUM-WATER-AIR BATTERIES 
NICKEL-HYDROGEN BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/BATTERY CHARGING 
Recharging of metal-air batteries (Patent), 2:29899 
METAL-GAS BATTERIES/CATHODES 

Carbon air electrode with regenerative short time overload 
capacity. II. Effects of duroquinone and 2-amino-1,4- 
naphthoquinone (Concentrated KOH), 2:29909 

METAL-GAS BATTERIES/DESIGN 

Metal halogen hydrate battery system (Patent; improved halogen 
hydrate forming and storage system), 2:29895 

Recharging of metal-air batteries (Patent), 2:29899 

Sealed lithium-reducible gas cell (Patent; cathode comprises SO2 
in propylene carbonate containing LiClO, tetrabuty ium 
tetrafluoroborate), 2:29885 

METAL-GAS BATTERIES/ELECTROLYTES 

Carbon air electrode with regenerative short time overload 
capacity. II. Effects of duroquinone and 2-amino-1,4- 
naphthoquinone (Concentrated KOH), 2:29909 

METALLURGY 

(Use of a more specific term is recommended; see also 

EXTRACTIVE METALLURGY or FABRICATION.) 
METALLURGY/RESEARCH PROGRAMS 

Materials sciences (Summaries of research activities at Lawrence 

road Laboratory, University of California), 2:30211 (LBL- 
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METAL-NONMETAL BATTERIES 
See also LITHIUM-COPPER CHLORIDE BATTERIES 
SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
aluminum anode for Al or Al-Li/S battery, 
METAL-NONMETAL BATTERIES/DESIGN 
Metal ay hydrate battery system (Patent; improved halogen 
hydrate forming and storage system), 2:29895 
Sodium-mixture of metal halides, sulfur battery (Patent; Na/ 
sodium haloaluminate/sulfur + mixed halides with di 
wder), 2:29893 
METAL-NONMETAL BATTERIES/ELECTRODES 
Secondary battery or cell with composite electrode (Patent; 
separate portions of electrode optimized for charging and 
discharging), 2:29929 


See also ACTINIDES 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/BIOLOGICAL ACCUMULATION 
Trace metals in oysters from Knysna est , 2:31239 
Trace metals in southern Californian mussels (Mytilus 
californianus), 2:31240 
METALS/BIOLOGICAL EFFECTS 
Heavy metals and related trace elements, 2:30881 
METALS/CHEMICAL VAPOR DEPOSITION 
Chemical vapor d ition. Vol. II. 1975-May 1976 (a 
bibliography with abstracts). Reprt for 1975-May 1976, 2:30294 
Chemical anak ml Vol. I. 1964-1974 (a bibli hy with 
vapor deposition. Vol. I. a bibliography wi' 
abstracts). Report for 1664-1974, 2:30293 (NTIS/PS-76/0521) 
METALS/EMBRITTLEMENT 
Role of test — in evaluating hydrogen embrittlement 
mechanisms, 2:30268 
METALS/ENVIRONMENTAL EFFECTS 
Freshwater deca crustaceans (Palaemonidae, Cambaridae) of 
the Savannah River Plant, South Carolina, 2:30897 (SREL-7) 
— a in the oceans: problem or no, 2:30868 (EPA-600/3- 
METALS/ENVIRONMENTAL TRANSPORT 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL-tr-4219) 
METALS/FAILURES 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
METALS/FLUORINATION 
Fundamental studies of metal fluorination reactions. oe 
report, May 1, 1976-April 31, 1977, 2:30370 (COO-2671-2) 
Be f fi and 2:30260 
aps in our knowledge of friction wear, 2: 
METALS/HEALTH HAZARDS 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL-tr-4219) 
METALS/ION COLLISIONS 
Formation of excited hydrogen atoms by c’ transfer and 
dissociation. Pro, report No. 12, 1, 1975- 
November 1, 1976 (Summaries of research activities at Georgia 
Institute of Technology), 2:31307 (ORO-2591-79) 
METALS/MATERIALS iG 
Materials research for clean utilization of coal. Quarterly progress 
report, July 1976, 2:28275 (FE-1749-8) 
METALS/MATHEMATICAL MODELS 
Representation of inelastic behavior. Final report, 2:31443 
ORNL/SUB-3863-2) 
METALS/MECHANICAL PROPERTIES 
Representation of inelastic behavior. Final report, 2:31443 
‘(ORNL/SUB-3863-2) 
METALS/PERMEABILITY 
Computational investigation of the effects of barrier layers on the 
ation of hydrogen through metals, 2:30263 
ALS/PHYSICAL PROP 
Basic physics of one-dimensional metals (Lectures, electron gas), 
2:30241 (BNL-21878) 
METALS/PHYSICAL RADIATION EFFECTS 
— of surface plasmons on spherical voids in metals, 


METALS/RECOVERY 
Electro-pyrolytic upright shaft solid refuse disposal and 
conversion process (Patent), 2:30627 
METALS, ONAL ANALYSIS 
mineral estate, or a portion thereof, is owned by the Federal 
Government, 2:29957 
f ul tomography for the of residual 
tion of ultrasonic y for the mapping i 
ot in thick metal sections. Final report, 2:30615 (EPRI- 
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METALS/ULTRASONIC TESTING 
Utilization of ultrasonic tomography for the mapping of residual 
stress fields in thick metal sections. Final report, 2:30615 (EPRI- 


Gaps in our knowledge of f tations and wear, 2:30260 
METASTASES/ 
Bleomycin ''In scanning: a new a new technique for detecting 
subclinical metastatic cancer, 2:31017 
METEOROLOGY/RESEARCH PROGRAMS 
Semi-annual status _— No. 129, 1 July through 31 December 
1975 (Summaries of research activities at the Institute for 
Plasma Research), 2:31714 (AD-A-023930) 
METEOROLOGY/TRACER TECHNIQUES 
Heavy methanes as atmospheric tracers, 2:30730 (CONF-751027-) 
METHANATION/CATALYSTS 
Carbon formation in methanators. Final report. Series No. I: E-8, 
2:28280 (FE-2240-10) 
Methanation catalyst and process of using the same (Patent; 2 
claims), 2:28295 
IOLOGICAL EFFECTS 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 2:31252 
METHANE/BIOSYNTHESIS 
Anaerobic digestion of livestock wastes to produce methane. 1 
June 1975: a bibliography with abstracts, 2:29082 (NP-21215) 
Biosolar production of fuels from algae, 2: 4 (UCRL-52177) 
Energy recovery from livestock waste, 2:2908 
Overseas research on the biological raed om a of fuels. Report 
No. 2, 2:29083 (NP-21438) 
Processing organic solids by anaerobic fermentation, 2:29085 
Production and use of methane from animal wastes in Taiwan 
(Chlorella production for supplementary animal feed), 2:29087 
METHANE/CAPITAL 
Input-output capital coefficients for energy technologies (Input- 
‘model, 2: 2:29940 (BNL-50608) 
‘CHEMICAL REACTION KINETICS 
ae radiotracer evaluation of relative rate constants at 
stratospheric temperatures for reactions of **C] with CH, and 
C2He vs. CH2hCHBr (243° to 361°K), 2:30403 
METHANE/COMBUSTION KINETICS 
Effects of fuel sulfur on nitrogen oxide emissions, 2:30427 (EPA- 
600/2-76-152a) 


Prediction of premixed laminar flat flame kinetics, including the 
effects of diffusion, 2:30430 (EPA-600/2-76-152a) 
METHANE/COMBUSTION PRODUCTS 
Chemical reactions in the conversion of fuel nitrogen to NOx, 
2:28449 (EPA-600/2-76-152a) 
METHANE/COMBUSTION PROPERTIES 
Detailed approach to the chemistry of methane/air com 


— of rates and 2:29073 (EPA60072, 
152a 
METHANE/CONTROL 
Control of methane accumulation beneath roof, 2:28387 
ydrogen-induced slow crac a carbon pipeli 
steel under conditions of epulls ating, 2:29063 
METHANE/DIFFUSION 
Emission of methane from coal, 2:28379 
Simplified under hane 
METHANE/E 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
METHANE/ELECTRONIC STRUCTURE 
Fine structure at the carbon 1s K edge in vapours of simple 
hydrocarbons, 2:28723 (DESY-SR-76/04) 
METHANE/INFRARED SPECTRA 
Analysis of cigarette smoke by Fourier transform infrared 
2:30356 
NE/PRODUCTION 
Investigation of methane in carboniferous rocks, 2:28396 
Transition metal- catalysts for of light 
hydrocarbons hesis gas. Quarter 
1976-October 31, 1976 (CesNa; Ns or KCl 
with graphite), 2:28281 (FE-2467-1) 
NE/REMOVAL 


Evaluation of methane removal efficiency coefficient, 2:28388 
Predrainage of coal seams by hydrofracture (8 refs.), 2:28425 
METHANE/SYNTHESIS 
Alloy catalysts with monolith su hed methanation of —~™ 
derived gases. Phase 2. y tec’ 


oe gress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 


Ni-Pt; Ni-Co; Ni/AlzOs), 2:28277 (FE-1790-6) 
Biosolar synfuels for transportation, 2:29074 (UCRL-52208) 
Methane production from refuse, 2:29088 
a of peed penn gases rich in methane (Patent), 2:29079 
——— for converting solid wastes to pipeline gas 
2: 


MHD GENERATORS/MATHEMATICAL MODELS 


METHANOL/CHEMICAL BONDS 
Theoretical observations on the structural ws of 
cooperativity in H-O hydrogen bonding, 2 
“Relative gasphase aces and bast 
elative 


SP 
— of cigarette smoke by Fourier transform infrared 
trometry, 2:30356 
NOL/PRODUCTION 
economics of and upgrading Alberta's 
hydrocarbon resources, 2:28679 
Utilisation of waste heat from nuclear power stations for 
production of methanol. Preliminary study to investigate the 
Rap Any balance in the process, 2:29631 (STU-74-3023 
METHA /USES 
Multiple he sup’ ply system for an internal combustion engine 
(Patent), 2:301 
OXYBENZENE 
See ANISOLE 
METHYL IODIDE/ATOM-MOLECULE COLLISIONS 
Crossed-molecular beam apparatus time-of-flight computer 
interface (Angular and energy distributions), 2:31317 (IS-4033) 
METHYL PHENYL KETONE 
See ACETOPHENONE 
METHYL PYRIDINES 
See PICOLINES 
RADICALS/ABSORPTION SPECTRA 
— spectrum and rates of formation and decay of the 
ical, 2:30416 
METHYL RADICALS/CHEMICAL REACTION KINETICS 
23041 rates of formation and decay of the 


See TH YMINE. 
ENZENE 
See TOLUENE 


METHYLBUTAD: 
See ISOPRENE 
ERCURY/BIOLOGICAL ACCUMULATION 
Prolonged oral administration of methyl mercury chloride to 
rainbow trout (Salmo gairdneri) fingerlings, 2:31242 
METHYLMERCURY/BIOLOGICAL EFFECTS 
Prolonged oral administration of methyl] mercury chloride to 
rainbow trout (Salmo fingerlings, 2:31242 
MHD CHANNELS/DES 
— lengths for circular and rectangular ducts in strong 
etic fields, 2:30062 
MHD ¢ HANNELS/DRAG 
Hydraulic drag in the flowthrough segment of cylindrical MHD 
machines, 2:30061 
MHD CHANNELS/END EFFECTS 
Current structure in the end re = of an MHD channel with 
continuous electrodes, 2:300 
Edge losses in series MHD - 2:30058 
MHD CHANNELS/FLOW MODELS 
Instability of homogeneous ay distribution in an induction- 
type MHD machine, 2:30057 
MHD CHANNELS/MAGNETIC FIELDS 
MHD induction machine with a widening channel. 1. Theory, 
2:30060 
MHD CHANNELS/MATHEMATICAL MODELS 
MHD induction machine with a widening channel. 1. Theory, 


MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/ELECTRICAL INSULATORS 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
MHD GENERATORS/ELECTRODES 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 
MHD GENERATORS/ENERGY LOSSES 
—- — in Faraday-type MHD generators, 2:30049 (TH- 
MHD GENERATORS/INVERTERS 
me enerator in the network system, 2:30045 
NERATORS/LAMINAR FLOW 
Saae of homogeneous velocity distribution in an induction- 
type MHD machine, 2:30057 
MHD GENERATORS/MATERIALS 
Role of ceramics in energy systems ERDA/NSF workshop: 
ceramics for energy applications, 2:28267 (CONF-751194-) 
MHD GENERATORS/MATHEMATICAL MODELS 
Matrix method of calculating the electrical characteristics of an 
MHD generator, 2:30043 
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MHD GENERATORS/NOMOGRAMS 


MHD GENERA TORS/NOMOGRAMS 
Phasor diagrams for multimode MHD machines, 2:30044 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Saddle-shaped superconducting magnetic system of 
magnetohydrodynamic generator, 2:30056 
MHD GENERATORS, FACILITIES 
On-line data acquisition system for the MHD facility of Frascati, 
2:30037 (RT/ING-75-4) 
MHD POWER PLANTS/DESIGN 
= with nuclear reactor and MHD-system (Patent), 
2:2 


MHD POWER PLANTS/MEETINGS 
Abstracts: 1976 AFOSR contractors’ meeting on MHD power 
generation and lasers held at Stanford University, Stanford, 
California on May 3-4, 1976, 2:30538 (AD-A-027654) 
MICE/BIOLOGICAL RADIATION EFFECTS 
MICELLAR SYSTEMS 
See also COLLOIDS 
MICELLAR SYSTEMS/CHEMICAL REACTION KINETICS 
ERDA in-house research on thermodynamics of oil-recovery 
micellar systems (Sodium dodecy!] sulfate), 2:28583 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/SALT DEPOSITS 
Geology and salt de a. of the Michigan Basin, 2:29010 (Y/ 
OWI/SUB-4494/ 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROEARTHQUAKES/SEISMOLOGY 
Microearthquake studies at the Coso geothermal area, China Lake, 
California, 2:29249 
MICROELECTRONIC CIRCUITS/SEALS 
Investigation of micrucircuit seal testing. Final technical report 
Feb 1973-Aug 1974, 2:30621 _ 18) 
MICROEMULSION FLOODIN' 
Preinjection of polymers to improve oil recovery by subsequent 
micellar flooding, 2:28598 
MICROEMULSION FLOODING/BIBLIOGRAPHIES 
Enhanced oil recovery using improved aqueous fluid-injection 
methods: an annotated bibliography (328 citations), 2:28501 
(BERC/IC-76/3) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 


Sos micellar-polymer project, E] Dorado, Kansas, 
Coalinga: a polymer demonstration project. First annual report, 
July 1975-July 1976 (California), 2:28508 (SAN/1004-76/1) 
Coalinga Demonstration Project: oil recovery by polymer 
flooding (California), 2:28573 
ERDA'’s micellar-polymer flood project in Nowata County 
(Oklahoma), 2:28568 
HX/sub a/ micellar-polymer oil recovery demonstration, 
Wilmington Field, Los Angeles County, California (Maraflood 
process), 2:28577 
Micellar-polymer oil recovery demonstration in the Bell Creek 
Field, Montana, 2:28570 
North Burbank tertiary recovery pilot test (Oklahoma), 2:28571 
North Stanley Polymer Demonstration Project, first annual 
report, 2:28502 (BERC/TPR-76/3) 
Polymer flood: preparation and initiation at North Stanley, Osage 
County, Oklahoma, 2:28572 
Tertiary recovery of the Bradford crude by micellar slugs and 
three different polymer buffers  ‘ncaeamaae xanthan, Kelzan 
MF, and Pusher buffers), 2:28580 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 


YEASTS 
MICROORGANISMS/BIOLOGICAL INDICATORS 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
MICROORGANISMS/RADIOSENSITIVITY 
Investigation of dose-effect as function of quantity and 
radioresistance of microorganisms (Gamma radiation), 2:31124 
(ERDA-tr-222) 
MICROORGANISMS/RESPIRATION 
Geochemical importance of isotopic fractionation a B 
respiration (Escherichia coli), 2:30969 (CONF-751027-) 
MICROPROCESSORS/USES 
Coal preparation: the pattern of oa. 2:28443 
MICROSOMES/HYDROXYLATIO 
Use of compounds labeled with oll isotopes for studies on rate- 
limiting step in microsomal hydroxylations (Rats, liver, 
deuterium, tritium, '*C), 2:30946 (CONF-751027-) 
MICROSOMES/METABOLISM 
Breath analysis of he _— microsomal function in man ('*C), 
2:30994 (CONF-751027-) 
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Breath analysis of '*CO2 following N-demethylation of '*C- 
aminopyrine: a measure of liver mi function, 2:30995 
(CONF-751027-) 

MICROSPHERES/ANAPHYLAXIS 
of human serum albumin, 
albumin, and albumin mic: 2:31044 
MICROSP RES/CHEMICAL PREPARATIO 
— ee current methods of preparation and use (/ 
p 99m/Tc, /sup 113m/In), 2:31043 
MICROSPHERES ELLING 
— microspheres: current methods of preparation and use (/ 
p 99m/Tc, /sup 11 Aa 2:31043 
MICROSPHERES 
— microspheres: a methods of preparation and use (/ 
sup 99m/Tc, /sup 113m/In), 2:31043 
MICROSPHERES/TOXICITY 

Toxicity of particles on intracoro’ inj 

tracer techniques; microspheres), 2:31172 
MICROSPHERES/USES 

Albumin microspheres: current methods of preparation and use (/ 

sup 99m/Tc, /s 2:31043 
MICROWAVE DI 

See HIGH- PREQUENC Y *Y DISCHARGES 
MICROWAVE RADIATION/COHERENT SCATTERING 

Scattering of an electromagnetic wave in a plasma in the vicinity 
of dogs mg hybrid resonance, 2:31553 (EUR-CEA-FC-805) 


Impact of the Arab decision makers on the oil market. Master's 
thesis, 2:30005 (AD-A-026375) 
MILK/CHEMICAL ANALYSIS 
Procedures for the determination of trace elements in milk by 
energy dispersive x-ray fluorescence spectrometry (Comparison 
of molybdenum-tube excitation and cadmium-109 isotopic 
excitation), 2:31102 (UCRL-52122(Rev.1)) 
MILK/CONTAMINATION 
Procedures for the determination of trace elements in milk by 
energy dispersive x-ray fluorescence spectrometry (Comparison 
of molybdenum-tube excitation and cadmium-109 isotopic 
excitation), 2:31102 (UCRL-52122(Rev.1)) 
ILK/MAXIMUM ACCEPTABLE CONTAMINATION 
Maximum permissible continuous release rates of phosphorus-32 
and sulphur-35 to atmosphere in a milk producing area, 2:30805 
L RESOURCES/REGIONAL ANALYSIS 
Legal d descriptions of lands in the State of Alabama, under which 
mineral estate, or a portion thereof, is owned by the Federal 
Government, 2:29957 
MINERAL RESOURCES/TRANSPORT 
Transportation of mineral, materials and manpower, 2:28421 
MINERAL RESOURCES/UNDERGROUND MINING 
Transportation of mineral, materials and manpower, 2:28421 
MINERALS 


See also CLAYS 
FELDSPARS 
GYPSUM 
ZEOLITES 
MINERALS/CONSUMPTION RATES 
World supply/demand outlook for minerals, 2:30209 
MINERALS/DATA COMPILATION 
Minerals yearbook, 1973. Vol. III. Area reports: international. 
Annual rt, 2:30001 (PB-254165) 
MINERALS/SEPARATION PROCESSES 
Process for the liquefaction of coal (Patent; 5 claims), 2:28311 
MINERS/MORT. 
Risks associated with mining and processing of uranium, 2:29024 


See also COAL MINES 
URANIUM MINES 
ine safety. Part mmunication 
(a biblio; hy with abstracts). Report for Serer 197 
2:30631 (NTIS/PS-76/0598) 


Mine safety. Part III. Occupational health--general studies (a 
biblio y with abstracts). Report for 1964-Jul 1976, 2:30632 


(/sup 99m/Tc 


abstracts). Report for 1964-Jun 1976, 2:30633 (NTIS/PS-76/ 
1S/PS-76/0598) 
MINES 


1) 
Pert Il. Comment 
for 1964-Jun 
MINES/ENGINEERING 
/HEALTH HAZARDS 
Mine safety. Part III. Occupational health-- 


(NTIS/PS-76/0599) 
Mine safety. Part V. General studies (a bibli hy with 
. Part II. Communication 
hy with a Report for 
Alternative room-and-pillar patterns proposed for bigger, safer ore 
take, 2:30637 
general studies (a 
biblio; y with abstracts). Report for 1964-Jul 1976, 2:30632 
(NTIS/PS-76/0599) 
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Mine safety. Part V. General studies (a bil 
ea Report for 1964-Jun 1976, 2: 


and land related to mining 
use p) as to 


G 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/ENVIRONMENTAL EFFECTS 
Landscaping and land use planning as related to 


mining 


and for utilization of dry rock 
— resources in the mining industry, 2:29355 
G/REVIEWS 


with 
S/PS-76/ 


Winning of ore: a mining ever become a science, 2:28408 
MINING/WASTE D 
Study of waste pm my treatment, and disposal in the metals 
mays industry. Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
MINING /WASTE PROCESSING 
Study of waste generation, treatment, and disposal in the metals 
wees) industry. Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
MINING EQUIPMENT/COMPARATIVE EVALUATIONS 
oe practice with slice working of a thick coal seam, 


MINING EQUIPMENT/EFFICIENCY 
Producing coal, 2:28420 
MINING EQUIPMENT /MEETINGS 
Coal mining ition ‘76. Pt. 3. Show of the superlative, 2:28430 
MINING EQUIF MENT/PERFORMANCE 
Se coal-face of 1974. Standard equipment of the 
8402 


MINING | EQUIPMENT/POWER SUPPLIES 
Portable cryogenic power pack for operating power tools in coal 
mines, 2:28371 
MINING EQUIPMENT/RELIABILITY 
Producing coal, 2:28420 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also MICROEMULSION FLOODING 
DISPLACEMENT/DEMONSTRATION 


OGRAMS 
hoy Virginia CO: oil recovery test, 2:28584 


(Modular Integrated Utility Systems.) 
MIUS/SOCIO-ECONOMIC FACTORS 

Technology assessment of modular integrated utility systems, 
2:29939 ORNL/HUD/MIUS-25) 

In MIUS applications, 
te waste management systems: onsite icati 
2:29937 (CONF-761 133-1) 

MIUS/TECHNOLOGY ASSESSMENT 
Technology assessment of modular integrated utility systems, 
2:29939 (ORNL/HUD/MIUS-25) 
MOBILE HOMES/SOLAR AIR CONDITIONING 
Solar heated and cooled mobile home, 2:29180 (SAN/1122-76/2) 
MOBILE HOMES/SOLAR SPACE HEATING 
Solar heated and cooled mobile home, 2:29180 (SAN/1122-76/2) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MOESSBAUER EFFECT. 

Turning point in the development of quantum mechanics and the 
early years of the Moessbauer effect, 2:31456 (FERMILAB- 
Conf-76/87-THY) 

MOESSBAUER SPECTROMETERS/GAMMA SOURCES 

Radiation source for Moessbauer investigations of tellurium 
compounds and methods of preparing same (Patent), 2:29042 


LDS 

See FUNGI 

LECULAR BEAMS/BEAM PRODUCTION 
[= beams: apparatus and data analysis, 2:31306 


MOLYBDENUM ALLOYS/YIELD STRENGTH 


Crossed-molecular beam time-of- 
interface, 2:31317 (18-4035) 


ILECULAR FLUORESCENCE SPECTR 
See FLUORESCENCE SPECTROSCOPY 
LECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULES/RESEARCH PROGRAMS 
Materials and Molecular Research Division annual oes 1975 
(Summaries of research activities at Lawrence Berke! 
Laboratory, University of 2:30205 (LBL 4350) 
MOLECULES/SEPARATION PROCESSES 
Elution electrophoresis (Patent), 2:30361 
MOLLUSCS 
See also OYSTERS 
MOLLUSCS/BIOLOGICAL ACCUMULATION 
Trace metals in southern Californian mussels (Mytilus 
californianus). 2:31240 
MOLLUSCS/GROWTH 
(Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


079) 
MOLLUSCS/REPRODUCTION 
Techniques to assess the effects of toxic organics on marine 
ee (Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


) 
MOLLUSCS/TEMPERATURE EFFECTS 
Chronic in situ exposure of the bay scallop to power. 
(Argopecten irradians concentricus), 2: Shoe (CONF- 
MOLTEN METAL-WATER REACTIONS/CHEMICAL 
REACTION KINETICS 
Kinetic model of sodium-water reaction applied to dynamic 
simulation of leak detection in the core components test loop 
(LMFBR), 2:29541 (ANL-75-22) 


‘MOLTEN METAL-WATER REACTIONS/FRAGMENTATION 


Investigation of the fragmentation of molten metals dropped into 
cold water, 2:30604 (COO-2781-7TR) 
MOLTEN SALT REACTORS/ENVIRONMENTAL EFFECTS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that may be 
om titive with fusion reactor power plants), 2: 30912 (BNWL- 


MOLTEN SALT REACTORS/STEAM GENERATORS 

Low tem crea steam generator (Patent; molten salt reactors), 

2:2952 
Thermal-hydraulic design of a supercritical, once- 
enerator for the molten-salt breeder reactor plant, 2:29591 
MOLYBDENUM/CHEMICAL ANALYSIS 
ical methods for Set M, 2:30331 (PB-254228) 

MOLYBDENUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 

originating from it in the purified flue gas, 2:28317 (CONF- 


750346-) 
MOLYBDENUM 91/BETA-PLUS DECAY 
a of Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g and Tc-91m, 
2:31412 
MOLYBDENUM 91/ISOMERIC TRANSITIONS 
Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g and Tc-91m, 
MOLYBDENUM 92 TARGET/PROTON REACTIONS 
Determination of proton binding energies for *°Y, Zr, ** Nb, and 
from (p,’y) reaction Q-values, 2:31407 
MOLYBDEN ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
ASTROLOY 
INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Development of low-cost, high-strength hot-corrosion-resistant 
iron aluminum-base alloys. Final report (Fe-Al-Mo), 2:30258 
(PB-259253) 
MOLYBDENUM ALLOYS/FABRICATION 
Development of low-cost, high-strength hot-corrosion-resistant 
nt — alloys. Final report (Fe-Al-Mo), 2:30258 
25 
MOLYBDENUM ALLOYS/INTERNAL FRICTION 
a on internal friction of several titanium alloys, 


MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Effects of internal and external hydrogen on mec 
pee of beta III titanium alloy sheet, 2:30236 
DDENUM ALLOYS/STRESS CORROSION 
Influence of loading mode on the stress corrosion susceptibility of 
MOLYBDENUM ALLOYS/YIELD STREN 
Effect of hydrogen and tem yy 
beta phase Ti alloys, 2:30276 


169S 
4 


MOLYBDENUM ALLOYS/YOUNG MODULUS 


MOLYBDENUM ALLOYS/YOUNG MODULUS 
Effect of a and ——” on the strength and modulus 
of beta phase Ti alloys, 2:30276 
MOLYBDENUM IONS/EMISSION SPECTRA 
— of highly ionized atoms of tokamak interest, 2:31505 (LA- 
6679-MS 


MOLYBDENUM IONS/OSCILLATOR STRENGTHS 
Spectra - pighly ionized atoms of tokamak interest, 2:31505 (LA- 
6679-M 


MOLYBDENUM NITRIDES/CATALYTIC EFFECTS 

Investigation into iron-molybdenum catalysts for ammonia 
synthesis, 2:29092 

MOLYBDENUM OXIDES/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2. Ganeaey technical progress report, July 
23, 1976-October 22, 1976 (6 — @ Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al2Os), 2:28277 (FE- 1790-6) 

Chemical studies on SYNTHOIL process. Fifth quarterly report, 
September 1-December 1, 1976 (Catalyst deactivation; mineral 
matter effects; preheater studies; 14 refs.; Co-Mo), 2: 28308 
(SAND-77-0101) 

MOLYBDENUM OXIDES/POISONING 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2. on technical progress report, July 
23, 1976-October 22, 1976 (6 no 4 Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al2Os), 2:28277 (FE-1790-6) 

MOLYBDENUM OXIDES/SORPTIVE PROPERTIES 

Alloy catalysts with monolith apse for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 + Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/ALOs), 2:28277 (FE-1790-6) 

MONAZITES/MINI 
Regeneration of soared ecosystems after mineral sand mining 
(Australia), 2:29021 
MONEL/CORROSION RESISTANCE 
Control of hydrogen embrittlement in deep gas wells, 2:28784 
MONEL/EMBRITTLEMENT 

Hydrogen sulfide stress corrosion cracking in materials for 

geothermal power, 2:29333 (COO-2576.3) 
MONEL/MATERIALS TESTING 

Hydrogen sulfide stress corrosion cracking in materials for 

geothermal power, 2:29333 (COO-2576-3) 
MONEL/STRESS CORROSION 

Hydrogen sulfide stress corrosion cracking in materials for 

geothermal power, 2:29333 (COO-2576-3) 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/DESIGN 

Progress report on fast breeder reactor development at PNC, 
Japan, October - December, 1974, 2:29561 (PNC-N-251-75-14) 

MONJU REACTOR/REACTOR COMPONENTS 

Progress report on fast breeder reactor development in J 

October 1975-January 1976, 2:29597 (JAPFNR-231) 
MONKEYS/BIOLOGICAL RADIATION EFFECTS 

Comparative response of dogs and monkeys to sublethal acute and 
continuous low dose-rate gamma-ray exposure, 2:31143 (LA- 
6716-MS) 

MONOCARBOXYLIC ACIDS 
See also BENZOIC ACID 
DECANOIC ACID 
DODECANOIC ACID 
FORMIC ACID 
PROPIONIC ACID 
MONOCARBOXYLIC ACIDS/NEUTRON DIFFRACTION 

Hydrated proton H* (H2O)/sub n/. VI. A neutron diffraction 
study of the isolated group HsOzi.H2O in o-sulfobenzoic acid 
trihydrate, 2:30381 

MONOSACCHARIDES/CHEMICAL BONDS 

Some experimental observations on H-O sopepetens lengths 

in carbohydrate crystal structures (Methyl! pyranosides), 2:30404 
MONOSACCHARIDES/CRYSTAL STRU' UCTURE 

Some experimental observations on H-O hydrogen-bond lengths 

in carbohydrate crystal structures (Methyl pyranosides), 2:30404 
MONOSACCHARIDES/INTERMOLECULAR FORCES 

Some experimental observations on H-O hydrogen-bond lengths 

in carbohydrate crystal structures (Methyl pyranosides), 2:30404 
MONTANA/COAL INDUSTRY 

Coal development and government rcs in the Northern 

aaa a preliminary report (438 refs.), 2:30003 (NP- 
171 
MONTANA/ENERGY SOURCES 

1975 energy production system in the states of the Rocky 

Mountain region, 2:29989 (LA-6624) 
MONTANA/GEOCHEMICAL SURVEYS 

Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress report, July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
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MONTANA/GEOLOGICAL SURVEYS 
— ical and geophysical exploration of the Marysville 
thermal area, Montana, USA, 2:29260 
MO) TANA/GEOPHYSICAL SURVEYS 
— ical and geoph hysical ex Bsa 29260 of the Marysville 
thermal area, Montana, 
MO TANA/GEOTHERMAL EXPLORATION 
a ical and geophysical ex: FE of the Marysville 
thermal area, err SA, 2:29260 
MO TANA/NATURAL 
1975 energy production Ml in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
MONTE AMIATA GEOTHERMAL FIELD/GEOTHERMAL 
WELLS 
— ane back-pressure tests on Italian geothermal wells, 
MOROCCO/GEOLOGY 
Triassic-Liassic deposits of Morocco and eastern North America: 
com: m, 2:31274 
MORP IOCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 
panera in pharmacokinetics (Measurement of 5-FU, 
ee nucleosides, morphine), 2:30947 (CONF- 
MORPHINE/MEASURING METHODS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
mae nucleosides, morphine), 2:30947 (CONF- 
MOSSES/MITOSIS 
Heterochromatin in mosses. Part I, 2:30962 (LA-tr-77-4) 
MULE DEER 
See DEER 
MULTIPLE SCATTERING/SCATTERING AMPLITUDES 
Discontinuity formulas for — amplitudes, 2:31357 
MUNICIPAL WASTES/RECY G 
= Sagi) urban waste. Report of investigations, 2:30113 (PB- 
MUNICIPAL WASTES/WASTE PROCESSING 
Use of low temperature for the treatment of certain industrial 
waste matter and refuse, 2:30623 
Waste clearinghouses and exchanges: new ways for identifying 
and transferring reusable industrial process wastes. Final report, 
2:30115 (PB-261287) 
MUNICIPAL WASTES/WASTE PROCESSING PLANTS 
Delays in constructing waste treatment facilities after award of 
construction — improvements made, 2:30110 (CED-77-1) 
MUON BEAMS 
Telecommunication using muon beams (Patent), 2:30669 
MUONS/ELECTROPRODUCTION 
Transformation of high energy electrons to muons in the Coulomb 
field of a nucleus (S matrix unitarity, cross sections, Fermi V-A 
theory, scatterin 2:31345 
MUONS/MAG: MENTS 
New measurement st (g-2) of the muon, 2:31368 
Status of anomalous magnetic moment calculations for electron 
and muon, 2:31341 
MUONS/POLARIZATION 
Topics in high energy physics (Intermediate vector boson, 
couplings, leptonic vector current; P state, higher angular 
momentum; energy loss rate, Weinberg unified theory), 2:31348 


See also MYOCARDIUM 
MUSCLES/BIOPSY 
Measurement of whole body and muscle protein s: 
man using continuous infusion of '*N-lysine 
bio; :31006 (CONF-751027-) 
MUSCLES/SCINTISCANNING 
Relative tissue concentrations and radiation dosimetry of '" In- 
2:31057 


See MOLLUSCS 
na penton - f DN. levels in predicting 
ue of measurements 0} A repair lev 
carcinogenic oy of chemicals (uv and x radiation), 2:31110 
MUTAGENS TH HAZARDS 
Cost-benefit as wei on genetic scales, 2:30907 
MUTANTS/POLYP: Y 
CHO-cell mutant with a defect in cytokinesis, 2:30967 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
ibosome slowed by mutation to streptomycin resistance 
(Escherichia coli), 2:30934 
MYCELIUM/SORPTIVE PROPERTIES 
Method of separation of — igi waste (Pa products and of 
ing isotopes from waste (Patent), 2:28987 
MYOCARDIAL ‘ARCTION/D 


of myocardial i (*K, ™°Cs, 


thetic rates in 
serial muscle 
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MYOCARDIAL INFARCTION/DIAGNOSTIC TECHNIQUES 
Rationale and radiopharmaceuticals for myocardial imagi 
(Tl, /sup 99m/Tc tracer techniques), 2:31074 
MYOCARDIUM/SCINTISCANNING 
Albumin microspheres: current methods of preparation and use (/ 
sup 99m/Tc, /sup 113m/In), 2:31043 
of myocardial imaging (**K, *'Rb), 
1051 
Rationale and radiopharmaceuticals for myocardial i 
Tl, /sup 90m/Te tracer techniques), 2:31074 


NAHCOLITE/PRODUCTION 

Oil shale is not dead (Review of 
Mineral Oil Shale Process), 2:2882 

APHTHA/PYROLYSIS 

Influence of increasing pressure on pyrolysis of liquid 
hydrocarbons, 2:28726 
APHTHALENE/REMOVAL 

Method for the removal of naphthalene from coke oven gas 
(Patent; 1 claim), 2:28261 

ARCOTICS 


See also MORPHINE 
NARCOTICS/BIOCHEMICAL REACTION KINETICS 
Use of deuterium labeled methadone to measure steady state 
pharmacokinetics during methadone maintenance treatment, 
30984 (CONF-751027-) 
NARCOTICS/LABELLING 
Use of deuterium labeled methadone to measure steady state 
pharmacokinetics during methadone maintenance treatment, 
30984 (CONF-751027-) 
NARCOTICS/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitation of methadone in biological fluids using deuterium 
labeled internal standards, 2:30958 (CONF-751027-) 
NATIONAL DEFENSE/RESEARCH PROGRAMS 
Strategic plans for energy research and development, FY 1976-FY 
1981, 2:29962 (TID-27291) 
NATURAL DRAFT COOLING TOWERS/OPTIMIZATION 
Small cooling towers for power plants with high power output, 
2:29386 (CONF-750346-) 
NATURAL DRAFT COOLING TOWERS/PLUMES 
Correlations between natural draft wet cooling towers and 
atmosphere, 2:29384 (CONF-750346-) 
ATURAL GAS 


See also LIQUEFIED NATURAL GAS 
NATURAL GAS/ALLOCATIONS 
the Natural Gas Act of 1977. Order 
6 and 
NATURAL GAS/CAPITAL 
Input-output capital coefficients for energy technologies (Input- 
output model), 2:29940 (BNL-50608) 
NATURAL GAS/COMBUSTION 
Burner design criteria for control of pollutant emissions from 
natural gas flames, 2:28785 (CONF-7509167-1) 
Designing furnaces for low NO/sub x/ emissions, 2:28786 
Potential savings in gas consumption by industrial plants, 2:30097 
Recent scrubber experience at the Lawrence Energy Center, The 
Power and Light Company, 2:28357 (EPA-600/2-16- 
what is it (Types, causes, identi 
me possible corrective measures; 35 Ae antierg 2:28787 
NATURAL GAS/COMBUSTION KINETICS 
Production of oxides of nitrogen in interacting flames, 2:30432 
(EPA-600/2-76-152a) 
NATURAL GAS/COMBUSTION PROPERTIES 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB-253665) 
NATURAL GAS/CONSUMPTION RATES 
Natural gas in Western Europe (Consumption in 1975 and 
rojections for 1985), 2:30010 
NATURAL GAS/DATA COMPILATION 
Energetics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
NATURAL GAS/DEHYDRATION 
Experi with the drying of sour natural gas, 2:28755 
tion of the gas from the Western Surgut and Ust’-balyk 
fields, 2:28757 
NATURAL GAS/EMERGENCY PLAN 
R under the Emergency Natural Gas Act of 1977. Order 
No. 6 and 6A, 2:30011 
NATURAL GAS/ENERGY SUPPLIES 
Report of the Transmission, Distribution, and Storage Technical 
Advisory Task Force: impact of gas shortage on consumers 


and testing of the Multi- 


NATURAL GAS DEPOSITS/LITHOLOGY 


ludes for ameliorating adverse effects 
:28763 (NP-21322) 


NATURAL GAS/FORECASTING 
—— of the Transmission, Distribution, and Storage Techaical 
dvisory Task Force: impact of gas shortage on consumers 
(Includes recommendations for ameliorating adverse effects), 
2:28763 (NP-21322) 
ucing the total energy ex itures in low-temperature 
of 2 2:28758 
NATURAL GAS/LAND /LAND LEASING 
plan and final statement, 2:30914 (NP- 
GAS/PEAK-LOAD PRICING 
Energy ores through optimum load design, 2:30098 
NATU. SICAL PROPERTI 
a so to for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB-253665) 
NATURAL GAS/PRODUCTION 
1975 energy production system in the states of the Rocky 
elative economics of recovering and upgrading s 
hydrocarbon resources, 2:286 679 
NATURAL GAS/STORAGE 
Economical aspects of the construction and operation of caverns 
(Leaching of rock salt), 2:30636 
Some thermodynamic procedures of the gas storage in salt 
cavities. 2, 2:30635 
NATURAL GAS/THERMODYNAMIC PROPERTIES 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final 2:28320 (PB-253665) 
NATURAL GAS/TRANSPORT 
AE inspection procedures for evaluatin ng - distribution pipelines 
(AE = acoustic emission), 2:30511 (CONF-760689-) 
Electronic detection of mill originated flaws and ,- <iq 2:30502 
(CONF-760689-) 
Hydrogen embrittlement in gas lines, 2:30512 (CONF-760689-) 
Hydrostatic re-testing of pipelines, 2:30513 (CONF-760689-) 
Isotopic nondestructive testing, 2:30516 (CONF-760689-) 
pipeline inspection survey, 2:30510 (CONF- 


Mill testing of plastic pipe, 2:30503 (CONF-760689-) 
NDT in maintenance programs, 2:30515 (CONF-760689-) 
Office of Pipeline Safety rations’ review and comments on 
"study to evaluate the tools and procedures for ——o 
rt ed existing gas distribution systems”, 2:30509 (CO 


Pipe manufacturing defects, 2:30518 (CONF-760689-) 
Professional welding inspector, 2:30505 (CONF-760689-) 
Radiographic inspection, 2:30506 (CONF-760689-) 
Responsibility in pipeline radiographic inspection, 2:30504 
(CONF-760689-) 
Surveying Ot for buckles and other diameter 
reductions, 2:30514 (CONF-7606: 89-) 
vqoees) applications in field construction, 2:30507 (CONF- 
Ultrasonic examination of plastic socket and butt joints, 2:30508 
(CONF-760689-) 
NATURAL GAS/UNDERGROUND STORAGE 
Conversion of the former Wolfersberg gas a to gas 
storage: groundwork and knowhow. 2, 2:28790 
Petromechanics applied to oil and gas storage, 2:28739 
Storage of pts ne te in caverns under consideration of public 
safety, lanning, and environmental protection, 2:28738 
NATURAL 
Natural gas engine as a low a; power system for 
commercial vehicles, 2:30203 
NATURAL GAS DEPOSITS/CLASSIFICATION 
Use of the method of main components in the an of 
classification of gas condensate deposits, 2:28482 
NATURAL GAS DEPOSITS/EVALUATION 
Clastic formation evaluation program in cased holes for both fresh 
and -— formation waters to determine hydrocarbon content, 
2:28497 
GAS DEPOSITS/EXPLORATION 
40 ens in the Federal Republic of Germany in 
285 


NATURAL GAS DEPOSITS/GAS YIELDS 

Degassification of Devonian shales, 2:28748 (MERC/SP-76/2) 
NA L GAS DEPOSITS/GEOLOGIC STRUCTURES 

Evolution of the geothermal field of the Pripyatskii oil-gas-bearing 

I in relation to oil content, 2:28499 

NA L GAS DEPOSITS/GEOLOGY 

Oil and rovinces in the North Sea, 2:28491 
ay RAL GA S DEPOSITS/GEOPHYSICAL SURVEYS 

Kae _ of Kentucky, Sheet 4, Eastern Part, 2:28470 

NATURA GAS DEPOSITS/LITHOLOGY 

Lithologies, environments, and reservoirs of the middle 

77 em Greenbrier Group in West Virginia, 2:28469 (NP- 
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NATURAL GAS DEPOSITS/MAPS 
Oil and gas map of Kentucky, Sheet 4, Eastern Part, 2:28470 
NATURAL GAS DEPOSITS/NEUTRON LOGGING 
dence of results of neutron methods on gas saturation of 
stratum, 2:28749 
NATURAL GAS DEPOSITS/PETROLOGY 
Lithologies, environments, and reservoirs of the middle 
a Greenbrier Group in West Virginia, 2:28469 (NP- 
2162 
NATURAL GAS DEPOSITS/WELL LOGGING 
State and prospects of development of geophysical well 
exploration for oil and gas, 2:28474 
NA GAS DISTRIBUTION SYSTEMS/MAINTENANCE 
Living with a transmission system, 2:28781 
NATURAL GAS FIELDS/EXPLOITATION 
— of the geology and aes of the 
roningen gas field, 2:28751 
North Sea oil and gas, 2:28556 
NATURAL GAS FIELDS/GAS INJECTION 
Rock-fluid relationship studies on the windfall D-* A reservoir and 
their ogee in evaluating gas cycling effectiveness (Alberta 
Canada), 2:28594 
NATURAL GAS FIELDS/GEOLOGY 
wot of the geology and appraisal/development of the 
gas field, 2:28751 
AS INDUSTRY/FINANCIAL DATA 
"ious he interstate natural gas pipeline companies, 1974, 
2:28776 (FPCS-242) 
NATURAL GAS INDUSTRY/MEETINGS 
Proceedings of the third conference on natural gas research and 
technology, 2:28745 
NATURAL GAS INDUSTRY/PLANNING 
Production and exploration, 2:28750 
Report of the os task group on distribution and LNG 
research, 2: 
NATURAL GAS INDUSTRY/RESEARCH PROGRAMS 
Gas industry research plan, 1974-2000, 2:28746 
Gas industry's long —_ research and development program for 
producing synthetic fuel gases, 2:28747 
Institute of Gas Technology 1976 annual report, 2:30009 
NATURAL GAS INDUSTRY/STATISTI 
Statistics of interstate natural gas pipeline companies, 1974, 
2:28776 (FPCS-242) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES : 
NATURAL GAS LIQUIDS/PRODUCTION 
Relative economics of recovering and upgrading Alberta's 
hydrocarbon resources, 2:28679 
NATURAL GAS PROCESSING PLANTS/WASTE WATER 
Physical-chemical treatment of sour gas plant process waste 
waters (Scheme for segregation and treatment of various 
ueous waste streams recommended), 2:28764 


NA GAS WELLS/CLEANING 
Well piston and paraffin scraper construction (Patent), 2:28759 
NATURAL GAS WELLS/FILTRATION 


Wet gas filtration, 2:28754 
NATURAL GAS WELLS/FLUID INJECTIO: 
Gas recovery from hydrate reservoirs (Patent) 2:28760 
NATURAL GAS WELLS/GAS INJECTION 
Recovery of retrograde condensed liquids by revaporization 
during dry gas injection, 2:28752 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Detection of hydraulic fracture orientation and dimensions in 
cased wells, 2:28774 
NATURAL GAS WELLS/OFFSHORE DRILLING 
Outer Continental Shelf oil and gas technology: short course held 
in Washington, D.C., May 26-27, 1976, 2:28504 (COO-4019-1) 
NATURAL GAS WELLS/PIPES 
Control of hydrogen embrittlement in pe 2:28784 
NATURAL GAS WELLS/PRESSURE G: 
Allowing for thermal processes in the well aahte in hydrodynamic 
studies, 2:28756 
NATURAL GAS WELLS/WELL CASINGS 
Well plug with anchor means (Patent), 2:28640 
NATU GAS WELLS/WELL LOGGING 
Use of combined well-lo a: in studying oil and gas 
well sections, 2:28471 ‘ic L-Trans-11212) 
NATURAL GAS WELLS/WELL STIMULATION 
——— of MHF to the tight Muddy "J’’ Formation, 
Field, Colorado (Massive hydraulic fracturing), 
Stimulation considerations in the shallow gas sands of the Keg 
River area (Alberta Canada), 2:28773 
NATURAL STEAM 
(Use "gf ee steam that contains incondensible gases (typically 
Cc HS) with minor amounts of other gases.) 
NATURAL. STEAM/PIPELINES 
Control orifices replace steam traps on overland transmission 
pipelines, 2:29330 
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NATURAL STEAM/SCRUBBING 
Scrubbing of chlorides in carry-over water from geothermal well 
tors, 2:29332 
NA L STEAM/TRANSPORT 
Control orifices replace steam traps on overland transmission 
lines, 2:29330 
navigaric ATIONAL INSTRUMENTS/PHYSICAL RADIATION 


Iradiated gag reliability study. Final report, 2:30695 (AD- 

A 

NEBRASKA/COAL INDUSTRY 

Coal development and government regulation in the Northern 
we a preliminary report (438 refs.), 2:30003 (NP- 

NECK/SCINTISCANNING 

Tumor-seeking radiopharmaceuticals: gallium-67, 2:31055 

NEODYMIUM ALLOYS/CRYSTAL LATTICES 

Analysis of the Mossbauer spectra of NdCo*. Final rept. Oct 1974- 
Feb 1975, 2:30221 (AD-A-027228) 
NEODYMIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some Ay seer rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 2:30385 
NEODYMIUM LASERS/FARADAY EFFECT 
Sensitization of Nd** laser = ass and Faraday Rotator glasses. Bi- 
monthly pro report No. 3 (Sensitizer studies), 2:30553 
(COO-4028- 

easibility experiment for a soft x-ray laser. Final report, 2:3054 
(AD-A-030795) 

NEODYMIUM LASERS/OPTICAL SYSTEMS 

Sensitization of Nd** laser glass and Faraday Rotator glasses. Bi- 
monthly — report No. 3 (Sensitizer studies), 2:30553 
(COO-4028-3) 


NEOPLASMS 
See also CARCINOMAS 
MELANOMAS 
NEOPLASMS/BIOLOGICAL LOCALIZATION 
111]n-labeled radiopharmaceuticals and their clinical use, 2:31027 
Comparison of °7Co-, °?Zn-, and '''In-bleomycin complexes for 
tumor localization (Rats), 2:31058 
Radiopharmaceuticals for tumor localization with special 
emphasis on brain tumors, 2:31060 
NEOPLASMS/DIAGNOSIS 
Bleomycin '"In scanning: a new technique for detecting 
subclinical metastatic cancer, 2:31017 
Imaging of pulmonary tumors with '*°Cs (®7Ga, “*K, and 
Rb tracer techniques), 2:31061 


Tumor-seeking radiopharmaceuticals: ee. 2:31055 
NEOPLASMS/DIAGNOSTIC QUES 
Relative tissue concentrations and radiation dosimetry of '"In- 
bleomycin, 2:31057 
NEOPLASMS/RADIOINDUCTION 
Electron microscope studies of viruses in tumors induced by **°Pu 
in mice, 2:31174 (ANL-76-88(Pt.2)) 
Radiological and Environmental Research Division annual report, 
July 1975-June 1976, 2:31168 (ANL-76-88(Pt.2)) 
NEOPLASMS/RADIONUCLIDE KINETICS 
of and DNA synthesis in tumors, 2:31181 
82Zn-, and ''In-bleomycin complexes for 
Synthesis and distribution kinetics of ''C-chlorpromazine in 
animals (Mice, rabbits, monkeys), 2:31037 
NEOPLASMS/RADIOTHERAPY 
Radiotherapy after ee aery for breast cancer, 2:31141 
NEOPLASMS/SCINTISC 
In-labeled radiopharmaceuticals and their clinical use, 2:31027 
Bleomycin *'In scanning: a new technique for 
subclinical metastatic cancer, 2:31017 
Com tive study of tumor uptake and tissue distribution of 
-citrate, InCls, and HgCh, 2:31056 
of 57Co-, ®*Zn-, and ‘In-bleomycin complexes for 
tumor localization (Rats), 2:31058 
of tumors with (®7Ga, '!Cs, and 


radiation dosimetry of '"'In- 
bleomycin, 2:31057 


and distribution kinetics of ''C-chlorpromazine in 
animals (Mice, rabbits, monkeys), 2:31037 
Tumor-seeking radiopharmaceuticals: gallium-67, 2:31055 
Tumor-specific radiopharmaceuticals: radiolabeled bleom 
, /sup c, In, *7Ga, 7 


ARATION PROCESSES 
Method for separating neptunium from irradiated 
and/or breeder materials (Patent), 2:28932 
CHEMISTRY 


NEPTUNI 
Relationship of en no rocesses to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 


nuclear fuel 
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NEPTUNIUM/UPTAKE 
Relationship of microbial popoouaes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
/SOLVENT EXTRACTION 
Solvent extraction of irradiated neptunium targets. I. Valence 
stabilization, 2:28919 (DP-1452) 
NEPTUNIUM OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray phot issi 
spectroscopy, review), 2:30285 (CONF-760956-4) 
NERVOUS SY DISEASES/DIAGNOSIS 
Radio for gamma cisternography ('""In, 


131]), 2:31054 
ERLANDS/ENERGY POLICY 
Nuclear ener, BY ay i = in the Netherlands: short account of a 
failure, 2:2 (INIS-mf-3141) 
NETHERLANDS/NATURAL GAS FIELDS 
Aspects of the geology and appraisal/development of the 
roningen gas field, 2:28751 
NETHERLAN S/NUCLEAR ENERGY 
Nuclear ener BIN in the Netherlands: short account of a 
failure, 2:296 IS-mf. 
NETHERLANDS/NUCLEAR WER 
Polemological implications of nuclear energy, alternative energy, 
evaluation, ch. 12, 13, 14, 2:29615 (INIS-mf-3344) 
NETHERLANDS/NUCLEAR POWER PLANTS 
Genetic effects, app. 3 (Effects of energy production by nuclear 
wer plants on the human genetic material are discussed), 
:29726 (INIS-mf-3148) 
NETHERLANDS/RADIOACTIVE WASTE STORAGE 
Radioactive waste storage, ch. 10, 2:28998 (INIS-mf-3344) 
NEUHERBERG RESEARCH REACTOR 
See FRN REACTOR 
NEUTRAL ATOM BEAM INJECTION 


Blistering effects in neutral injection systems ted with helium 


opera 
“a gases: a preliminary assessment, 2:31658 (UCID- 


Experiments on heating plasma by means of a bundle of fast 
neutral atoms in the to tM Unit, 2:31477 (CONF-761012- 


Plasma heating systems planned for the Argonne experimental 
power see 2: 31461 (CONF- 760958-8) 
Study of efficient high-power, or neutral beams for the 
Reference Mirror Reactor, 2:31659 (UCRL-52173) 
NEUTRAL ATOM BEAM INJECTION/POWER SUPPLIES 
Shunt regulator for 150-kV, 20-A neutral-beam-source power 
supplies, 2:30667 (AED-Conf-76-309-125) 
BEAM SOURCES 


——_— VII A injection system, 2:31644 (AED-Conf-76-309- 
NEUTRAL BEAM SOURCES/DESIGN 
one — beams: apparatus and data analysis, 2:31306 
me etry megawatt neutral injector, 2:31645 (AED-Conf-76- 


Design of a continuous injector of man 
MeV deuterium neutrals, 2: 31657 (U (UCID-17303) 
NEUTRAL BEAM SOURCES/EFFICIENCY 
In line electrostatic energy recovery system for fast neutral 
particle injectors without beam interception, 2:31656 (EUR- 
CEA-FC-823) 
NEUTRAL BEAM SOURCES/ENERGY TRANSFER 
Scheme for the energy recovery of the a beam fraction in 
neutral injectors, 2:31650 (AED-Conf-76-309-120) 
a BEAM SOURCES/EQUIPMENT PROTECTION 
= voltage series protection of neutral injectors with crossed- 
Id 2:31638 (AED-Conf-76-309-112) 
NEUTRAL BEAM SOURCES/OPERATION 
Low energy neutral aged for production of negative ions, 
2:31460 (CEA-CONF-3586) 
NEUTRAL BEAM SOURCES/ PERFORMANCE 
120-keV neutral-beam injection-system development, 2:31643 
(AED-Conf-76-309-1 
eee : apparatus and data analysis, 2:31306 
Crossed-molecular beam a time-of-flight computer 


interface, 2:31317 
“ ~_— of intense condensed molecular beams (cluster beams), 
NEUTRAL BEAM SOURCES/PHYSICAL RADIATION 
EFFECTS 
with helium 
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NEUTRAL BEAM SOURCES/RESPONSE FUNCTIONS 
wo beams: apparatus and data analysis, 2:31306 
iO DETECTION/ACTIVATION DETECTORS 
Muon background from cosmic rays in radiochemical detectors of 


solar neutrinos, 2:30692 (BNL-tr-642) 


NEUTRINO-ELECTRO 
BREMSSTRAHLUNG 


IN INTERACTIONS/ 


Topics in high energy physics (Intermediate vector boson, 
couplings, leptonic vector current; P state, higher angular 
momentum; energy loss rate, Weinberg unified theory), 2:31348 

ON INTERACTIONS/TOTAL CROSS 


SECTION 
Neutrino saterin a bound oe 2:31347 (BNL-tr-638) 
'UTRINO- INTERACTIONS 
See also INTINEU TRINO-N: UCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CROSS SECTIONS 
Topics in high energy physics (Intermediate vector boson, 
couplings, leptonic vector current; P state, higher angular 
momentum; ey ey rate, , Weinberg unified theory), 2:31348 
NEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 
f the 3134 
tiple kaon i mic decays o' new particles, 2:31349 
NEUTRINOS 


See also SOLAR NEUTRINOS 
NEUTRINOS/GRAVITATIONAL FIELDS 
en core oa with strong neutrino fields, 2: 31296 


See also ACTIVATION DETECTORS 
oo Te and Controls Division. Biennial progress report, 
tember 1, 1974-September 1, 1976, 2:29712 (3) NL-5197) 
NEUTRON DIFFUSION EQUATION/THREE-DIMENSIONAL 
rect-coupled-ray met or design-oriented 3-D transport 
analysis 2:29549 (CONT. 770304-3) 
NEUTRON DIFFUSION EQUATION/TWO-DIMENSIONAL 
CALCULATIONS 
Solving the two-dimensional stationary transport equation with 
the aid of the nodal method, 2:29656 (IKE-6-102) 

NEUTRON DOSIMETRY/DIFFERENTIAL CROSS SECTIONS 
Remarks concerning the accurate measurement of differential 
cross sections for threshold reactions used in fast-neutron 

dosimetry for fission reactors, 2:31359 (ANL/NDM-23) 
NEUTRON FLUX/COMPUTER CODES 
COMPAR: a FORTRAN IV computer program for comparing a 
maximum of four dimension (For comparing arrays with up to 
four indices), 2:31735 (EURFNR-1334 
ON LOGGING/CALIBRATION 
Neutron logging in partially saturated media, 2:30711 
NEUTRON LOGGING/DATA ANALYSIS 
Dependence of results of neutron methods on gas saturation of 
stratum, 2:28749 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON REACTIONS/CAPTURE 
Accurate Q-value measurements and masses in the iron region 
((d,p) vs (n, ) reactions), 2:31401 
Asymmetry of “°Ca(n,7yX) reaction at 8 to 12 MeV, 2:31382 
(ORO-3624-17) 
Evaluation of the neutron cross sections of 7*>u in the thermal 
energy region. Final report, 2:31424 (PB-253718) 
High resolution neutron total cross section measurements with the 
A) ORNL Linac and (B) the Columbia University’s Nevis 
Synchrocyclotron and (C) with B.N.L. HFBR. Progress report, 
April 1, 1976-March 31, 1977, 2:31398 (COO-2439-3 
Resonance neutron capture in **Fe, 2:31399 
Valence neutron capture in **Sr (25 to 400 keV), 2:31408 
NEUTRON REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Measurement of sub-Coulomb-barrier charged particles emitted 
from aluminum and titanium bombarded ey 15-MeV neutrons 
(Cross sections), 2:31400 
NEUTRON REACTIONS/CROSS SECTIONS 
Integrated system for production of neutronics and photonics 
calculational constants. Major neutron-induced interactions (Z 
< 55): graphical, experimental data, 2:31416 (UCRL- 
ol.7)(Rev.1)(Pt.B)) 

NEUTRON REACTIONS/DIFFERENTIAL CROSS SECTIONS 
Remarks concerning the accurate measurement of differential 
cross sections for threshold reactions used in fast-neutron 

dosimetry for fission reactors, 2:31359 (ANL/NDM-23) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Fast neutron differential cross sections, 2:31387 (ORO-3624-17) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Evaluation of the '"*In(n,n)/sup 115m/In reaction for the ENDF/ 
B-V dosimetry file, 2:31414 (ANL/NDM-26) 
Fast neutron differential cross sections, 2:31387 (ORO-3624-17) 
NEUTRON REACTIONS/RESEARCH PROGRAMS 
High resolution neutron total cross section measurements with the 
A) ORNL Linac and (B) the Columbia University’s Saaaan, 
Synchrocyclotron and (C) with B.N.L. HFBR. Pro, 
il 1, 1976-March 31, 1977, 2:31398 (COO-2439-3 
NE ON REACTIONS/THERMAL FISSION 
Evaluation of the neutron cross sections of 7*5u in the 
energy region. Final report, 2:31424 (PB-253718) 
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38) 
and hydrogen gases: a preliminary assessment, 2:31658 (UCID- 


NEUTRON SOURCES 


NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/DESIGN 
Fission fragment driven neutron source (Patent), 2:29041 
NEUTRON SOURCES/OPERATION 
Radiation damage studies at the rotating target neutron source 
facility, 2:31701 (UCRL-50016-76-3) 
NEUTRON SOURCES/RESEARCH PROGRAMS 
— programs administered by new ERDA Division, 
:290. 


2: 
NEUTRON SOURCES/USES 
Californium-252 programs administered by new ERDA Division, 


2:29039 
NEUTRON TRANSPORT THEORY/ALBEDO 
ALBEMO, a program for the calculation of the radiation 
transport in void volumes with reflecting walls, 2:31440 
(ORNL-tr-4008) 
NEUTRON TRANSPORT THEORY/ASYMPTOTIC 
SOLUTIONS 
Asymptotic solutions in neutron transport theory, 2:29670 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
ALBEMO, a program for the calculation of the radiation 
transport in void volumes with reflecting walls, 2:31440 
(ORNL-tr-4008) 
TRANSPORT THEORY/DISCRETE ORDINATE 
METH 
Diffusion synthetic acceleration methods for the diamond- 
differenced discrete-ordinates equations, 2:31441 (LA-UR-77- 


58) 
NEUTRON TRANSPORT THEORY/MONTE CARLO 
METHOD 
Modification of the MORSE code for Monte Carlo eigenvalue 
problems by coarse-mesh rebalance acceleration, 2:29658 
GAERI- M-6251) 
NEUTRON TRANSPORT THEORY/RESEARCH PROGRAMS 
Transport and reactor theory. Progress report, July 1-September 
30, 1976, 2:29662 (LA-6571-PR) 
Transport and reactor theory. Progress r x October 1- 
December 31, 1976, 2:29663 (LA-6682-PR 
NEUTRON-DEFICIENT ISOTOPES/ALPHA DECAY 
Far beta-unstable alpha-particle emitting nuclei, 2:31423 
NEUTRON-DEFICIENT ISOTOPES/BETA-PLUS DECAY 


Mass differences of proton-rich atoms near A = 116 and A = 190, 


2:31411 
NEUTRON-DEFICIENT ISOTOPES/MASS 
Masses of T/sub z/ = + 5/2 nuclei in the s-d shell from B-decay 
measurements, 2:31393 
Measurements of nuclear masses far from stability, 2:31375 
Validity of the Strutinsky method for the determination of nuclear 
masses, 2:31433 
NEUTRON-DEFICIENT ISOTOPES/MASS FORMULAE 
Nuclear mass systematics and exotic nuclei, 2:31428 
NEUTRON-NEUTRON LOGGING 
Method and apparatus for uranium exploration employin 
radioactive reconnaissance and assay logging (Patent), 5.28861 
NEUTRON-RICH ISOTOPES/BETA-MINUS DECAY 
Total beta decay energies of neutron-rich fission products, 2:31403 
NEUTRON-RICH ISOTOPES/MASS 
Masses of T/sub z/ = + 5/2 nuclei in the s-d shell from B-decay 
measurements, 2:31393 
Measurements of nuclear masses far from stability, 2:31375 
Validity of the Strutinsky method for the determination of nuclear 
masses, 2:31433 
NEUTRON-RICH ISOTOPES/MASS FORMULAE 
Magic neutron-rich nuclei and a new semi-empirical shell- 
correction term, 2:31366 
Nuclear mass systematics and exotic nuclei, 2:31428 
NEVADA/ELECTRICAL SURVEYS 
Electrical exploration of geothermal systems in the Basin and 
Range valleys of Nevada, 2:29259 
NEVADA/ENERGY SOURCES 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
NEVADA/GEOTHERMAL EXPLORATION 
Electrical exploration of geothermal systems in the Basin and 
Range valleys of Nevada, 2:29259 
Self-potential exploration for geothermal reservoirs (Grass 
Valley), 2:29263 
NEVADA/NATURAL GAS 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
NEVADA/SELF-POTENTIAL SUR 
Self-potential exploration for geothermal reservoirs (Grass 
2:29263 
NEVADA TEST SITE/ECOLOGY 
Biological/environmental relationships in desert ecosystems of the 
Nevada Test Site. Progress report, February 1, 1976-April 30, 
1977, 2:30832 (COO-2307-10) 
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NEW HAMPSHIRE/ENERGY SUPPLIES 
Briefing book on the energy situation in New England, 2:29986 
(BNL-21918) 
NEW MEXICO/ELECTRICAL SURVEYS 
Deep geothermal exploration in New Mexico using electrical 
resistivity (Schlumberger, dipole-dipole, and bipole-dipole 
soundings), 2:29276 
NEW MEXICO/ENERGY SOURCES 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
NEW MEXICO/GEOCHEMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress report, July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
NEW MEXICO/GEOTHERMAL EXPLORATION 
Deep geothermal exploration in New Mexico using electrical 
resistivity (Schlumberger, dipole-dipole, and bipole-dipole 
soundings), 2:29276 
NEW MEXICO/NATURAL GAS 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
NEW MEXICO/URANIUM DEPOSITS 
Measured sections and analyses of uranium host rocks of the 
Dockum Group, New Mexico and Texas, 2:28856 (GJBX-9(77)) 
NEW YORK/CONTINENTAL SHELF 
New York bight water stratification: October 1974, 2:30860 
(CONF-7511120-1) 
ZEALAND/ENERGY POLICY 
Energy research and development, 2:29960 (NP-21435) 
NEW ZEALAND/RESEARCH PROG 
Energy research and development, 2:29960 (NP-21435) 
NEWBORNS 


See INFANTS 
IN MECHANICS 
See CLASSICAL MECHANICS 


See SALAMANDERS 
NICKEL/BIOLOGICAL ACCUMULATION 
Concentrations of copper, iron, lead, nickel, and zinc in freshwater 
algal blooms, 2:31237 
Marine organisms around outfall pipes in Santa Monica Bay, 


2:31245 
NICKEL/CATALYTIC EFFECTS 
Hydrogenation of olefins over nickel/silica catalysts, 2:28663 
Methanation catalyst and process of using the same (Patent; 2 
claims), 2:28295 
NICKEL/CORROSION PROTECTION 
Physics of corrosion, 2:30259 
NICKEL/CORROSION RESISTANCE 
Physics of corrosion, 2:30259 
NICKEL/ECOLOGICAL CONCENTRATION 
Progress report and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(T 1D-27363) 
NICKEL/FLUORINATION 
Fundamental studies of metal fluorination reactions. Progress 
report, May 1, 1976-April 31, 1977, 2:30370 (COO-267i-2) 
NICKEL/PHYSICAL RADIATION EFFECTS 
Effect of carbon on void formation in neutron-irradiated nickel, 


2:30288 
NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
es from it in the purified flue gas, 2:28317 (CONF- 


NICKEL/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; NiRh, 
Ni-Pt; Ni-Co; Ni/Al2Os), 2:28277 (FE- 1790-6) 
NICKEL 58 TARGET/ALPHA REACTIONS 
Optical model representation of coupled channel effects, 2:31436 


(ORO-5128-7) 
tudy of the giant dipole resonance regions Ni, 2:31404 
(ORO-3624-17) 
ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts supports for methanation of coal- 
derived gases. Phase y technical progress report, July 
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23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/AlsOs), 2:28277 (FE-1 790-6) 
NICKEL ALLOYS/DIFFUSION 
— ars of diffusion specimens (Fe-17 Cr-12 Ni), 


NICKEL ALLOYS/POISONING 
Alloy catalysts with monolith sup ports for methanation of coal- 
derived gases. Phase 2. Quarterly technical 5 pecans report, July 
23, 1976-October 22, (6 Co; Ni- Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al2Os), 2: 28277 (FE- 1790-6 
NICKEL ALLOYS/SORPTIVE PROPERTIES. 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2 technical report, July 
23, 1976-October 22, 1976 (6 am Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; 2:28277 (FE-1790-6) 
NICKEL BASE ALLOYS 
See also ALLOY-IN-100 
ASTROLOY 
INCONEL ALLOYS 
NEL 


MO 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Dendritic growth of voids in irradiated nickel-aluminum alloys, 


2:30289 
NICKEL BASE ALLOYS/REACTOR MATERIALS 
Alternate structural materials for liquid metal fast breeder 
reactors, 2:30214 
NICKEL COMPOUNDS/REDUCTION 
Reduction of mixed spinel oxides. Progress 09d OO April 1, 1976- 
March 31, 1977 (NiFeQ,, NiFe2O,), 2:3029 {CO0-2584-2) 
CKEL HYDRIDES/CHEMICAL PREPARA 
Hydrides of La-Ni compounds, 2:30295 
NICKEL IONS/EMISSION SPECTRA 
— = wand ionized atoms of tokamak interest, 2:31505 (LA- 
NICKEL IONS/OSCILLATOR STRENGTHS 
ae <i and ionized atoms of tokamak interest, 2:31505 (LA- 


NICKEL ISOTOPES/DEUTERON REACTIONS 
Accurate Q-value measurements and masses in the iron region 
((d,p) vs vs reactions), 2:31401 
NICKEL ISOTOPES/MASS 
Accurate Same measurements and masses in the iron region 
vs (n,y) reactions), 2:31401 
SOTOPES/NEUTRON REACTIONS 
ya Q-value measurements and masses in the iron region 
((d,p) vs (n,y) reactions), 2:31401 
STEELS 


(Steels containing only nickel as pam | element.) 
NICKEL STEELS. RROSION 
Relationship between thermal embrittlement and hydrogen 
cracking in 18Ni(250) noes steel, 2:30278 
(CKEL-CADMIUM BATTERIES/ANODES 
Use _ nickel hydroxide in pressed plate electrodes (Patent), 
2:29912 
NICKEL-CADMIUM BATTERIES/COVERINGS 
Evaluation of Ni-Cd cell covers. Results of testing of covers with 
rotected brazing fillet, 2:29908 (N-75-29452) 
NICKEL-CADMIUM BATTERIES/DESIGN 
Alkaline nickel-cadmium accumulator battery Set. 2:29890 
NICKEL-CADMIUM BATTERIES/ELECTRO: 
Alkaline battery (Patent; improvement in their 
conductive plates to electrodes), 2:29923 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
NICKEL-CADMIUM BATTERIES/FAILURES 
Nickel/cadmium aircraft batteries: failure prediction in battery 
shops by gassing rate measurements. Technical note, 2:29897 
(AD-A-026197) 
NICKEL-CADMIUM BATTERIES/USES 
Electric automobiles (citations from the Engi ing Index data 
base). Report for 1970-Jun 1976, 2:30144 76/0561) 
IRROGEN BATTERIES/CATHODES 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
NICKEL-ZINC BATTERIES/ANODES 
Storage cell with dissoluble negative line electrodes (Patent; 
means for vibrating anodes and stirring Zn oxide deposit on 
bottom of battery), 2:29888 
NICKEL-ZINC BATTERIES/BATTERY SEPARATORS 
tors for alkaline batteries (Patent), 2:29913 
NICKEL-ZINC BATTERIES/DESIGN 
Storage cell with dissoluble negative line electrodes (Patent; 
means for vibrating anodes and stirring Zn oxide deposit on 
of battery), 2:29888 
NICKEL-ZINC BATTERIES/ELECTRODES 
Alkaline battery (Patent; improvement consisting 
conductive plates to electrodes), 2:29923 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
NICKEL-ZINC BATTERIES/USES 
automobiles (citations from the NTIS data base). Report 
for 1964-Jun 1976, 2:30143 (NTIS/PS-76/0560) 


NITROGEN/ENVIRONMENTAL EFFECTS 


NIOBIUM/HYDRIDATION 
Study of the interaction of hydrogen and deuterium with the 
— of niobium by quasielastic scattering of neutrons, 
NIOBIUM/PERMEABILITY 
Diffusion and the dislocation sweeping mechanism for hydrogen 
transport, 2:30248 
Spinodals for hydrogen in niobium, 2:30249 
NIOBIUM/SLIP 
— cr, of anomalous slip in niobium single crystals, 


2:30222 
NIOBIUM/SORPTIVE PROPERTIES 
Resistometric study of hydrogen and deuterium in Va metals at 
low temperatures, 2:30273 
NIOBIU SILE PROPERTIES 
ae strengthening in niobium and niobium-base alloys, 


NIOBIUM 91/BINDING ENERGY 
Determination of proton binding energies for *Y, * Zr, ** Nb, and 
%Tc from om (9) reaction Q-values, 2:31407 
NIOBIUM ALLO 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
ectron microp ysis of niobium-based superconducting 
materials, 2:30353 
NIOBIUM ALLOYS/EMBRITTLEMENT 
Hydrogen embrittlement of Zr-2.5 wt % Nb, 2:30265 
Investigation of the fracture of near-alpha titanium alloys in high 
pressure hydrogen environments, 2:30261 
ae op observations of the interaction of hydride, stress 
and crack growth at 600°K in a Zr-2.5% Nb alloy, 2:30283 
Some aspects of slow crack growth in htdrided Zr-2.5 % Nb 
alloys, 2:30266 
NIOBIUM ALLOYS/SUPERCONDUCTORS 
Niobium-tin superconductors for fusion research, 2:30240 (AED- 
Conf-76-309-008) 
NIOBIUM BASE ALLOYS/FABRICATION 
Study of critical currents of very thin multilayered structures. 
Final report (Nb3Sn), 2:30242 (EPRI-TD-193) 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Study of critical currents of very thin multilayered structures. 
Final report (NbsSn), 2:30242 (EPRI-TD-193) 
NIOBIUM BASE ALLOYS/TENSILE PROPERTIES 
——_ strengthening in niobium and niobium-base alloys, 
2:30235 


NITINOL HEAT ENGINES/PERFORMANCE TESTING 
Solar nitinol heat engines, 2:29205 (SAN/1122-76/2) 
NITRATES/BIOLOGICAL EFFECTS 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
quality, 2:31099 (CONF-751027-) 
NITRATES/SOIL CHEMISTRY 
Fate of *N-labeled nitrate in soils under anaerobic conditions, 
2:30831 (CONF-751027-) 
NITRIC ACID/REDUCTION 
Kinetics of nitrous acids. IV. Kinetics of the formation of nitrous 
acid from nitric acid and nitric oxide, 2:30373 (ORNL-tr-4301) 
NITRIC OXIDE/CHEMICAL REACTION KINETICS 
Kinetics of nitrous acids. IV. Kinetics of the formation of nitrous 
acid from nitric acid and nitric oxide, 2:30373 (ORNL-tr-4301) 
Two-dimensional combustor modeling, 2:30428 (EPA-600/2-76- 


152a) 
NITRIC OXIDE/DECOMPOSITION 
X-ray photoelectron spectroscopic (XPS) investigation of the 
decomposition of NO on the Ir(111) surface, 2:30379 
NITRIC OXIDE/PHOTOCHEMISTRY 
Smog chamber studies on photochemical aerosol-prec 
relationships. Final Report, Jun 1974-Aug 1975, 2: 30758 ( (PB- 
258828) 


See NITROUS ACID 
NITRITES/CHEMICAL ANALYSIS 
Minimization of a sodium dithionite-derived interference in nitrate 
reductase-methy] viologen reactions, 2:30338 
NITROBENZENE/CHEMICAL REACTION KINETICS 
Rate constants and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 
NITROGEN/BIOLOGICAL EFFECTS 
Mathematical model of phytoplankton growth and class 
succession in Saginaw Bay, Lake Huron, 2:30861 (EPA-600/3- 
76-079) 


Daneagenetiees its interaction in plants grown in desert soil with 
nitrogen deficiency (Phaseolus, Hilaria, Hordeum), 2:30975 
NITROGEN/ENVIRONMENT ‘AL EFFECTS 


Lake Eutrophication: results from the National Eutrophication 
Survey, 2:30878 (EPA-600/3-76-079) 
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NITROGEN/METABOLISM 


NITROGEN/METABOLISM 
Studies on nitrogen metabolism in man with a new automated 
18N-analyzer, 2:31009 (CONF-751027-) 
Use of emission spectrometry to trace '°N-labeled ammonium and 
— — in amino acids of rice panicle, 2:30973 (CONF- 
NITROGEN 13/ISOTOPE PRODUCTION 
13N radiopharmaceuticals, 2:31035 
NITROGEN 13/PHYSIOLOGY 
radiopharmaceuticals, 2:31035 
NITROGEN 13/SCINTISCANNING 
Sequential enzymatic synthesis and separation of }*N-L-glutamic 
acid and '*N-L-alanine dehydrogenase, glutamic 
acid-pyruvic acid transaminase), 2:31036 
NITROGEN 13/SYNTHESIS 
NITROGEN 15/CHEMICAL ANALYSIS 
New method for the determination of *N and '°C for excretion 
balance studies of foreign compounds ('*C, pyridazine), 2:30957 
(CONF-751027-) 
NITROGEN 15/ISOTOPE EFFECTS 
Vibrational spectra of cholorophylls a and b labeled with **Mg 
and '°N, 2:30922 (CONF-751027-) 
NITROGEN 15/METABOLISM 
'5N nitrogen-balance studies in patients with testicular 
feminization, their relatives, and in normal subjects, 2:31005 
(CONF-751027-) 
NITROGEN 15 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
High spin states in 7*Mg and **Na populated by heavy ion 
reactions, 2:31394 
NITROGEN COMPOUNDS/CHEMICAL PREPARATION 
Studies on nitrogen metabolism in man with a new automated 
15N-analyzer, 2:31009 (CONF-751027-) 
NITROGEN COMPOUNDS/CHEMICAL REACTION YIELD 
Fate of coal nitrogen during pyrolysis and oxidation, 2:28448 
(EPA-600/2-76-152a) 
NITROGEN DIOXIDE/AIR POLLUTION MONITORS 
Method for detectin ng a. 2:30797 
NITROGEN DIOXIDE/EMISSION 
Nox emissions from Dutch power stations, 2:30781 
NITROGEN DIOXIDE/MEASURING METHODS 
Application of tunable dye lasers for the examination of 
air pollutants: measurement of the NO: concentration in the 
atmosphere, 2:30779 
German Dutch comparative measurements of nitrogen dioxide by 
the Saltzman method, 2:30780 
NITROGEN DIOXIDE/PHOTOCHEMISTRY 
Smog chamber studies on photochemical aerosol-precursor 
—. Final Report, Jun 1974-Aug 1975, 2:30758 (PB- 


28) 
NITROGEN DIOXIDE/QUANTITATIVE CHEMICAL 
ANALYSIS 
Method for detectin ng 2:30797 
NITROGEN DIOXIDE/REMOVAL 
Kureha flue gas desulfurization ‘sodium acetate-gypsum process”, 
2:28347 (E 600/2-76-136a) 
NITROGEN FIXATION/TRACER TECHNIQUES 
Tracer method for determining symbiotic nitrogen fixation in field 
studies, 2:30972 (CONF-751027-) 
NITROGEN IONS/ENERGY-LEVEL TRANSITIONS 
Theoretical studies of highly ionized species. Progress report, 
March 1, 1976-February 28, 1977 (Summaries of research 
ae at Harvard College Observatory), 2:31310 (COO-2887- 


) 
NITROGEN ISOTOPES/AVAILABILITY 
Availability of the enriched stable isotopes of carbon, nitrogen, 
oxygen, and sulphur, 2:31083 (CONF-751027-) 
EN OXIDES/AIR POLLUTION MONITORS 
Apparatus for the determination of nitrogen oxides in air (Patent), 


NITROGEN OXIDES/CHEMICAL REACTION KINETICS 
Detailed approach to the chemistry of methane/air combustion: 
ogee ‘ed of rates and applications, 2:29073 (EPA-600/2- 
—— be — on nitrogen oxide emissions, 2:30427 (EPA- 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Chemical reactions in the conversion of fuel nitrogen to NOx, 
2:28449 (EPA-600/2-76-152a) 
Designing furnaces for low NO/sub x/ emissions, 2:28786 
Laboratory studies on NO/sub x/ formation in oil furnaces 
(Formation kinetics), 2:28741 (CONF-750346-) 
Prediction of premixed laminar flat flame kinetics, including the 
effects of diffusion, 2:30430 (EPA-600/2-76-152a) 
Production of oxides of nitrogen in interacting flames, 2:30432 
(EPA-600/2-76-152a) 
NITROGEN OXIDES/DECOMPOSITION 
Design and operation of a pilot unit for NO/sub x/ 
with ammonia and a synthetic mordenite catalyst, 2:28873 
(NLCO-1139) 
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NITROGEN OXIDES/FEDERAL TEST PROCEDURE 
Emission monitoring requirements: receipt of application and 
approval of alternative monitoring requirements, 2:30802 

NITROGEN OXIDES/MONITORING 
Particle emission reactivity. Final task report, Feb-Jun 1976, 
2:30759 (PB-259300) 
NITROGEN OXIDES/PHOTOCHEMISTRY 
Smog chamber studies on photochemical aerosol-precursor 
relationships. Final Report, Jun 1974-Aug 1975, 2:30758 (PB- 
258828) 
NITROGEN OXIDES/QUANTITATIVE CHEMICAL 
ANALYSIS 
—o for the determination of nitrogen oxides in air (Patent), 
2:307 


Simultaneous measurement of gas —— concentrations at two 
locations (Nitrogen oxides), 2:3078 
NITROGEN OXIDES/REMOVAL 
Apparatus for elimination of nitrogen oxides from combustion 
waste gases (Patent), 2:30191 
Flue gas desulfurization economics, 2:28333 (EPA-600/2-76-136a) 
Method to neutralize nitric oxides in flue gases (Patent), 2:30362 
MHI flue gas desulfurization systems applied to several emission 
sources (4 refs), 2:28339 (EPA-600/2-76-136a) 
Removing oxides of nitrogen from gaseous mixtures with alkali 
manganate solutions (Patent), 2:30189 
Status of flue gas desulfurization and simultaneous removal of SO2 
and NO/sub x/ in Japan (5 refs), 2:28332 (EPA-600/2-76-136a) 
NITROGEN OXIDES/STANDARDS 
Health effects basis for the United States air quality standard for 
oxides of nitrogen, 2:30828 
NITROUS ACID/CHEMICAL REACTION YIELD 
Kinetics of nitrous acids. IV. Kinetics of the formation of nitrous 
acid from nitric acid and nitric oxide, 2:30373 (ORNL-tr-4301) 
NITROUS OXIDE/ATOM-MOLECULE COLLISIONS 
Crossed-molecular beam apparatus time-of-flight computer 
interface (Angular and energy distributions), 2:31317 (IS-4033) 
NOISE POLLUTION/CONTROL 
Economic impact analysis of proposed noise control regulation. 
Final report, 2:31255 (PB-258841) 
NONDESTRUCTIVE TESTING/EQUIPMENT 
Double-exposure holographic interferometry using common-path 
reference waves, 2:30617 (UCRL-50016-76-3) 
NONDESTRUCTIVE TESTING/MEETINGS 
Nondestructive testing for pipe systems. Symposium papers and 
related information, 2:30501 (CONF-760689-) 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
Non-destructive testing at Chalk River, 2:30612 —" 
NON-EQUILIBRIUM PLASMA/BREMSSTRAHLUN 
Electron-ion bremsstrahlung of a non-equilibrium 2:31518 
NON-PROLIFERATION TREATY 
Nonproliferation issues. Hearings before the Subcommittee on 
Arms Control, International Organizations and Security 
Agreements of the Committee on Foreign Relations, United 
States Senate, Ninety-Fourth Congress, First and Second 
Sessions, 2:29977 
NORTH AMERICA 
See also CANADA 
USA 


NORTH AMERICA/GEOLOGY 
Triassic-Liassic deposits of Morocco and eastern North America: 
comparison, 2:31274 
NORTH AMERICA/SEISMOLOGY 
Fourth national meeting of the Universities Council for 
earthquake engineering research, 2:31269 (UCEER-4) 
NORTH DAKOTA/COAL INDUSTRY 
Coal development and government regulation in the N 
wa a preliminary report (438 refs.), 2:30003 (NP- 
NORTH DAKOTA/GEOCHEMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress report, July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
NORTH SEA/NATURAL GAS DEPOSITS 
North Sea exploration from the geoscientific and economical point 
of view, 2:28494 
Oil and gas provinces in the North Sea, 2:28491 
NORTH SEA/NATURAL GAS FIELDS 
North Sea oil and gas, 2:28556 
NORTH SEA/OIL FIELDS 
North Sea oil and 2:28556 
NORTH SEA/PETROLEUM DEPOSITS 
North Sea exploration from the geoscientific and economical point 
of view, 2:28494 
Oil and gas provinces in the North Sea, 2:28491 
IRTHERN IRELAND 


NO) 
See UNITED KINGDOM 
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TERRITORY/GEOLOGY 
uranium di it, 2:28844 
NORTI ERN TERRITORY/STRATIGRAPHY 
Jabiluka uranium d its, 2:28847 
TERRITORY/TOPOGRAPHY 
uranium deposit, 2:28844 
NORT HERN TERRITORY/URANIUM DEPOSITS 
Jabiluka uranium deposits, 2:28847 
Koongarra uranium deposit, 2:28844 
Ranger one uranium deposits, 2:28889 
South Alligator valley uranium deposits, 2:28843 
Uranium in the Pine Creek geosynchine, 2:28842 
nord programs and. AGEMENT 
oint nordic p and approach to waste t, 
2:28961 (CONF-761020- 
NOSE CONES/DESIGN edges for high 
ic nose cap an ges for ‘ormance 
systems. Interim technical report 15 Jun 1970-15 Dec 1971 
ey VIII (56% ZrBe, 14% SiC, 30%C)), 2:30299 (AD- 
NOSE CONES/RECOVERY 
Automated scheme to determine design 
recoverable reentry vehicle, 2:30446 6.0678) 
NOVO VORONEZH-1 REACTOR 
See WWER-] REACTOR 
NOVOCAINE 
See PROCAINE 
NOZZLES/CORROSION 
High temperature gas turbine pon component enn 
rogram: Task I. Quarte: Age 
une 28-September 30, 1976, 28276 28276 
culations of two-p is roplet-in vapor 
including normal shock waves, 2:29319 (UCRL-50016-76-3) 
Calculation of two-phase dispersed droplet-in-vapor flows 
roo, shock waves, 2: 29350 (UCRL-78426) 


See N-REACTOR 
N-REACTOR/REACTOR OPERATION 
N reactor coproduct demonstration, 2:29756 (DUN-5046(w/del)) 
NS OTTO /OPERATION 
GKSS annual report 1975, 2:29762 
Nuclear ship Otto Hahn - test report no. 25 for the 
haute until 19th December 1975, 2:29761 


NSRR REACTOR/IN CORE INSTRUMENTS 
Fuel elongation detectors for NSRR high-temperature water 
capsule. Prototype differential transformer and the test, 2:29746 
(JAERI-M-6352 
CHEMISTRY/RESEARCH PROGRAMS 
Nuclear sciences (Summaries of research activities at Lawrence 
oad Laboratory, University of California), 2:30419 (LBL- 
Scientific report 3 - 1975, 2:30418 (HMI-B-199) 
NUCLEAR EMULSIONS/DATA PROCESSING 
NUCLEAR ENERGY Physics: 230698 


Nukleonika, 2:31708 (ERDA-tr-36/1-6) 
NUCLEAR ENERGY/COST BENEFIT ANALYSIS 
Effects of radiation on man: now and in the future, 2:31137 
NUCLEAR ENERGY/ECONOMICS 
Nuclear ener By Fyod in the Netherlands: short account of a 
failure, 2:2' 
NUCLEAR ENERGY/ENERGY POLICY 
Institute of Nuclear Engineering: report 1974-1976 (Canada), 
2:29445 (IGN-177) 
NUCLEAR ENERGY/FINANCING 
Government's expenditure for nuclear energy in the FRG in 1974- 
1976, 2:29635 
NUCLEAR ENERGY/PUBLIC RELATIONS 
Nuclear — policy in the Netherlands: short account of a 
failure, 2:29630 (INIS-mf-3141) 
a research and development, FY 1976-FY 
1981, 2: 291) 
NUCLEAR ENERGY/SOCIO-ECONOMIC FACTORS 
associated 


Environmental and social issues with the nuclear fuel 
cycle, 2:29025 
Real risk of nuclear power, 2:29020 
NUCLEAR ENGINEERING PROGRAMS 
Reactor Engineerin 4 Division annual rt. (April 1, 1974 - 
March ri 1975), 2:29660 (JAERI-M-6320) 


EXPLOSION DETECTION/SEISMIC DETECTION 
A deterministic for between 
earthquakes and underground nuclear explosions. Final 
technical report 1 Apr 1974-30 Jun 1976.7 2:30727 (AD-A- 
027705) 


EXPLOSI 
See also ARGUS EVENT 


HUSKY ACE EVENT 
ORANGE EVENT 
STARFISH EVENT 
TEAK EVENT 
ee on the use of charge injection for SGEMP simulation. 
My re rt 1-31 Dec 1974, 2:30724 (AD-A-027218) 
NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 
Ionospheric effects resulting from precipitating electrons at mid 
high latitudes. Final report 1 Nov 1974-30 Jan 1976, 2:31301 
(AD-A-027297) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
RPV system to measure ground radiation on the battlefield, 
2: 2 (UCRL-13698 
NUCLEAR EXPLOSIONS/SIMULATION 
Project DIPOLE WEST: multiburst environment ~ 
simultaneous 2:30723 ‘AD-A-031985) 
EXPLOSIVES/1 
Preliminary studies on atom 9 aeenle field breakdown of lead 
azide. Technical report, 2:30722 (AD-A-031905) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/FISSION PRODUCT RELEASE 
Radioactive iodine releases from nuclear power plant. II, 2:29722 
(KURRI-TR-125) 
NUCLEAR FACILITIES/PERSONNEL MONITORING 
Guidance for air ——- at nuclear facilities (Radiation 
monitoring), 2:30808 (HASL-312) 
NUCLEAR PACILITIES/RADIATION MONITORING 
Environmental science and computations: a modular data-based 
approach, 2:30806 (CONF-750706-) 
Guidance for air sampling at nuclear facilities (Radiation 
monitoring), 2: 8 (HASL-312) 
NUCLEAR FACILITIES/SITE SELECTION 
Nuclear energy center site survey: 1975, 2: +, 
NUCLEAR CLEAR FUEL RECO RECOVERY AND RECYCLING CENTER/ 
LICENSING 


Environmental Report, 2:28916 (DOCKET-50564-8) 

Environmental Report, 2:28917 (DOCKET-50564-9) 

Environmental Report, 2:28918 (DOCKET-50564-10) 
ICLEAR FUELS 


NU 
See also DISPERSION NUCLEAR FUELS 
FUEL ELEMENTS 
SPENT FUELS 
NUCLEAR FUELS/FISSION PRODUCT RELEASE 
Concise review of Harwell modelling of fission gas behavior, 
2:29700 (AERE-R-8372) 
FUELS/MARKET 
rts and exports of nuclear fuels in 1975, 2:28948 
NUCLEAR I LS/PHYSICAL RADIATION EFFECTS 
Damage to nuclear materials, 2:28905 
NUCLEAR FUELS/PRODUCTION 
Reduction of environmental pollution from fuel and tar, 
2:28789 (DPSPU-76-1 1-14) 
IND) Y 


Canada’s nuclear beginnings in the war years laid the groundwork 
for today’s success, 2:29468 
Canada’s nuclear program and manufacturing, 2:29461 
NUCLEAR INDUSTRY/CIVIL LIABILITY 
To consider whether financial risk to utilities under the Price- 
Anderson system should be increased. Hearing before the Joint 
Committee on Atomic Energy, Congress of the United States, 
— Congress, Second Session, March 3, 1976, 


2: 
NUCLEAR INDUSTRY/ECONOMICS 
Financing nuclear plants: 1975, 2:29972 
NUCLEAR INDU Y/GOVERNMENT POLICIES 
India’s nuclear option. Atomic diplomacy and decision making 
(Book), 2:29458 
NUCLEAR INDUSTRY/INTERNATIONAL COOPERATION 
Joint company sells nuclear ex ye a overseas, 2:29471 
NUCLEAR INDUSTRY/LEG 
S. 1439: Export Reorganization Act of 1976. Hearing before the 
Joint Committee on Atomic Fnergy, ee of the United 


pron Ninety-Fourth Congress, June 22, 1976, 
NUCLEAR INDUSTRY/MANAGEMENT 
Or; management. Interfaces, 2:29441 (AED- 
-75-769-11 


NUCLEAR INDUSTRY/PLANNING 
Nuclear industry chart no. 21 - France, 2:29467 
INSURANCE/LEGAL ASPECTS 
To consider whether financial risk to utilities under the Price- 
Anderson system should be increased. Hearing before the Joint 
Committee on Atomic Energy, Congress of the United States, 
—- Congress, Second Session, March 3, 1976, 


MATERIALS DIVERSION 
Diversion of 7: and proliferation of nuclear weapons. 
Chapter 6, 2:29034 
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NUCLEAR MATTER/BINDING ENERGY 


NUCLEAR MATTER/BINDING ENERGY 
Mass determination in relation to nuclear structure and to the 
theory of nuclear matter, 2:31427 
NUCLEAR MATTER/YUKAWA POTENTIAL 


Remarks on the numerical solution of poisson’s equation for 
isolated charge distributions, 2:31736 
MEDICINE 


See also BIOMEDICAL RADIOGRAPHY 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 

Analytical methods of radiopharmaceutical quality control, 

2:31039 

Cyclotron: radionuclides !2°Cs, 127Cs, *1Rb, }27Xe, 
25 Xe, 23Pb, TI, **Ru), 2:31033 
Directory * computer users in nuclear medicine, 2:31015 

(ORNL/BCTIC-1) 

Production and clinical use of high-purity *'Rb (Includes *He, 

§1Kr, ®*Rb), 2:31034 

NUCLEAR MEDICINE/COST BENEFIT ANALYSIS 
Financial operation and management concepts in nuclear 
medicine, 2:31067 
Value measurement of nuclear medicine procedures, 2:31068 
NUCLEAR MEDICINE/MEETINGS 
Radiopharmaceuticals, 2:31018 
NUCLEAR MEDICINE/RADIOISOTOPES 
Radioactive gases: production, properties, handling, and uses, 


2:31045 
NUCLEAR MEDICINE/RADIOPHARMACEUTICALS 
Production and use of 1751, 2:31029 
NUCLEAR MEDICINE/RESEARCH PROGRAMS 

Annual report of the Department of Atomic Energy 1975-76 
(Bombay, India), 2:31360 (INIS-mf-3312) 

Socioeconomic factors in the transfer of technology (Nuclear 
medicine), 2:31069 

NUCLEAR MEDICINE/REVIEWS 

— diagnostic agents: current problems and limitations, 

2:3101 
NUCLEAR PARKS/PLUTONIUM RECYCLE 

Assessment of PWR plutonium burners for nuclear energy centers, 
2:29500 (COO-2786-1) 

NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Annual report of the Department of Atomic Energy 1975-76 
(Bombay, India), 2:31360 (INIS-mf-3312) 

Studies of nuclear processes. Progress report, 1 June 1976-31 
December 1976 (Summaries of research activities at Univ. 
North Carolina, Chapel Hill), 2:31426 (ORO-2408-119) 

Triangle Universities Nuclear Laboratory annual report: TUNL, 
XV. 1 January 1976-31 December 1976, 2:31361 (ORO-1067-15) 

NUCLEAR POWER/ECONOMICS 

Economics of nuclear energy in the developing nations, 2:29634 

Nuclear energy economics, 2:29633 

Nuclear power paradox in the UK, 2:29632 

NUCLEAR POWER/ENVIRONMENTAL EFFECTS 

Social institutions and nuclear energy, 2:29969 

NUCLEAR POWER/FORECASTING 

Energy requirements and resources, 2:29456 

~~. of nuclear power. Pt.1. Demand and supply, 

lr of nuclear power. Pt.2. Choices and obstacles, 

Role and importance of nuclear energy in the realisation of energy 
requirements, 2:29453 

on breeding. II. Panel on energy requirements, 


2:294 
NUCLEAR POWER/HEALTH HAZARDS 
Cost-benefit as weighed on genetic scales, 2:30907 
NUCLEAR POWER/LEGAL ASPECTS 
Oversight on ERDA’s use of “Shedding light” pamphlet. Hearing 
before the Subcommittee on Energy and the Environment of 
the Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, Second Session, May 
6, 1976, 2:29618 
NUCLEAR POWER/PLANNING 
Canadian nuclear power program, 2:29639 
Energy options for developing countries in Africa, 2:29450 
Energy options for Latin America, 2:29455 
— ” and the role of nuclear energy in Asian countries, 


Energy research (United Kingdom), 2:29466 
Exploiting the economic advantages of nuclear power (France), 


2:29465 
Fission energy and other sources of energy, 2:29449 
pathfinder role of 


Hypotheticality and the new challenges: 
nuclear energy, 2:29966 
Nuc‘ear power in Ireland and the alternatives, 2:29451 
Polemological implications of nuclear energy, alternative energy, 
evaluation, ch. 12, 13, 14, 2:29615 (INIS-mf. 3344) 
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Reactor and nuclear power (Poland), 2:29448 
(ERDA-tr-36/1-6) 
NUCLEAR POWER/PUBLIC RELATIONS 
Ecumenical hearing on nuclear energy: a report to the churches, 
Sigtuna, Sweden - June 24-29, 1975, 2:29965 
Fission energy and other sources of energy, 2:29449 
Plan for ecumenical hearing on the risks and potentialities of the 
further expansion of nuclear power programes, 2:29964 
Understanding the nuclear issues, 2:29716 (AECL-5518) 
NUCLEAR POWER/RESEARCH PROGRAMS 
Annual report of the Department of Atomic Energy 1975-76 
(Bombay, India), 2:31360 cee 
NUCLEAR POWER/SAFEGUAR 
Is nuclear power compatible vibe peace. The relation between 
nuclear energy and nuclear ee 2:29031 
NUCLEAR POWER/SOCIO 
Ethical reflections on the use of nuclear energy, 2:29967 
Remarks on the ethical implications of nuclear energy, 2:29968 
Social institutions and nuclear energy, 2:29969 
(CLEAR POWER PLANTS 
See allo UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/ACCIDENTS 
Assessment of the probability of an aircraft accidentally crashing 
on a nuclear power station, 2:29841 (SRD-R-41) 
NUCLEAR POWER PLANTS/AVAILABILITY 
Availability and outage frequency of repairable parallel unit 
systems, 2:29638 (SRD-R-41) 
NUCLEAR POWER PLANTS/CASTINGS 
Alloy steel castings (ASME SA-217 with additional requirements), 
2:29623 (RDT-M-4-4T(Rev.)(4-76)) 
Carbon steel castings (ASME SA-216 with additional 
requirements), 2:29624 (RDT-M-4-1T(Rev.)(4-76)) 
NUCLEAR POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Final report on study of advanced fission power reacto’ 
development for the United States. Volume III, 2: 29442 (BCL- 
NSF-C946-2) 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 


Problems especially relating to sea water condensers, 2:29681 
NC-CONF-158) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Construction costs - nuclear power stations, 2:29454 
Nuclear energy economics, 2:29633 
Nuclear power jobs rank TVA among largest constructors, 


2:29462 
NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 
Protective nuclear power plant shell of prestressed reinforced 
concrete, 2:29694 
NUCLEAR POWER PLANTS/COOLING TOWERS 
Cooling tower constructed by new method, 2:29691 
Cooling towers (citations from the NTIS data base). Report for 
1964 Jul 1976, 2:29684 (NTIS/PS-76/0658) 
Coolin oe. Part I. Design and performance (citations from 
the Engineering Index data base). Report for 1970-Jul 1976, 
2: 29685 $(NTIS/PS-76/0659) 
Cooling towers. Part II. Environmental studies (citations from the 
Engineering Index data base). Report for 1970-Jul 1976, 2:29686 
IS/PS-76/0660) 
NUCLEAR POWER PLANTS/COST 
Construction costs - nuclear power stations, 2:29454 
Nuclear i challenge cost estimator talents, 2:29640 
NUCLEAR POWER PLANTS/COST BENEFIT ANALYSIS 
Nuclear Regulatory Commission and its role in environmental 
standards, 2:29948 
Probabilistic methods of assessing risk in cost-benefit analysis of 
nuclear power plants and alternative energy sources, 2:29970 
Quantification and comparison of external costs of nuclear and 
fossil electrical power systems, 2:30908 
NUCLEAR POW: PLANTS/DESIGN 
— plant with nuclear reactor and MHD-system (Patent), 
NUCLEAR POWER PLANTS/DISTRICT HEATING 
Economic and efficient use of heat- and power plants for the 
supply of heat to densely populated areas, taking into account 
the other two energy sources distributed through supply lines, 
uture nuclear power plant: a heating power station, 2:29643 
(CONF-750346-) 
NUCLEAR POWER PLANTS/ECONOMICS 
Specification of a model applicable to offshore geothermal sources 
‘ec progress in g, construction and of 
thermal power plants, scetien plants and nuclear power plants 
P2082) EA countries and in Yugoslavia, 2:29629 (ERGPRO- 
NUCLEAR POWER PLANTS/ELECTRICAL EQ 
IEEE trial-use standard criteria for separation of Class IE 
equipment and circuits, 2:29612 
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NUCLEAR POWER PLANTS/EMERGENCY PLAN 
Requirements set up by the National Board for Nuclear Safety and 
Radiation Protection for emergency training exercises in 
nuclear power plants, 2:29833 SAAS.204) 
NUCLEAR POWER PLANTS/ENGINEERING 
Constructional measures against external effects on a nuclear 
wer plant, 2:29780 ( 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
of in an assessment of the 
wer plants on an aquatic ecosystem, 2:29406 
(CONE-140708) 


Environmental ~ of nuclear power, 2:29720 aaa 

Overview of reactor safety study, WASH-1400, 2:29857 

Power plant operation and climate, 2:29717 yr (CON 

— Be) of the propagation calculations, 2: 

Quantification and Se ya of external costs of nuclear and 
fossil electrical power systems, 2:30908 

NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Ecological impact assessment, 2:29946 (CONF-750706-) 

Environmental impacts of nonfusion power systems — on 
environmental effects of all power sources that — 
competitive with fusion reactor power plants), 2:30912 (BNWL- 
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NUCLEAR POWER PLANTS/FINANCING 
Analysis of current trends in nuclear and fossil powered 
generation costs, 2:29973 
Financing nuclear plants: 1975, 2:29972 
relating to the financing of nuclear power 
ants, 
NUCLEAR POWER PLANTS/FISSION PRODUCT RELEASE 
Radioactive iodine releases from nuclear power plant. I, 2:29721 
(KURRI-TR-125) 
Radioactive iodine releases from nuclear power plant. II, 2:29722 
(KURRI-TR-125) 
NUCLEAR POWER PLANTS/FORECASTING 
Nuclear energy: human and technical — (Quebec), 2:29976 
NUCLEAR POWER PLANTS/FORG 
Production of heavy steel forgings. metallurgy-related properties 
and recent test criteria, 2: 29690 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Assessment of the thorium fuel cycle in power reactors, 2:29641 
(ORNL/TM-5565) 
NUCLEAR POWER PLANTS/HAZARDS 
Accident hazards of nuclear 2:29855 
NUCLEAR POWER PLANTS/H TH HAZARDS 
Health effects of electricity production, 2:29979 
NUCLEAR POWER PLA /HEAT EXCHANGERS 
2-1/4-percent-chromium, 1- t-molybdenum alloy steel 
tubesheet forgings (ASME SA-336 with additional 
uirements), 2:29621 (RDT-M-2-19T(Rev.)(4-76)) 
NUCLEAR POWER PLANTS/HOISTS 
Assembly aj tus for nuclear reactors (Patent), 2:29697 
“General PLANTS/MANAG F 
eral aspects of project or, tion (German Federal 
ublic), 2:29636 (AED Cont 75-765 
NUCL R POWER 
VGB conference on and environment, 2:29398 
(CONF-750346-) 
NUCLEAR POWER PLANTS/OFF-PEAK ENERGY STORAGE 
stations power engineering y report, 
(CONS/2863-1 
organization (German Federal 
le for training nuclear power plant operators, 
(ORNL/TM- 3304) 
oe of the operation personnel, 2:29440 (AED-Conf-75-769- 


NUCLEAR POWER PLANTS/PLANNING 
Final report on study of advanced fission power reactor 
United States. Volume III, 2:29442 (BCL- 


for 
in the construction and operation of 


plants, heating its and nuclear power 
oaee EA countries and in Yugoslavia, 2:29629 (ERGPR 


2) 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 


Contribution to evaluate the safety of reactor pressure vessels 
my from steel and concrete, 2:29850 (ERDA-tr- 


tal stress analysis of the attachment region of 
herical shells with attached nozzles. Part 2b. Radial 
nozzle 7.875 in. O.D.-7.500 in. 1.D. 10.00 in. penetration, 2:29687 
(ORNL/Sub/2203-5) 
valuation of scale-model methods for 
Final report, 2: ee 


NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Focus on greater reliability and verified safety for today’s nuclear 
Quality assurance pro; man or nuc: er its. 
Volume I. Polictes, 9.29443 
NUCLEAR POWER PLANTS/RADIA 
Genetic effects, app. 3 (Effects of energy 9 production by n by nuclear 
wer plants on the human genetic material are discussed), 
:29726 (INIS-mf-3148) 
mception of environmental monitoring at nuclear power plants 
vironmental monitoring of nuclear power ts, 
(SAAS-204) 
Ground survey procedures, 2:30807 (EGG-1183-2339) 
NUCLEAR POWER PLANTS/RADIO ACTIVE EFFL 
Radioactivity ry from o4e) power plants in the Federal 
Republic, 2:29477 (CONF-750346- 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 
Wastes from fossil and nuclear fuels, 2:28957 (CONF-761020-) 
NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 
Influence of plume rise on the consequences of radioactive 
material releases, 2:29835 (SAND-76-0534) 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
ee alloy forgings (ASME SA-182 
with additional requirements), 2:29620 T-M-2-11T(Rev.)(4- 


76)) 
Nickel-molybdenum-chromium alloy welding fittings (ASME SA- 
403 with additional requirements), 2:29622 (RDT-M-2- 


12T(Rev.)(4-76)) 

VGB conference on materials and w prone plants, 1974 - 
VGB materials conference, 1974. Popes, 2:29439 (AED-Conf- 
74-570-000) 


NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 

Preliminary matrix model for quantifying and balancing the socio- 
economic impact of alternative cooling system technologies for 
nuclear power plants, 2:30909 

NUCLEAR POWER PLANTS/REACTOR 
INSTRUMENTATION 
Fail-safe logic elements for use with reactor safety systems, 

2:29792 (CONF-761006-36) 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Set of rules SOR 2 licensing of nuclear reactors (Israel), 2:29613 
(IA-LD-10-2) 

Set A 7 SOR 2 reactor site criteria (Israel), 2:29614 (IA-LD- 
1 

NUCLEAR POWER PLANTS/REACTOR MATERIALS 
VGB conference on materials and welding in — plants, 1974 - 

VGB materials conference, 1974. Papers, 2:29439 (AED-Conf- 
74-570-000) 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Common mode and coupled failure, 2:29832 (RISO-M-1826) 
Guide for “i power plant operators, 2:29648 
(ORNL/TM-5 
ting results ofthe nuclear power stations in the United 

Kingdom, 2:2946 

Operating results of the nuclear power stations and nuclear 
electricity generation in the European Community for 1975, 
2:29464 

Significant milestones: U.S. Central Station nuclear electric 

enerating units, 2:29444 (ERDA-30(10/1/76)) 
ae POWER PLANTS/REACTOR PROTECTION 


Advisability of seismic scram, 2:29847 (UCRL-52156) 
ering approach to common mode failure analysis, 2:29840 
(SRD-R-41) 
Fail-safe logic elements for use with reactor safety systems, 
2:29792 (CONF-761006-36) 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Common mode and coupled failure, 2: 9832 (RISO-M-1826) 
eering approach to common mode failure analysis, 2:29840 
(SRD-R-41) 
Focus on greater reliability and verified safety for today's nuclear 
2: £29978 
(CONE 750643) the planning of nuclear power plants, 2:29779 


NUCLEAR POWER PLANTS/REACTOR SIMULATORS 
—— of the operation personnel, 2:29440 (AED-Conf-75-769- 


) 
NUCLEAR POWER PLANTS/RELIABILITY 
Availability and Sako” of repairable parallel unit 
systems, 2:29638 (SRD-R-41 
NUCLEAR POWER PLANTS, RETROFITTING 
Retrofitted r+ tan heat storage for steam electric power 
stations peakin, er engineering study. Final report, port, 2:29389 
(CONS. 


NUCLEAR POWER PLANTS/SABOTAG 
and the nuclear safeguards issue, 29766 (AD-A- 
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NUCLEAR POWER PLANTS/SAFEGUARD REGULATIONS 
Requirements for the physical protection of nuclear power 
reactors against industrial sabotage, 2:29628 
NUCLEAR POWER PLANTS/ 
Advisability of seismic scram, 2:29847 (UCRL-52156) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Tsunamis effects at coastal sites due to offshore faulting, 2:29809 
(IA-LD-1-106) 
NUCLEAR POWER PLANTS/SITE SELECTION 
Environmental and social issues of site choice for nuclear power 
plants, 2:29724 
Nuclear —— center site survey: 1975, 2:29725 
Set of rules SOR 2 reactor site criteria (Israel), 2:29614 (IA-LD- 


10-3) 
NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 
Energy and society, 2:29941 
Probabilistic methods of assessing risk in cost-benefit analysis of 
nuclear power plants and alternative energy sources, 2:29970 
Quantification and comparison of external costs of nuclear and 
fossil electrical power systems, 2:30908 
NUCLEAR POWE PLANTS/STANDARDS 
RDT Standards status report, ~~ 1, 1976-December 31, 1976, 
2:29617 (RDT-STA S-(-77) 77) 
NUCLEAR POWER PLANTS/SYEAM GENERATORS 
2-1/4-percent-chromium, 1-percent-molybdenum alloy steel 
tubesheet forgings (ASME SA-336 with additional 
uirements), 2:29621 (RDT-M-2- )(4-76)) 
NUCLEAR POWER PLANTS/STEAM SYSTEMS 
Method for estimating steam hammer effects on swing-check 
valves 2:29693 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Consequences of water coolant of the bioto ey from the 
rspective of fishing biology, 2:31209 @) arr 
NUCLEAR POWER PLA /THERMO: 
DOSIMETRY 
Quality control program for an Ontario Hydro operated 
thermoluminescence dosimetry service at nuclear generating 
stations, 2:29808 (HPD-75-6) 
NUCLEAR POWER PLANTS/TUBES 


Nickel-chre molybd olumbium alloy seamless tu! 
(AMS 5590 with additional requirements), 2:29625 (ROTM 
30T(Rev.)(4-76)) 


NUCLEAR POWER PLANTS/TURBOGENERATORS 
Large capacity nuctwar generators, 2:29692 
Protection of large capacity nuclear turbo-generator sets and of 
their auxiliary equipment, 2:29854 


NUCLEAR POWER PLANTS/VALVES 
Assessment of industry valve problems. Final report, 2:29679 
(EPRI-NP-241) 


Evaluation of scale-model methods for ility qualification of 
seismic category I pumps and vaives. Final report, 2:29796 
ifications to existing eq it com! ve damage from 
fast-closing actuators, 2: Oe 
NUCLEAR POWER PLANTS/WASTE HEAT 
Utilisation of waste heat from nuclear power stations for 
production of methanol. Preliminary study to inv the 
energy balance in the process, 2:29631 ag 
tical application o regulations on waste water discharge, 
2:29675 (2:29615 (CONF-750346>) 


See “rao ALPHA REACTIONS 
CARBON 12 REACTIONS 
DEUTERON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
LITHIUM 6 REACTIONS 
NEUTRON REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 
NUCLEAR REACTIONS/Q-VALUE 
Precision energy measurements with the MSU cyclotron, 2:31377 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR SHIPS 
See also NS OTTO HAHN 
NUCLEAR SHIPS/HEARINGS 
Naval Nuclear Propulsion Program: 1976. Hearing before the 
Subcommittee on Legislation of the Joint Committee on Atomic 
Energy, Congress of the United States, Ninety-Fourth 
Congress, Second Session. Testimony of Admiral H. G. 
March 18, 1976, 2:29763 
NUCLEAR SHIPS/LEGISLATION 
Naval Nuclear Propulsion a ape 1976. Hearing before the 
Subcommittee on Legislation of the Joint Committee on Atomic 
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Energy, Congress of the United States, Ninety-Fourth 
Congress, Second Session. Testimony of Admiral H. G. 
Radieonn March 18, 1976, 2:29763 
NUCLEAR SHIPS/PLANNING 
Annual rt 1974, 2:29760 1974)) 
UCTURE/HIGH SPIN STATES 


Nuclei at high angular momenta, 2:31435 
NUCLEAR UCTURE/MASS FORMULAE 

Nuclidic mass relationships and mass equations. III, 2:31430 

— of nuclear energy surface the atomic mass formula, 
NUCLEAR STRUCTURE/NUCLEON-NUCLEON 

INTERACTIONS 

Nucleon correlation effects in mass systematics, 2:31434 
NUCLEAR STRUCTURE/SURFACE PROPERTIES 

— of nuclear energy surface and the atomic mass formula, 


(CLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/DEMOLITION 
Safe explosives for shaped charges, 2:30726 af aad 
NUCLEAR WEAPONS/GO ILICIES 
India’s nuclear option. Atomic diplomacy he decision making 
(Book), 2:29458 
NUCLEAR WEAPONS/INTERNATIONAL AGREEMENTS 
Nonproliferation issues. Hearings before the Subcommittee on 
Arms Control, International Organizations and Security 
Agreements of the Committee on Foreign Relations, United 
States Senate, Ninety-Fourth Congress, First and Second 
Sessions, 2: 29977 
NUCLEAR WEAPONS/RADIATION ACCIDENTS 
Hot spot exercise: 1975 (HSX-75), 2:31262 (UCRL-52117) 
NUCLEAR WEAPONS/SAFEGUARDS 
Nonproliferation issues. Hearings before the Subcommittee on 
Arms Control, International Organizations and Security 
Agreements of the Committee on Foreign Relations, United 
States Senate, Ninety-Fourth Congress, First and Second 
Sessions, 2:29977 
NUCLEASES/BIOCHEMICAL REACTION KINETICS 
Human endonuclease specific for ee sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 
NUCLEASES/METABOLISM 
Human endonuclease specific for apurinic/apyrimidinic sites 
DNA. Partial purification and characterization of =e 
forms from placenta, 2:30942 
NUCLEASES/MOLFCULAR WEIGHT 
——— II, apurinic acid endonuclease, and exonuclease III, 


NUCLEATE BOILING 
See also DEPARTURE NUCLEATE BOILING 
NUCLEATE BOILING/HEAT TRANSFER 
—ere on the rate of boiling heat transfer, 


See also HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
ISOBARIC NUCLEI 
LIGHT NUCLEI 
NUCLEI/MASS 
Mass determination in relation to nuclear structure and to the 
theory of nuclear matter, 2:31427 
Present masses, 2:31362 


See also ADENOSINE 
NUCLEOSIDES/BIOCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 


spectrometry in pharmacokinetics (Measurement of 5-FU, 
nucleosides, morphine), 2:30947 (CONF- 
1027-) 


NUCLEOSIDES/MEASURING METHODS 
Application of ion counting selected i Of. monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
uracil, thymine, nucleosides, morphine), 2:30947 (CONF- 
751027-) 
See also AMP 


ATP 
NUCLEOSIDES 
NUCLEOTIDES/BI 
— of biosynthesis of 
ylic nucleotides from rat tissue uracil following prolonged 
-irradiation, 2:31138 (ERDA-tr-222) 
NUTRITIONAL DEFICIENCY 
ucose flux in 


of fasting nape nd 
cemic by constant infusion -3C-glucose, 
(CONF-751027-) 


See LARVAE 


NUCLEAR POWER PLANTS/SAFEGUARD REGULATIONS §180S 
NUCLEI 
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OAK RIDGE NATIONAL LABORATORY 
See ORNL 


OATS 
Interrelationships between plant cadmium and uptake of some 
= from culture solutions by oats and lettuce, 
OBESITY 
See METABOLIC DISEASES 
OCCUPATIONAL DISEASES 
Occupational lead poisoning, animal deaths, 
contamination at a scrap smelter, 2:31251 
THERMAL PLANTS/CONDENSERS 
ar of using ammonia for a sea thermal power plant, 


OCEAN THERMAL POWER PLANTS/DESIGN 
Method and apparatus for obtaining electrical power from 
water (Patent), 2:29147 
OCEAN THERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that may be 
—_ titive with fusion reactor power plants), 2:30912 (BNWL- 
OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Internal heat transfer experiments in a simulated OTEC 
evaporator tube, 2:29145 (APL/JHU/AEO-76-066) 
— - of using ammonia for a sea thermal power plant, 
4 
OCEAN THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
ERDA’'s solar energy program, 2:29140 


and environmental 


OCEANOGRAPHY 
Turbulence and vertical mixing, 2:30849 (BNL-50484) 
OCEANOGRAPHY/DATA ANALYSIS 


of oceanographic data, 2:30859 (CONF- 
OCEANOGRAPHY/RESEARCH PROGRAMS 
of NRL progress, 2:30206 (NTISUB/B-133-76/008) 


See SEAS 
OCONEE-1 REACTOR/ENVIRONMENTAL 
Effects of entrainment through Oconee Nuclear Station 
ss00as) assimilation rates of phytoplankton, 2:31 193 (C (CONF- 
OCONEE-2 REACTOR/ENVIRONMENTAL EFFECTS 
Effects of entrainment through Oconee Nuclear Station on 
assimilation rates of phytoplankton, 2:31193 (CONF- 
OCONEE-3 REACTOR/ENVIRONMENTAL EFFECTS 
Effects of entrainment through Oconee Nuclear Station on 
sos) assimilation rates of phytoplankton, 2:31193 (CONF- 
ODOCOILEUS 
See DEER 
ODOR/BIBLIOGRAPHIES 
Odor pollution (a bibliography with abstracts). R 
Oct 1976 (220 abstracts), 2:31254 (NTIS/PS-76, 
— BUILDINGS/ENERGY CONSUMPTION 
msumption indicating system (Patent), 2:30088 
OFFIC BUILD! NGS/SOLAR AIR CONDITIONING 
ee and performance prediction of a 77 ton solar air 
wD system: system predictions, 2:29165 (SAN/1122- 
Design and jormance prediction of a 77 


National security and resources study center: a solar cooled 
building, 2:29164 1122-76/2) 
as humidification of Citicorp Center, 2:29184 (SAN/1122- 
ign formance prediction of a 77 ton so! 
conditonng sytem system predictions, 2:29165 (SAN/1122- 


National security and resources study center: a solar cooled 
building, 2:29164 (SAN/1 122-76/3) 
OFFICE BUILDINGS/SOLAR WATER HEATERS 
dehumidification of Citicorp Center, 2:29184 (SAN/1122- 


OFF-PEAK ENERGY STORAGE 
Hydrogen production and 


for 1964- 


ual 


storage in utility systems. Semiann 
report, July 1975-December 31, 1975, 2:29059 (BNL- 


) 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Lithium batteries. Vol. 1. 1964-1974 (citations from the NTIS data 
base). Report for 1964-1974, 2:29876 (NTIS/PS-76/0542) 
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OFFSHORE PLATFORMS/DESIGN 


Lithium batteries. Vol. II. 1975-May 1976 (citations from the 
NTIS data base). Report for 1975-May 1976, 2:29877 (NTIS/ 
PS-76/0543) 


batteries (citations from Index data base). 
rt for 1970-May 1976, 2:29878 1S/PS.76/0544) 


OFFP K ENERGY STORAGE/FEASIBILITY STUDIES 
Underground compressed air energy storage, 2:29981 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Lead batteries (citations from the NTIS data base). Report for 
1964-May 1976, 2:29879 (NTIS/PS-76/0549) 
OFF-PEAK ENERGY STORAGE/LITHIUM-CHLORINE 
BATTERIES 


Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 

OFF-PEAK ENERGY STORAGE/LITHIUM-COPPER 

CHLORIDE BATTERIES 

Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 

OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 

rt lithium alloy/metal sulfide batteries, 2:29904 (CONF- 

Design and performance of Li-Al/iron sulfide cells for utility 
energy storage and electric vehicles, 2:29883 (CONF-760617-3) 

OFF-PEAK ENERGY STORAGE/LITHIUM-WATER-AIR 

BATTERIES 

Activity coefficients of dilute solutions of lithium in liquid 
aluminum-tin alloys: electromotive force measurements and 
interpretation, 2:30386 

OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 

BATTERIES 

Secondary battery or cell with composite electrode (Patent; 
separate portions of electrode optimized for charging and 
discharging), 2:29929 

OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 

BATTERIES 

Ceramics in the sodium-sulfur battery, 2:29905 (CONF-751194-) 

Secondary battery or cell with composite electrode (Patent; 
separate portions of electrode optimized for charging and 
discharging), 2:29929 

OFFSHORE DRILLING/BLOWOUT P 
Parking device for blowout preventer (Patent), 2:28641 
OFFSHORE DRILLING/DIRECTIONAL DRILLING 
Curved well conductors and offshore platform hydrocarbon 
development, 2:28612 
OFFSHORE DRILLING/DRILLING FLUIDS 
Apparatus for removing solids from drilling mud (Patent), 2:28619 
OFFSHORE DRILLING/ENVIRONMENTAL EFFECTS 
Coastal oceanographic processes, 2:30858 (CONF-750706-) 
OFFSHORE DRILLING/SAFETY STANDARDS 

Outer Continental Shelf Standard: safety requirements for drilli 

operations in a hydrogen sulfide environment, 2:28677 (GSS- 
S-1 


Oc: 
OFFSHORE NUCLEAR POWER PLANTS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
OFFSHORE NUCLEAR POWER PLANTS/BIBLIOGRAPHIES 
Offshore structures (a bibliography with abstracts). Report for 
1964-Jul 1976, 2:29723 (NTIS/PS-76/0626) 
OFFSHORE NUCLEAR POWER PLANTS/ 
ENVIRONMENTAL EFFECTS 
Coastal oceanographic processes, 2:30858 (CONF-750706-) 
Potential power-generating stations on the Atlantic Continental 
Shelf, 2:30898 (BNL-50484) 
OFFSHORE NUCLEAR POWER PLANTS/FEASIBILITY 
STUDIES 


Potential power-generating stations on the Atlantic Continental 
Shelf, 2:30898 (BNL-50484) 
OFFSHORE OPERATIONS/MEETINGS 
Eighth annual offshore technology conference. be 3, 2:28467 
OFFSHORE PLATFORMS/CATHODIC PROTECTIO 
Cathodic protection experience in Cook Inlet, Alaska, 2: 728615 
Offshore cathodic protection experience and economic 
reassessment, 2:28616 
OFFSHORE PLATFORMS/CONSTRUCTION 


OFFSHORE PLATFORMS/DESIGN 
2:28 
New concrete platform for 1000 foot depth, 2:28541 
"eon qualities of hy hoy structures for initial or permanent 


Infra: 


OFFSHORE PLATFORMS/FOUNDATIONS 


OFFSHORE PLATFORMS/FOUNDATIONS 
— of Morison’s equation to fixed offshore platforms, 


Grid mat: a new foundation noo od a 28553 
OFFSHORE PLATFORMS/MOTI 
relative motion in offshore supply 
rations, 
OFFS ORE BLATFORMS/POWER SUPPLIES 
Wind as a power source for oceanographic platforms, 2:29370 
(AED-Conf-76-203-005) 
OFFSHORE PLATFORMS/REPAIR 
Underwater repairs to Ekofisk structures, 2:28617 
OFFSHORE PLATFORMS/RESPONSE FUNCTIONS 
Estimation of the foundation condition of a fixed platform by 
measurement of dynamic response, 2:28614 
OFFSHORE PLATFORMS/STABILIZATION 
Stabilized platforms for nuclear reactors and 
troleum uction), 2:30657 
HORE P. "ATFORM S/THERMAL INSULATION 
Heat shield walls on living quarters, installed on drilling and 
roduction platforms at Ekofisk: — North 2:30655 
HORE PLATFORMS/WELDIN 
Dry hyperbaric semi-automatic underwater welding, 2:30659 
Potential weldability problems in underwater welding offshore 
engineering materials, 2:30638 
Underwater wet welding with manual arc electrodes, 2:30658 
OHIO RIVER/THERMAL POLLUTION 
Seasonal distribution and abundance of Ohio River fishes at the 
Electric Generating Station, 2:31226 (CONF- 
OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL FIELDS/EVALUATION 
Use of the volume coefficient of formation oil in calculating 
reserves, 2:28493 
OIL FIELDS/EXPLOITATION 
North Sea oil and gas, 2:28556 
Samotlor: a unique oil field, 2:28546 
Use of data on changes in specific oil and gas reserves over an area 
in planning the exploitation of a deposit, 2:28492 
Variation in time of the number of active wells in the development 
of oil fields, 2:28528 
OIL FIELDS/GAS INJECTION 
Rock-fluid relationship studies on the windfall D-*A reservoir and 
their ged in evaluating gas cycling effectiveness (Alberta 
4 


), 2:285 
OIL FIELDS/WELL SPACING 
Determination of the minimum number of wells when controlling 
the displacement of the oil pool outline in a nonhomogeneous 
stratum, 2:28514 
OIL SAND INDUSTRY/ECONOMICS 
owe new energy sources: the Syncrude case (Booklet), 


OIL SANDS/FLUID INJECTION 
Hydraulic of oil booting (Patent), 2:28813 
OIL SANDS/IN-SITU COMB 
(Patent), 2:28636 


fe) 


oO 


Method for recovering viscous 
OIL SANDS/IN-SITU PR 
Commercial in situ project economics and sensitivities, 2:28810 
Importance of reservoir description in evaluating in situ recovery 
methods for Cold Lake heavy oil. Part I. Reservoir description 
(Alberta Canada), 2:28811 
Importance of reservoir description in evaluating in situ recovery 
—- for Cold Lake heavy oil. Part II. In situ application, 
Recovery of bitumen from tar sands (Patent), 2:28822 
OIL SANDS/STEAM INJECTION 
Hydraulic mining of oil bearing formation (Patent), 2:28813 
Method for setae | viscous petroleum (Patent), 2:28636 
in the Venezuelan Heavy Oil Belt, 2:28601 
ITS/GEOCHEMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coa! regions). Third annual 
—— eae July 1976 (Geochemical survey of coal 
leposits, oil shales, and uranium deposits in western USA), 
38366 (USGS-OFR-76-729) 
OIL SHALE INDUSTRY/ENERGY BALANCE 
a and water —— for an oil shale plant based on 


OIL SHALE INDUS INDUSTRY/FORECASTING 
Paraho: outlook for commercial development, 2:28826 
OIL SHALE INDUSTRY/GASEOUS 'S WASTES 
Sampling strategy and characterization of potential emissions from 
2:25329 (CONF-760602-) 
hale processing technology above ground and below ground, 
28792 (CONF-760602-) 
OIL SHALE INDUSTRY/WATER REQUIREMENTS 
Energy and water requirements for an oil shale plant based on 
Paraho processes, 2:28805 
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OIL SHALE MINING/SURFACE MINING 
Resource — and preliminary planning for surface mining of 
oil shale Piceance Creek Basin, opm 2:28800 
OIL SHALE MINING/UNDERGROUND MINING 
Confined core pillar design for Colorado oil shale, 2:28801 
Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits, 2:28798 
Technical and economic study of an underground mining, 
rubblization and in situ retorting system for deep oil shale 
deposits, 2:28799 
OIL SHALES/CARCINOGENESIS 
Health effects of oil shale processing (Results of chemical analyses 
and animal tests on carcinogenicity of shale oil and solid oil 
shale materials), 2:28836 
OIL SHALES/DIAGENESIS 
Use of clay minerals and inorganic and or 
indicators for evaluating the degree of di 
generating potential of shales, 2:28794 
OIL SHAL /EXPLOSIVE FRACTURING 
Explosive-aided oil shale cavity formation (Patent), 2:28796 
Explosively produced fracture of oil shale. Progress report, July- 
tember 1976, (LA-6594-PR) 
OIL SHALES/GASIFICATION 
Gas industry's long range research and development program for 
producing synthetic fuel gases, 2:28747 
Pipeline gas from oil shale, 2:28828 
——- results of five oil shale conversion experiments at 
Laramie Energy Research — 2:28807 
OIL SHALES/GEOCHEMISTR 
Use of clay minerals and i canate and or 
indicators for evaluating the degree of di 
generating potential of shales, 2:28794 
OIL SHALES/HYDROGENATION 
Process for production of hydrocarbon liquid from oil shale 
(Patent; 850° to 28830 
OIL SHALES/HYDRO. 
Advancing mining technology of oil shale (Review of USBM 
research; preliminary results of drill core and ground water 
testing in Piceance Creek Basin), 2:28797 
OIL SHALES/IN-SITU COMBUSTION 
Serially burning and pyrolyzing to produce shale oil from a 
subterranean oil shale (Patent), 2:28820 
OIL SHALES/IN-SITU GASIFICATION 
Recovery of hydrocarbons by in situ thermal extraction (Patent; 
coal or oil shale), 2:28819 
OIL SHALES/IN-SITU RETORTING 
A tus for obtaining uniform gas flow through an in situ oil 
le retort (Patent), 2:28815 
Lamas apparatus for controlled time/temperature retorting of 
oil shale, 2:28808 (UCRL-52158) 
Method for igniting oil shale retort (Patent), 2:28818 
Oxy modified in situ aap development and update, 2:28806 
Preliminary results of five oil shale conversion experiments at 
Laramie Energy Research Center, 2:28807 
Process for effecting even retort working fluid flow throughout an 
in situ retort pea yr carbonaceous deposits (Patent), 2:28817 
Process for in situ oil le retorting with off gas recycling 
(Patent), 2:28821 
Serially burning and pyrolyzing to produce shale oil from a 
subterranean oil shale (Patent), 2:28820 


Subterranean oil shale pyrolysis with pes and 
consolidating steps (Patent), 2:2881 
OIL SHALES/MINING 
Advancing mining technology of oil shale (Review of USBM 
of drill core and ground water 


ic geochemical 
enesis and oil 


ic geochemical 
enesis and oil 


testing in Piceance Creek Basin), 2:28797 
OIL SHALES/OIL YIELDS 
Pyrolysis of oil shale: effects of thermal history on oil yield (Test 
temperatures 150 to 450°C), 2:28834 
OIL SHALES/PYROLYSIS 
Effect of heating rate on the pyrolysis of oil shale (From 4 to 40 
C/min.), 2:28823 
apparatus for extracting oil from oil shale (Patent), 
1 
Pyrolysis of oil shale: effects of thermal history on oil yield (Test 
temperatures 150 to 450°C), 2:28834 
OIL SHALES/RETORTING 
Mineral Oil Shale Process), 2:2882 
Paraho oil shale retort, 2:28825 
Preliminary results of five oil shale conversion experiments at 
Laramie Energy Research Center, 2:28807 
Process for suatiotion of hydrocarbon liquid from oil shale 
850° to 1250°F), 2:28830 
Superatmospheric pressure shale retorting process (Patent), 


2:28829 
— pressure shale retorting process (Patent), 
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ee h: a brief history (Chronological f dates 
le research: a brie listing o 
and events that represent milestones in the development of oil 
shale technolo, 
OIL SPILLS/BIB TBLIOGRAP 
spill removal techni 


Oil 
Report for’ Jun 976, 2: 38905 | (NTIS 


0637) 
OIL SPILLS/BIOLOGICAL EFFECTS 
Effects of a spill of marine diesel oil on the meiofauna of a sandy 
beach at Picnic Bay, Hong Kong, 2:28709 
OIL SPILLS/CHEMICAL ANALYSIS 
Petroleum analysis: methodology for quantitative and qualitative 
assessment of oil s —¥ 2:287 
OIL SPILLS/ENVIR ENTAL EFFECTS 
Behaviour of oil cts Canadian climatic conditicns. I. Oil on 
water under ice-forming conditions (Controlled spill), 2:28724 
Behaviour of crude oil under fresh-water ice, 2:28698 
OIL SPILLS/ENVIRONMENTAL TRANSPORT 
Random drift of an idealized oil patch, 2:30880 
Review of oil spreading on > sea, 2:28699 (BNL-50484) 
OIL SPILLS/FOREC. 
Methodology for icin of adjacent coastal states. Final 
rt, 2:28695 (AD-A-024483) 
OIL SPILLS/ORIGIN 
Composition and analysis of marine 2 gpa 2:28706 


Crude oil spills research: an investigation and evaluation of 
analytical techniques, 2 28707 
OIL SPILLS/RECO 


Recovering bitumen ad large water surfaces (Patent; conveyor 
belt), 2:28824 


OIL SPILLS/REMOVAL 
Oil spill removal techniques ogee + (a bibli with 
Report for’ Jon 6, 2:2 


1) 
OIL SPILLS/SOCIO-ECONOMIC FACTORS 
of oil pollution. Master's thesis, 2:28697 (AD-A- 
2 
OIL WELLS/DRILL CORES 
— ical evaluation of the diatomite formation of the Lost 
ills field, California, 2:28625 
OIL WELLS/ELECTRIC LOGGING 
Analytical solution of the equation describing electric logging of 
encased wells, 2:28513 
OIL WELLS/FILTERS 
Design of filters for water-lo; 
hydraulic ter, 2:2854 
OIL WELLS/FLUID INJECTION 
Method for increasing the oil recovery from active water drive 
reservoirs (Patent), 2:28629 
OIL WELLS/GAS LIFTS 
Use of gas energy to raise oil from wells, 2:28534 
wes ——s the gas-lift extraction of oil on the Mangyshlak 
ie 
OIL WELLS/HYDRAULIC FRACTURING 
Fracturing with foam, 2:28607 
‘ect of interruptions in oxidizer injection on the temperature 
—" in a formation during intraformation burning, 
OIL WELLS/INTERSTITIAL WATER 
Determination of absorbing and yielding interlayers on the basis of 
data, 2: 28568 
OIL LLS/MICROEMULSION FLOODING 
Method for recovery of acidic crude oils (Patent), 2:28635 
Preinjection bed oe gee to improve oil recovery by 
micellar flooding, 2:28598 
OIL WELLS ILE-PHASE DISPLACEMENT 
Current and required economics in relation to further Alberta 
enhanced recovery of conventional crude, 2:28604 
Pool description and iormance analysis leads to 
Golden Spike's miscible flood (Alberta Canada), 2:28600 
Use of carbon dioxide to increase the ae of oil fields, 2:28552 
OIL WELLS/NATURAL GAS 


wells and estimation of their 


in Washington, D.C., 26-27 2:2 (COO-4019-1) 
OIL WELLS/NEUTRON-G 


Neutron method for determinin 
concentration (Patent), 2:2: 


termining residual fluid 


OIL WELLS/OFFSHORE DRILLING 
Outer Continental Shelf oil and aT : Short course held 
in Washington, D.C., May 26-27, 1976, 2: (COO-4019-1) 
OIL WELLS/OIL FIELDS 
hysical evaluation of the diatomite formation of the Lost 
ills field, California, 2:28625 
OIL WELLS/PRODUCTION 
Analysis of oil well operation at pressure below the saturation 
pressure, 2:28520 


OMEGA WEST REACTOR 
OIL WELLS/PUMPS 
Cae pumping apparatus for oil well production (Patent), 
OIL WELLS/SONIC LOGGING 


OIL WE 
pumping of steam into a formation, 2:28564 
Downhole recovery system (Patent), 2:28622 
Hydrocarbons in underground formations (Patent; hydrogenation/ 
cracking), 2:28621 
Petroleum extraction method and assembly (Patent), 2:28626 
Practical application of steam flood model to the design of 
Emlechheim steam injection project, 2:28606 
Secondary a of oil by steam stimulation plus the 
pate of electrical energy and mechanical power (Patent), 
for recovering viscous petroleum (Patent), 


2:286 
in the Venezuelan Heavy Oil Belt, 2:28601 
IENTS 


— well logging with utilization of reflected waves, 2:28511 
LS/STEAM INJECTION 


Thermal recovery 
OIL WELLS/TEMPERATURE GRAD. 
Effect of calorimetric mixing of various fluids on the temperature 
distribution in an active well, 2:28535 
OIL WELLS/VALVES 
Pressure controlled reversing valve (Patent; for drill stem test of 
offshore oil well), 2:28627 
OIL WELLS/WATERFLOODING 
Dybnik field, 2:28532 
Choosing the pumping pressure in the late stage of oil-field 
working, 2:28531 
Displacement of oil by thickened water from cracked porous 
cavernous reservoirs, 2:28563 
Effect of the degree of uncovering of a formation in the transition 
zone on the flooding dynamics, 2:28530 
Estimating the efficiency of insulation work in productive 
formations without clayey intercalations, 2:28537 
Improving the system of working the Western Tebuk field by 
‘ocal flooding, 2:28551 
Increasing the efficiency of working oil formations by the method 
of inversion of the area flooding system, 2:28529 
Increasing the effectiveness of exploitation of water-oil zones by 
pumping precipitators into the formation, 2:28562 
Reservoir simulation studies reveal key to maximizing waterflood 
oil recovery, Virginia Hills Beaverhill Lake “A” Pool (Alberta 
Canada), 2:28597 
Results of limiting water pumping on an experimental section of 
the Tuymaza oil field, 2:28561 
Some results of the working of deposits through the displacement 
of oil by water, 2:28545 
OIL WELLS/WELL CASINGS 
Planning the rate of lowering of a casing string, 2:28550 
Well bore cleaning device (Patent), 2:28623 
Well plug with anchor means (Patent), 2:28640 
OIL WELLS/WELL COMPLETION 
Possibility of using preliminary structuring of polymeric 
compositions for work, 2:28519 
Water exclusion method for hydrocarbon production wells using 
freezing technique (Patent; petroleum reservoir overlying water 
column), 2:28631 
Well completion method for controlling sand ieee 2:28628 
OIL WELLS/WELL DRILLING 
Method for drilling and treating subterranean formations a 
low fluid loss agent (Patent; for reducing permeability of 
containing subterranean formation), 2:28620 
OIL WELLS/WELL LOGGING 
Determination of formation from inflow curves 
obtained by testing objects with formation testers, 2:28490 
Effect of measurement errors on the accuracy of determination of 
stratum parameters by the pressure recovery curve, 2:28484 
Petrophysical evaluation of the diatomite formation of the Lost 
s field, California, 2:28625 
Use of combined re methods in studying oil and gas 
well sections, 2:28471 (UC as 
OIL WELLS/WELL STIMULATI 
Heavy-oil recovery using the SeiFrac method (Combination of 
chemical explosive fracturing and solvent injection), 2:28503 
(CONF-7406129-1) 
Method for recovering viscous petroleum (Patent), 2:28636 
by alkaline-surfactant waterflooding (Patent), 
: 8 
Oil ae by improved surfactant flooding (Patent), 2:28639 
Selective Fn uggin of formations with foam (Patent), 2:28633 
OKLO PH ION/RADIONUCLIDE MIGRATION 
Retention of reactor products in the Oklo natural fission reactor, 
2:28839 (LA-UR-76-2705) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 


See OWR REACTOR 


OMEGA-784 RESONANCES/DECAY 


OMEGA-784 RESONANCES/DECAY 
Study of neutral mesons decaying into 7i tp 3y and 7itp 4y 
(Pro) experiment), 2:31337 (COO-1545-186) 
ONCOGENIC VIRUSES/BIOLOGICAL EFFECTS 
— in marrow and spleen CFU compartments a 
leukemia virus infection: comparison of Friénd and Rausc 
virus (Mice), 2:31084 
ONCOGENIC VIRUSES/COMPARATIVE EVALUATIONS 
Change in marrow and spleen CFU compartments followin 
leukemia virus infection: comparison of Friend and Rausc’ 
virus (Mice), 2:31084 
ON-LINE CONTROL SYSTEMS/ALGO 
Line surveillance of core parameters for a pressurized water 
reactor, 2:29708 (CEA-CONF-3579) 
ON-LINE MEASUREMENT SYSTEMS/DATA COMPILATION 
PHYCAR system monitor, 2:29711 (NIIAR-P-230) 
ONTARIO/HEAT FLOW 
Geothermal measurements in five small lakes of northwest 
Ontario, 2:29292 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/TRADE 


Impact of the Arab decision makers on the oil market. Master's 
thesis, 2:30005 (AD-A-026375) 

OPEN-CYCLE MHD GENERATORS/MATERIALS 

Behavior/requirements for MHD support systems, 2:30046 
(CONF-751194-) 

Materials problems in open cycle magnetohydrodynamics, 2:30050 
(CONF-751194-) 

OPEN-CYCLE MHD GENERATORS/RESEARCH 

PROGRAMS 

Information on the Canadian program on MHD carried out at the 
University of Toronto, 2:30041 (TH-72-E-29) 

OPEN-CYCLE MHD GENERATORS/WORKING FLUIDS 

Magnetohydrodynamic energy conversion (Calculation of 
composition and properties of seeded combustion products of 
H2-O2 as working fluid), 2:30064 

OPTICAL MODELS/COUPLED CHANNEL THEORY 
Optical model representation of coupled channel effects, 2:31436 
(ORO-5128-7) 
OPTICAL SYSTEMS/MEETINGS 
Fibers and integrated optics. Volume 77, 2:30707 
Imaging through the atmosphere. Volume 75, 2:30706 
ORAL ADMINISTRATION/COMPARATIVE EVALUATIONS 

Experimental studies on the balance sheet and distribution of lead 

using radioactive lead acetate in guinea pigs (7°Pb), 2:31180 
ORANGE EVENT/ENVIRONMENTAL EFFECTS 

United States high-altitude test experiences. A review emphasizing 

the impact on the environment, 2:31303 (LA-6405) 
ORANGE EVENT/HEALTH HAZARDS 

United States high-altitude test experiences. A review emphasizing 

the impact on the environment, 2:31303 (LA-6405) 
ORANGE EVENT/RADIATION EFFECTS 
United States high-altitude test experiences. A review emphasizing 
the impact on the environment, 2:31303 (LA-6405) 
ORANGE-TYPE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
ORBITAL SOLAR POWER PLANTS 
Is solar energy the long-term solution to the energy crisis, 2:29139 
ORE PROCESSING/ENERGY CONSERVATIO) 

a study of the characteristic data and economic 
efficiency of  ‘_e and processing sponge iron, 2:30095 
(ERDA-tr-265) 

OREGON/AQUATIC ECOSYSTEMS 
horizontal distribution of coastal copepods, 2:30862 


See also COPPER ORES 
IRON ORES 
LEAD ORES 
THORIUM ORES 
URANIUM ORES 
VANADIUM ORES 
ZINC ORES 
ORES/MINING 
Study of waste generation, treatment, and disposal in the metals 
—- Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 
ganic constituents of atmospheric particulate matter (Europe; 
Atlantic Ocean), 2:30789 
ORGANIC ACIDS/ELECTRONEGATIVITY 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL EFFECTS 
Dichloromethane as an antisickling agent in sickle cell 
hemoglobin, 2:31252 
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—- (Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


) 
ORGANIC CHLORINE COMPOUNDS/CHEMICAL 
REACTION KINETICS 
Spontaneous demethylation of N- 
methyltetraphenylporphinatocopper(II) chloride in chloroform 
tetraphenyipo itocop’ 2: 
ORGANIC COMPOUNDS 
See also AMINES 
CARBOHYDRATES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 
ORGANIC COMPOUNDS/ENVIRONMENTAL EFFECTS 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) : 
ORGANIC COMPOUNDS/TOXICITY 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
Techniques to assess the effects of toxic organics on marine 
(Cyprinodon variegatus), 2:30873 (EPA-600/3-76- 


079) 
ORGANIC MERCURY COMPOUNDS 
See also METHYLMERCURY 
ORGANIC MERCURY COMPOUNDS/ENVIRONMENTAL 
TRANSPORT 


een studies relating to environmental organomercurials, 
ORGANIC NITROGEN COMPOUNDS 

See also ACRIFLAVINE 
AMIDES 
AMINES 
AMINO ACIDS 
AMYTAL 
ANTIPYRINE 
BARBITURATES 
CAFFEINE 
CHLOROPHYLL 
FLUOROURACILS 
FOLIC ACID 
HEMOGLOBIN 
HYDROXYPROLINE 
IMIDAZOLES 
IMIPRAMINE 
NITROBENZENE 
NUCLEOTIDES 
PHENOBARBITAL 
PICOLINES 
PICOLINIC ACID 
PORPHYRINS 
PROLINE 
PROTEINS 
PURINES 
PYRIDAZINES 
PYRIDINES 
PYRIMIDINES 
THYMINE 
URACILS 
UREA 


XANTHINES 
ORGANIC NITROGEN COMPOUNDS/BIOLOGICAL f 
Isolation of uv-sensitive clones from mouse cell lines by Lederberg 
style 2:31114 
ORGANIC NITROGEN COMPOUNDS/ 
ELECTRONEGATIVITY 
ORGANIC PHOSPHORUS COMPOUNDS 
See also MALATHION 
NUCLEOTIDES 
PHOSPHOLIPIDS 
PHOSPHONATES 
ORGANIC PHOSPHORUS COMPOUNDS/SYNTHESIS 
Phosphonate moiety: labeling with /sup 99m/Tc(Sn) after 
synthetic attachment to diverse biological compounds (3-amino- 
3-carbox Iphosphonic acid), 2:31025 
ORGANIC COMPOUNDS/CORROSIVE EFFECTS 


Effect of organic sulphur contained in natural gas on different 


184S 
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ORGANIC COMPOUNDS/NEUTRON 
DIFFRACTI 
Hydrated proton H* (H20)/sub n/. VI. A neutron diffraction 
study of the isolated group HsOzi.H2O in o-sulfobenzoic acid 
trihydrate, 2:30381 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Methane production from refuse, 2:29088 
solids by anaerobic fermentation, 2:29085 
ORGANO 
See also MICROSOMES 
RIBOSOMES 
Encapsulation o ine in single m' compartment 
liposomes (Mice), 2 1231233 
ORGANOMETALLIC COMPOUNDS 
See also ORGANIC M MERCURY COMPOUNDS 
ORGANOMETALLIC COMPOUNDS/BOND LENGTHS 
Structure of trans-W(CO)4(CNCsHi:)(CS) and a correlation of 
v(CS) frequencies with C-S bond distances in metal 
thiocarbonyl complexes, 2:30395 
ORGANOMETALL COMPOUNDS/ELECTRONIC 
STRUCTURE 


Model or metallic systems. The interaction of *S Be*, 'S Be, 
and *P Be with acetylene and ethylene, 2:30401 
ORGANS 
See also BONE MARROW 
KIDNEYS 
LYMPHATIC SYSTEM 
RESPIRATORY SYSTEM 


pulmonary tumors with (®7Ga, **K, and 
b tracer techniques), 2:31061 


(Oak Ridge National Laboratory.) 
ORNL/INFORMATION CENTERS 


Information center complex at Oak Ridge National 
information services for ERDA activity, 2:31740 


Design and construction of an iodine laser oscillator. Master's 
2:30542 (AD-A-030032) 
OSCILLATORS/FABRICATION 
Design and construction of an iodine laser oscillator. Master's 
thesis, 2:30542 (AD-A-030032) 
OSIRIS REACTOR/AIR CLEANING SYSTEMS 
Osiris reactor descriptive report. Chapter VI Ventilation, 2:29752 
(AAEC-LIB/Trans-603) 
OSIRIS REACTOR/GAMMA FUEL SCANNING 
Gamma at OSIRIS. Determination of the or and 
combustion rate of irradiated fuel elements, 2:29732 ( 
CONF-3533) 
OSIRIS REACTOR/GAMMA SPECTROMETERS 
Gamma a at OSIRIS. Determination of the 
irradiated fuel eiements, 2:29732 ( 


Descriptive report 
water circuits, 2:29753 (AAEC-LIB/Trans-604) 
MYELITIS, 


growth time for radiogenic in man (7*Ra, 
Ra), 2:31169 (ANL-76-88(Pt.2)) 
OSTEOSARCOMAS/MATHEMATICAL MODELS 
Variance of the number of tumors in a model for the induction of 
osteosarcoma radiation, 2:31170 (ANL-76-88(Pt.2)) 
OSTEOSARCOMAS/RADIO OINDUCTION 
ee the tumor rate and the tumor 


for radiogenic in man (?**Ra, 
Ra), 2: 2311 ie 
of radiation-induced tumors. 
~ 1, 1976-February 28, 1977, 
2:31145 (TID-27333) 


Variance of the number of tumors in a model for the induction of 
osteosarcoma by alpha radiation, 2: ee 
OTAKE G FIELD/ELECTRICAL SUR 
Evaluation af geothermal potential resistivity sounding curves 
OTAKE GEOTHERMAL FIELD/GEOTHERMAL WELLS 
Some considerations on well characteristics at Otake and 
Hatchobaru geothermal areas, Japan, 2:29339 


OTAKE GEOTHERMAL FIELD/INJECTION WELLS 
Reinjection of geothermal hot water at the Otake geothermal field 
water apn), 2293 y of —_ to geothermal resources and waste 
water 2:2 


(NU 
See NS OTTO HAHN 
OTTO HAHN REACTOR/REACTOR OPERATION 
Nuclear ship Otto Hahn - test report no. 25 for the period from 
29th January until 19th December 1975, 2:29761 (GKSS-76/E/ 


32) 
OVARIES/RADIATION DOSES 
“ee ovary, and breast doses delivered by CHR diagnostic x- 
own safe h for thermal n radiograph 
-safe shutter ‘or neutron 
2:29748 (LA-6527) 
OXIDASES/METABOLISM 
a of fasting glucose flux in malnourished and 
ypoglycemic children by constant infusion of U-'*C-glucose, 
(CONF.751027.) 
OXIDOREDUCTASES 
See also DEHYDROGENASES 
HYDROXYLASE 
OXIDASES 
OXIDOREDUCTASES/BIOCHEMICAL REACTION KINETICS 
Minimization of a sodium dithionite-derived interference in nitrate 
methy! viologen reactions, 2:30338 


See EPOXIDES 
OXY MODIFIED IN-SITU PROCESS 
Oxy modified in situ process development and update, 2:28806 
OXYGEN/ATOM-MOLECULE COLLISIONS 
Crossed-molecular beam apparatus time-of-fli 
interface (Angular and energy distributions), 2:31317 (IS-4033) 
OXYGEN/BIOLOGICAL 
Effects of power-plant entrainment on oxygen 
(Gammarus, Palaemonetes), 2:31201 (CONF-750425-) 
OXYGEN/CHEMICAL BONDS 
Some experimental observations on H-O hydrogen-bond lengths 
in carbohydrate crystal structures, 2:30404 
Theoretical observations on the structural ee of 
cooperativity in H-O hydrogen bonding, 2: 
OXYGEN/CHEMICAL REACTION KINETICS 
Reactivity of oil shale carbonaceous residue with oxygen and 
carbon dioxide, 2:28835 
OXYGEN/CHEMISORPTION 
The use of x-ray photoelectron penne deus (ESCA) for studying 
adsorbed molecules. Final 30245 253,91) 
OXYGEN/CORROSIVE 
Hydrogen-induced slow crack growth of a plain carbon pipeline 
steel under conditions of cyclic loading, 2:29063 
OXYGEN/PRODUCTION 
Birth and evolution of the techniques of water electrolysis 
(History of development of water electrolysis), 2:29052 
Fundamental investigations and improvements of electrolyzers for 
the production of hydrogen, 2:29053 
Hydrogen production by electrochemical reduction of water 
steam at high temperature, 2:29051 
Problems posed by the flow of electrolytes in water-pressure 
electrolyzers, 2:29050 
OXYGEN 16 TARGET/NEUTRON REACTIONS 
Fast neutron differential cross sections, 2:31387 (ORO-3624-17) 
OXYGEN 17/METABOLISM 
Heavy water effects on the *C/"C ratio of exhaled CO: in rats 
(70), 2:30980 (CONF-751027-) 
OXYGEN 18 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
High spin ae in 7*Mg and **Na populated by heavy ion 
reactions, 2:31394 
OXYGEN EN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES/AVAILABILITY 
ae of the enriched stable isotopes of carbon, 
xygen, and sulphur, 2:31083 (CONF-751027-) 
OXYGEN ISOTOPES/FRACTIONATION 
Geochemical importance of isotopic fractionation sah) 
tion (Escherichia coli), 2:30969 (CONF. 75102 
OXYGEN METERS 


Development of electrolyte analyzer of oxygen content of sodium, 
2:29567 (UJ V-mf-1) 
XYMETHYLENE 


See FORMALDEHYDE 
OYSTERS/BIOLOGICAL ACCUMULATI 
Trace metals in oysters from Knysna =. 2:31239 
OYSTERS/REPRODUCTION 
Effects of a thermal effluent on the reproduction of the American 
oyster (Indian River Bay, Delaware), 2:31198 (CONF-750425-) 


nitrogen, 


185S OYSTERS/REPRODUCTION 
SKELETON 
SKIN 
SPLEEN 
ORGANS/SCINTISCANNING 
86 
ORNL 
See RICE 
OSCILLATORS/DESIGN 
CONF-3533) 
OSIRIS REACTOR/REACTOR COOLING SYSTEMS 
Radionuclide imaging: use in diagnosis of osteomyelitis in 
children, 2:31075 
OSTEOSARCOMAS/GROWTH 


OYSTERS/TEMPERATURE EFFECTS 


OYSTERS/TEMPERATURE EFFECTS 
Combined toxicity effects of chlorine, ammonia, and tem 
on marine plankton. Progress report, September 16, 1975- 
September 30, 1976, 2:30895 (COO-3532. 2) 
Effects of a thermal effluent on the reproduction of the American 
oyster (Indian River Bay, Delaware), 2:31198 (CONF-750425-) 
OZONE/AIR POLLUTION MONITORS 
Method for detecting pollutants, 2:30797 
OZONE/PHOTOCHEMISTRY 
Smog chamber studies on photochemical aerosol-precursor 
relationships. Final Report, Jun 1974-Aug 1975, 2:30758 (PB- 
258828) 
OZONE/QUANTITATIVE CHEMICAL ANALYSIS 
Method for detecting pollutants, 2:30797 


PACIFIC OCEAN/OCEANOGRAPHY 
Turbulence and vertical mixing, 2:30849 (BNL-50484) 
PACKAGING/RECYCLING 
Solid waste reclamation and recycling. Part 1. Packaging and 
containers (a bibliography with abstracts). Report for 1964-may 
76, 2:30626 (NTIS/PS-76/0514) 
PACKED BED/MASS TRANSFER 
Application of the limiting current method to mass transfer in 
packed beds at very low Reynolds numbers, 2:30460 
PAKISTAN/HYDROELECTRIC POWER 
Role of hydroelectric potential in meeting Pakistan's future 
electricity demand, 2:29097 
PALISADES-1 REACTOR/ENVIRONMENTAL EFFECTS 
Effects of the Palisades Nuclear Power Plant on Lake Michigan, 
2:31184 (CONF-750425-) 
PALLADIUM/PRECIPITATION 
Recovery of cesium and palladium from nuclear reactor fuel 
processing waste (Patent), 2:28986 
PALLADIUM 103/RADIATION MONITORING 
Use of °*Pd as a calibration source for the determination of 7°°Pu 
in vivo (?°*Pu), 2:31167 (ANL-76-88(Pt.2)) 
ANCREAS/SCINTISCANNING 


Sequential enzymatic synthesis and separation of ‘*N-L-glutamic 
acid and 1°N-L-alanine (Glutamic acid dehydrogenase, glutamic 
acid-pyruvic acid transaminase), 2:31036 

PANCREAS/SURVIVAL TIME 
Survival of fetal rat pancreases frozen to -78 and -196°, 2:30976 
PANCREAS/TRANSPLANTS 
Survival of fetal rat pancreases frozen to -78 and -196°, 2:30976 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/DESIGN 

Apparatus for enhancing the output of photovoltaic solar cells 

(Patent; parabolic concentrator with cooling system), 2:29128 
PARABOLIC REFLECTORS/HEAT PIPES 

Elimination or control of material problems in water heat p' 

Final report, January 1, 1974-March 30, 1976, 2:29208 (RSry 
RANN/SE/AER-(74)-02056/FR/76/1 ) 
'ARAFFINS 


P. 
See ALKANES 
PARAHO PROCESS 
Paraho: outlook for commercial development, 2:28826 
Paraho oil shale retort, 2:28825 
PARAHO PROCESS/ENERGY BALANCE 
Energy and water requirements for an oil shale plant based on 
Paraho processes, 2:28805 
PARAHO PROCESS/WATER REQUIREMENTS 
Energy and water requirements for an oil shale plant based on 
Paraho processes, 2:28805 
PARAMETRIC INSTABILITIES 
Parametric instabilities below the electron plasma frequency due 
to relativistic corrections, 2:31537 (CEA.N-1896) 
PARASITES 
See also VIRUSES 
PARASITES/TEMPERATURE EFFECTS 
Relationship between thermal loading and parasitism in the 
mosquitofish (Gambusia affinis, metacercaria of trematodes), 
2:30893 (CONF-750425-) 
PARATHYROID GLANDS/BIOLOGICAL EFFECTS 
Lack of effect of calcitonin on the regulation of vitamin D 
metabolism in the rat, 2:30977 
PARTIAL OXIDATION PROCESSES 
Secondary recovery of oil by steam stimulation plus the 
production of electrical energy and mechanical power (Patent), 
PARTICLE DECAY/SUM RULES 
Okubo-Zweig-lizuka rule near new thresholds, 2:31342 
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PARTICLE PRODUCTION/SPACE-TIME MODEL 
New space-time model for hadron-nucleus collisions at 
energies (Cross sections, mass dependence), 2:31352 ‘C O- 
3992-293) 
ARTICLES 


See also DROPLETS 
PARTICLES/MONITORING 
Particle emission reactivity. Final task report, Feb-Jun 1976, 
2:30759 (PB-259300) 
PARTICLES/REMOVAL 
Apparatus for removing sulfur dioxide and particulate matter from 
ue gases 2:29423 
Treatment of flue gases containing boron compounds (Patent), 


PARTICLES/TOXICITY 
Toxicity of particles on intracoronary i eaten (/sup 99m/Tc 
tracer tec microspheres), 2:3117 
PARTICLES 
See FUEL PAR TICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 


PATHOLOGICAL CHANGES/RADIOINDUCTION 
Dose effect relationship for epilation and late effects on spinal 
cord in rats ex: to gamma rays, 2:31158 
PATIENTS/DIAGNOSTIC IQUES 
Financial operation and management concepts in nuclear 
medicine, 2:31067 
Value measurement of nuclear medicine procedures, 2:31068 
PATTERN RECOGNITION 
et “10 analysis by pattern recognition, 2:31716 (CONF- 
PDP COMPUTERS/PROGRAMMING 
FORODT: Fortran debug routine for the PDP-11 (RT-11) (For 
run-time debugging), 2:31730 (SAND-76-8265) 
PEA PLANT 
See PISUM 
PEAT/QUANTITATIVE CHEMICAL ANALYSIS 
Oxygen isotope ratios of organic matter: analyses of natural 
compositions 2:30960 (CONF-751027-) 
PEC BRASIMONE REACTOR/PIPES 
PIPE STRESS and VERPIP codes for stress analysis and 
verifications of PEC reactor piping, 2:29565 (RT/ING-75-1) 


(FUEL) 
See FUEL PELLETS 
(CILLAMINE/COMPLEXES 
/sup 99m/Tc-penicillamine complexes, 2:31024 
PENNSYLV. ‘SURFACE MINING 


Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report, 19 Jun-19 Sep 1976, 
2:28356 (E-77-1 

PENTADIENES/OXIDATION 

Photooxidation of a tetranuclear cluster complex in the presence 
of halocarbons: photochemistry of the carbonyl-n5- 
cyclopentadienyliron (I) tetramer. Technical report, 2:30410 
(AD-A-032388) 

‘AERYTHRITOL TETRANITRATE 


ae — of a platinum reforming catalyst in a tubular reactor, 
PEROXY RADICALS/ABSORPTION SPECTRA 
— or and rates of formation and decay of the 
ical, 2:30416 
PEROXY RADICALS/CHEMICAL PREPARATION 
Absorption and rates of formation and decay of the 
, 2:30416 
PEROXY RADICALS/CHEMICAL REACTION KINETICS 
Absorption spectrum and rates of formation snd decay of the 
CHs30O; radical, 2:30416 


See also DIAL PAINTERS 
MEDICAL PERSONNEL 
MINERS 
RADIOLOGICAL PERSONNEL 
or training nuclear power it operators, 
(ORNL/TM- 3304) 
= of the operation personnel, 2:29440 (AED-Conf-75-769- 


PERSONNEL/INCOME 
National survey of compensation 1976. Paid scientists and 


engineers engaged in research and development activities, 
2:31711 A-76/157) 


PERSONNEL/MEDICAL SURVEILLANCE 
Characterisation of the working conditions at research 
and of the state of health of staff, 2:29834 (SAAS-204) 


186S 
PATHOLOGICAL CHANGES 
See PETN 
PENTANE/ISOMERIZATION 
PERSONNEL 
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PERSONNEL/RADIATION HAZARDS 
jiation-exposure O personnel at Asse pilot t, 2:2899 
(CONF-761020-) 
PESTICIDES/BIOLOGICAL EFFECTS 
Techniques to assess the effects of toxic 


(Pentaerythritol tetranitrate.) 
PETN/PRODUCTION 
LX-13 com scale up evaluation, 2:30715 
A 


UCTION 
Coke and coal chemicals in 1975, 2:28251 (NP-21687) 
PETROLEUM 
See also SHALE OIL 
PETROLEUM/ABSORPTION SPECTROSCOPY 
Crude oil spills research: an investigation and evaluation of 
analytical techniques, 2:28707 
PETROLEUM /BIO: ICAL EFFECTS 
Behaviour of oil under Canadian climatic conditions. I. Oil on 
water under ice-forming conditions (Controlled spill), 2:28724 
PETROLEUM/CAPITAL 
Input-output capital coefficients for energy technologies (Input- 
output ede 2:29940 (BNL-50608) 
PETROLEUM/CHEMICAL ANALYSIS 
Frequency dielectric method of determining salt contents on 


crude petroleum and roducts, 2:28729 
PETROLEUM/CHEMI ‘AL COMPOSITIO IN 


Coal technology program. Quarterly progress report for the 
riod endin tember 30, 2:28247 (ORNL-5224) 
OLEUM/ EMICAL PROPERTIES 

“oan oils from the Za 


noe Tashly field, 2:28725 
PETROLEUM/COMBUSTION PROPERTIES 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB-253665) 
PETROLEUM/DATA COMPILATION 
Energetics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
PETROLEUM/DEHYDRATION 
Effectiveness of feeding Disolvan 4411 into an oil pipeline during 
the dehydration of oil, 2:28721 
PETROLEUM/DEMULSIFICATION 
Intra-pipe demulsification of oil in a flowing oil-water-gas mixture, 
2:28717 
PETROLEUM/DENSITY 
a a viscosity, density and temperature of petroleum, 
2:2: 
PETROLEUM/DESULFURIZATION 
Combined desulfurization and hydroconversion with alkali metal 
hydroxides (Patent), 2:28669 
PETROLEUM/ENHANCED RECOVERY 
Enhanced recovery in Alberta: a review and the role of the 
Energy Resources Conservation Board, 2:28605 
PETROLEUM/GAS CHROMATOGRAPHY 
Crude oil spills research: an investigation and evaluation of 
analytical techniques, 2:28707 
PETROLEUM/HYDROCRA 
Hydrocarbon conversion process employing boria-alumina 
compositions (Patent), 2:28667 
PETROLEUM/HYDROGENATION 
Combined desulfurization and hydroconversion with alkali metal 
hydroxides (Patent), 2:28669 
PETROLEUM/LAND LEASING 
— plan and final environmental statement, 2:30914 (NP- 
11 
PETROLEUM/MARKET 
Impact of the Arab decision makers on the oil market. Master's 
is, 2:30005 (AD-A-026375) 
ic of Germany in 1975 


Petroleum market of the Federal R 
with special regard to fuel oil, 2: 
PETROLEUM/MASS SPECTROSCOPY 
Crude oil spills research: an investigation and evaluation of 
analytical tec ues, 2:28707 
PETROLEUM/MA LS HANDLING 
Handling of petroleum a products, 2:28661 
PETROLEUM/METAMO 
Depth, time, and mechanism rag of the heavy to medium- 
vity naphthenic ——_ oils, 2: 


OLEU 
ending September 30, 28047 (ORNL 5224) 
OLEUM/ORIGIN 


Depth, time, and mechanism of origin of the heavy to medium- 
vity naphthenic crude oils, 2:28500 
OLE HYSICAL PROPERTIES 


Behaviour of oil under Canadian climatic conditions. I. Oil on 
water under ice-forming conditions (Controlled spill), 2:28724 


Behaviour of crude oil under fresh-water ice, 2:28698 
Crude oils from the Zapadnoe Tashly field, 2:28725 | 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB.253665) 
PETROLEUM/PRODUCTION 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
Relative economics of recovering and upgrading Alberta's 
hydrocarbon resources, 2:28679 
PETROLEUM/PROSPECTING 
spectra of organic matter in waters of the 
of determination of temperature cae, 
thermophysical properties of rocks, 2:28476 
Utilization of MT-5-EX- in 2:29262 


PETROLEUM/QUALITA ALYSIS 
Analysis of — extracts of crude nian eh by gel permeation 
PETROLEUM 


Strategic Plan (Public Law 94-163, Section 
154), 2:30006 (FEA/S-76/458) 
PETROLEUM/RHEOLOGY 
Rheological characteristics of anomalous oils, 2:28731 
PETROLEUM/STORAGE 
Strategic Petroleum Reserve Plan (Public Law 94-163, Section 
154), 2:30006 (FEA/S-76/458) 
Survey of salt deposits and salt caverns: their relevance to the 
strategic petroleum reserve, 2:28711 (FEA/S-76/310) 
PETROLEUM/STORAGE FACILITIES 
Strategic Petroleum Reserve. Draft environmental im) 
statement for Central Rock Mine (Kentucky; 14 million barrels; 
limestone), 2:28700 (FEA/S-76/489) 
Strategic Petroleum Reserve. Draft environmental impact 
statement for Ironton Mine (Ohio; 21 million barrels; limestone), 


t 
million 


2:28701 (FEA/S-76/490) 

Strategic Petroleum Reserve. Final environmental im 
statement, West Hackberry salt dome (Louisiana; 
barrels), 2:28702 (FEA/S-76/503) 

Strategic Petroleum Reserve. Draft environmental impact 
statement for Kleer Mine (Texas; 30 million barrels; salt), 
2:28703 (FEA/S-77/003) 

Strategic Petroleum Reserve. Final environmental im a 
statement for Cote Blanche Mine (Louisiana; 27 barrels; 
salt), 2:28704 (FEA/S-77/016) 

PETROLEUM/SURFACE TENSION 
Interfacial structure and its relation to interfacial tension, 2:28574 
PETROLEUM/THERMODYNAMIC PROPERTIES 
Hydrocarbons for fuel - 75 years of materials research at NBS. 
Final report, 2:28320 (PB-253665) 
PETROLEUM/TRANSPORTATION SYSTEMS 
Planning and construction of stations for oil pipelines. 1, 2:28718 
PETROLEUM/UNDERGROUND STORAGE 

Petromechanics applied to oil and gas storage, 2:28739 

Storage of hydrocarbons in caverns under consideration of public 
safety, regional ae, and environmental protection, 2:28738 

PETROLEUM/VISCOS 
— between viscosity, density and temperature of petroleum, 
:28732 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/EVALUATION 

Clastic formation evaluation program in cased holes for both fresh 

and saline formation waters to determine hydrocarbon content, 


2:28497 
PETROLEUM DEPOSITS/EXPLORATION 
Determination of formation parameters from formation-tester data 
with allowance for the post-influx effect, 2:28488 
Oil and gas exploration in the Federal Republic of Germany in 
1974, 2:28554 
Study of absorbing horizons under conditions of steady and 
unsteady fluid filtration, 2:28487 
PETROLEUM DEPOSITS/GEOLOGIC STRUCTURES 
Evolution of the geothermal field of the Pripyatskii oil-gas-bearing 
pool in relation to oil content, 2:28499 
Halite neogenesis at the oil-water contact zone of the Zadon 
one of the Ostashkovich site, 2:28498 
PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 
Performance simulation of the Snipe Lake Beaverhill Lake A 
pee geologically complex reservoir (Alberta Canada), 


Summary report of the regional geology, petroleum potential, 
environmental geology, and technology for exploration and 
development in the area of proposed Lease Sale 48, California 
Continental Borderland, 2:28472 (U: SGS-OFR-76-787) 

PETROLEUM DEPOSITS/GEOLOGY 
Im a of aquathermal pressuring effect in Gulf Coast, 
728495 
Oil and gas provinces in the North Sea, 2:28491 


PETROLEUM DEPOSITS/GEOLOGY 

PETN 


PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 


PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
Oil and of Kentucky, Sheet Part, 2:28470 
PETROLEUM DEPOSITS/LITHO 
Lithologies, environments, and eae - the 
Mississippian Greenbrier Group in West Virginia 2:28469 (NP- 
21629) 

PETROLEUM DEPOSITS/MAGNETOTELLURIC SURVEYS 
Possibility of studying deep tectonics of Pokutian-Bukovinian 
thians by Magnetotellurian methods, 2:28475 

PETROLEUM DEPOSITS/MAPS 
Oil and gas map of Kentucky, Sheet 4, Eastern Part, 2:28470 
PETROLEUM DEPOSITS/PERMEABILITY 
Prediction of molecular diffusion at reservoir conditions. Part I. 
Measurement and prediction of binary dense gas diffusion 
coefficients, 2:28609 
PETROLEUM DEPOSITS/PETROLOGY 
Lithologies, environments, and reservoirs of the middle 
Mississippian Greenbrier Group in West Virginia, 2:28469 (NP- 
21629) 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Geophysics: a key to energy independence, 2:31265 (CONF- 
761029-(Absts)) 
in materials procurement and conservation, 


PETROLEUM DEPOSITS/SIMULATION 
History matching three dimensional models using optimal control 
theory, 2:28595 
Is there a role for the ape a in enhanced recovery, 2:28603 
Performance simulation of the Snipe Lake Beaverhill Lake A 
pen geologically complex reservoir (Alberta Canada), 
2:2 


PETROLEUM DEPOSITS/WELL LOGGING 
Possibility of multielemental analysis of slurry in study of 
geological section of wells, 2:28486 
State and prospects of development of geophysical well 
ee for oil and gas, 2:28474 
PETROLEUM DISTILLATES/HYDROCRACKING 
— a lubricating oils from the hydrocracking process, 
PETROLEUM DISTILLATES/MARKET 
Petroleum market shares: a report on sales of distillate and residual 
fuel oil to ultimate consumers, 1975, 2:28680 (PB-260565) 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 
Nature of potential oil industry operations on the Atlantic 
Continental Shelf, 2:30899 (BNL-50484) 
PETROLEUM INDUSTRY/OFFSHORE DRILLING 
Deminex in the North Sea. In the oilfield ‘Thistle’ the offshore 
platform is put down, 2:28630 
PETROLEUM INDUSTRY/POWER SUPPLIES 
se power supply and distribution in mineral oil regions, 


2:2 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
put-output capital coefficients for energy tec i put- 
output model), 2:29940 (BNL-50608 
PETROLEUM PRODUCTS/CONVERSION 
Hydrocarbon conversion with an acidic, sulfur-free trimetallic 
catalytic composite (Patent), 2:28645 
PETROLEUM PRODUCTS/EXPLOSIONS 
— of petroleum products under vacuum conditions, 


PETROLEUM PRODUCTS/MATERIALS HANDLING 
Handling of petroleum and petroleum products, 2:28661 
PETROLEUM PRODUCTS/STORAGE 
Survey of salt deposits and salt caverns: their relevance to 
strategic petroleum reserve, 2:28711 (FEA/S-76/310) 
PETROLEUM REFINERIES 
Refinery materials problems caused by hydrogen and industry 
remedy, 2:28664 
PETROLEUM REFINERIES/CORROSION PROTECTION 
Overhead corrosion in crude oil distillation o— 2:28660 
PETROLEUM REFINERIES/CYCLONE SEPARATORS 
Comparison of certain types of cyclones tnstalled within fluid-bed 
rocess vessels, 2:28648 
OLEUM REFINERIES/ENERGY POLICY 
Excess refinery capacities. Problem solving: a ae ona 
—— and a European scale (German Federal Republic), 
Degradation of phenolic compounds downstream from a 
troleum refinery complex, 2:28694 
OLEUM REFINERIES/GASEOUS WASTES 
= applications in petroleum refinery pollution control, 
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PETROLEUM REFINERIES/LIQUID WASTES 
applications in petroleum refinery pollution control, 
PETROLEUM REFINERIES/MATHEMATICAL MODELS 
Problem of determination of the parameters of the current 


2:28656 
PETROLEUM REFINERIES/POWER SUPPLIES. 


New 6-kv auxiliary system in the thermal power plant of the 
Schwechat refinery, 2:28649 
PETROLEUM REFINERIES/SAFETY 
Industrial safety at the center of attention of the ministry of the 
he refining and petrochemical industry of the USSR, 
PETROLEUM REFINERIES/WASTE PROCESSING 
ae “ad petroleum wastes formed in treating refinery effluents, 
PETROLEUM REFINERIES/WASTE WATER 
Biochemical treatment of waste water in Groznyi group of 
refineries (Comparison with mechanical processing), 2:28691 
Comparative toxicity of individual so of Kirishi 
waste water after biological treatment, 2:28690 
Waste-water treatment at the 24th Party Contress Novo-Gor’kii 
troleum refinery, 2:28687 
PETROLEUM REFINERIES/WATER POLLUTION CONTROL 
Biochemical treatment and reuse of ‘industrial drain water’ in 
Polotsk refinery, 2:28684 
and public-health effectiveness of sanitary. 
gineering measures to protect surface water ae °2:28685 
Pros — for improvement of refinery circulating water systems, 


Status and prospects for improvement in biochemical treating 
facilities for refinery waste waters, 2:28683 
PETROLEUM REFINERIES/WATER REQUIREMENTS 
Primary trends in improvement of water supply, sewage, and 
waste-water treating systems in refineries, 2:28682 
Prospects for development in water usage and water discharge in 
susinaen refineries and petrochemical plants, 2:28647 
(OLEUM RESIDUES 


See HEAVY OILS 
PETROLEUM SULFONATES/SURFACE TENSION 
Interfacial structure and its relation to interfacial tension, 2:28574 
PETULA TOKAMAK/PLASMA DIAGNOSTICS 
Annual progress report of the Grenoble Research Group, 
susan December 31 1975, 2:31485 (EUR-CEA-FC-810(pt. » 
See BACTERIOPHAGES 
CEUTICALS 


See DRUGS 
PHARMACOLOGY/STABLE ISOTOPES | 
= isotope methods for pharmacokinetic studies in man (N- 
acetylprocainamide, 2:30950 (CONF-751027-) 
paired A synthesis in roots of y-irradiated seedlings, 
(3H and '‘C tracer techniques, Phaseolus aureus, 
PHASEOLUS 
in wn in desert soil with 
nitrogen deficiency (Phaseolus, Hileria, Hordeum), 2:30975 
PHENOBARBITAL/BIOLOGICAL EFFECTS 
Breath analysis of **CO2 following N-demethylation of '*C- 
———- yrine: a measure of liver microsomal function, 2: 
(CONF-751027-) 
PHENOBARBITAL/METABOLISM 
Quantitative determination of phenobarbital derivatives by GC- 
MS (Deuterium, rats), 2:30989 (CONF-751027-) 
PHENOBARBITAL/QUANTITATIVE CHEMICAL ANALYSIS 
Quantitative determination of phenobarbital derivatives by GC- 
MS (Deuterium, rats), 2:30989 (CONF-751027-) 
PHENOL/POLYMERIZATION 
Polymerization of aromatic molecules on smectite, 2:30396 
PHENOLS 
See also PHENOL 
PHENOLS/BIODEGRADATION 
Degradation of phenolic comp<unds downstream from a 
leum complex, 2:28694 


penton 
ABOLISM 
Use of deuterated tyrosine and phenylalanine in the study of 
catecholamine and aromatic acid metabolism, 2:31007 {CONF- 
751027-) 
See ANILINE 


See ANISOLE 


188S 
é Organic constituents of atmospheric particulate matter (Europe; 

Atlantic Ocean), 2:30789 

PHENOLS/ELECTRONEGATIVITY 

P 

P 

PHENYLMETHYLETHER 


JUNE 30,1977 


Uranium in the Phili 
PHOSPHATASES/BI 
Human endonuclease > for apurinic/apyrimidinic sites in 

: and characterization of multiple 


forms from placenta, 2: _ 
PHOSPHATES/BIOASSAY 


Presence of diadenosine 5’,5’”- 
mammalian cells in levels with 


PHOSPHATES/METABOLISM 


Use of ethanols labeled with stable 30983 (ONE. 1027) studies in 
vivo 13C, rats), 2:30983 INF-75 1027) 


PHOSPHATIDE 
See PHOSPHOLIPIDS 
es in xyproli ipid content rat as 
function of dosage of administered plutonium, 2:31175 A- 
tr-. 
PHOSPHOLIPIDS/BIOCHEMICAL RiACTION KINETICS 


Role of apolipoprotein A-I in the structure of human serum high 
density reconstitution studies, 2:30941 


PHOSPHONA / (Sa) 
Phosphonate moiety: ig wi teu 99m/T after 
synthetic attachment to diverse bio! (3-amino- 
3-carboxypropyl honic acid), 2:31025 


PHOSPHORIC ACID/ 
NIOSH analytical methods for Set M, 2:30331 (PB-254228) 
PHOSPHORUS/BIOLOGICAL EFFECTS 
Mathematical model of phytoplankton growth and class 
Succeasion in Saginaw Bay, Lake Huron, 23086 (EPA-600/3- 
PHOSPHORUS/ENVIRONMENTAL EFFECTS 
Lake Eutrophication: results from the National Eutrophication 
as depicted by predictive 


wa Lake recovery 
modeling, 2:30875 (EPA -600/3-75-079) 
PHOSPHORUS/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
—- from it in the purified flue gas, 2:28317 (CONF- 


PHOSPHORUS 31/GIANT RESONANCE 
Study of the giant dipole resonance region of *'P, 2:31396 (ORO- 


3624-17) 
PHOSPHORUS 31/RESONANCE 
Search for the isovector E2 resonances in *'P, ®*°Y and “Ni, 
2:31406 (ORO-3624-17) 
PHOSPHORUS 32/MAXIMUM 
Maxim 


KINETICS 
Novel enzymic machinery for the metabolism of oxalacetate, 
and pyruvate in pseudomonas 
citronellolis, 2:30943 
PHOSPHORUS COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structure of og mg 1,4-diyi)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
PHOSPHORUS COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
IFERASES 


OTRANS 
See also HEXOKINASE 
NUCLEASES 
STREPTOKINASE 
REACTION 


KINETI 
Novel enzymic machinery for the metabolism of oxalacetate, 


PHOSPHOTRANSFERASES/METABOLISM 
Effects of preventive administration of ATP on biosynthesis of 
uridylic nucleotides from rat tissue uracil following prolonged 
y-irradiation, 2:31138 (ERDA-tr-222) 
ICAL OXID. 


‘AL 
The transport of beyond urban Final 2:30754 
areas. report, 2: 
(PB-253736) 
The transport of oxidant beyond urban areas. Appendices A-D. 


Final 2:28858 (PB-253737) 
PHOTOC ICAL OXIDANTS/MATHEMATICAL MODELS 
Photochemical oxidant Volume II. Detailed technical 


report. Final report, 2:307 246208) 


PICOLINIC ACID/BIOSYNTHESIS 


PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Advanced isotope separation technology (Summaries of research 
activities at Lawrence Berkeley , University of 
California), 2:30407 (LBL-4550) 
Molecular sciences (Summaries of research acti at Lawrence 
Berkeley Laboratory, University of California). 22 2: 31318 


4550) 
DISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
(OTOELECTRON SPECTROSCOPY/REVIEWS 
Photoelectron spectrometry: experiments with atoms, 2:30348 
ERFORMANCE 


PHOTOGRAPHIC FILM DOS 
Chemical d of high-energy particles, 2:30683 (UCRL- 
Trans-11187) 
IOTOGRAPHY 


Aerial reconnaissance systems: aircraft. Volume 79, 2:30451 
Spectrometric c teristics o 49B vad 
Cherenkov gamma spectrometers), ERDA-tr- 
PHOTOMULTIPLIERS/PERFORMANCE TESTING 
bem of 5-inch Venetian-blind-type photomultiplier tubes (For 
Cherenkov counters), 2:30687 (LA-6441-MS) 
PHOTON-ELECTRON INTERACTIONS/COULOMB FIELD 
Transformation of high energy electrons to muons in the 
field of a nucleus (S matrix unitarity, cross sections, Fermi V-A 


theory, scatterin a 2:31345 
PHOTONUCLEAR ONS/PRECOMPOUND-NUCLEUS 
EMISSION 


Pre-equilibrium particle decay in the photonuclear reactions 
Preeti and quasi-deuteron models), 2:31392 (ORO-5128-4) 
IS/BIOLOGICAL MODELS 
Potential influence of thermal effluents on the production and 
water-use efficiency of mangrove species in South Florida 
Laguncularia racemosa), 2:31196 (CONF- 


PHOTOSYNTHESIS/DATA ANALYSIS | 
Analysis of uniformity of '*C incorporation 
PHOTOS IS/ELECTRO 
Path of electrons in mn ong 2:31094 
PHOTOS YNTHESIS/FLUORESCENCE 
Picosecond exciton annihilation in photosynthetic systems, 2:31091 
PHOTOSYNTHESIS/TRACER TECHNIQUES 
Biosynthetic and biophysical information from ™C-'°C multi 
by °C nuclear tic resonance, 2:30955 (CONF-751027-) 
PHOTOVOLTAIC CELLS/PHYSICAL PROPERTIES 
Introduction to the theory of photovoltaic cells, 2:29121 
Tomorrow’s solar cells, 2:29120 
PHOTOVOLTAIC CONVERSION/ECONOMICS 
Possibilities of the use of solar energy for generating electricity for 
terrestrial use, 2:29118 
PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
ERDA’s solar energy program, 2:29140 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
— ns survey of solar energy using semiconductors, 
PHWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
On-line chemical control, reactors and heavy water plants 
(PHWR), 2:29534 (AECL-5550) 
PHYSICAL CHEMISTRY/CHEMICAL REACTION KINETICS 
Reaction rate data. Number 55, 2:30365(AD-A-027201) 
PHYSICAL PROTECTION DEVICES 
Task 5c: measurement and instrumentation under subsystem 
design of the LLL safeguard material control program (For fuel 
reprocessing plant), 2:29030 (UCRL-13709) 
PHYSICAL PROTECTION DEVICES/DATA ACQUISITION 


SYSTEMS 
Video subsystem of the adaptive intrusion data system, 2:29029 
(SAND-76-0605) 
PHYTOPLANKTON/PRODUCTIVITY 
Mathematical model of phytoplankton growth and class 
succession in Saginaw Bay, Lake Huron, 2:30861 ieee! 
76-079) 


FENCE 
See CUSPED GEOMETRIES 


LINES 
See also PICOLINIC ACID 
PICOLINES/COMBUSTION PRODUCTS 
Chemical reactions in the conversion of fuel nitrogen to NOx, 
2:28449 (EPA-600/2-76-152a) 
PICOLINES/PURIFICATION 
Obtaining pyridine bases of high degree of purity (6 refs.), 2:28313 
PICOLINIC ACID/BIOSYNTHESIS 
Novel metabolic pathway in the metabolism of 5-(4'-chloro-n- 
butyl linic aid tracer techniques, rats), 2:30886 
'-751027-) 


of 
-751027-) 


1898S 
PHILIPPINES/URANIUM DEPOSITS 
_ _ 
PHOSPHATASES/METABOLISM 
Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
P 
and sulphur-35 to atmosphere in a milk producing area, 2:30805 
(AHSB(RP)M-21) 
PHOSPHORUS COMPOUNDS/BIOCHEMICAL REACTION 
phosphoeaclpyruvate, and pyruvate in pecudomones 
| 


PICOLINIC ACID/METABOLISM 


PICOLINIC ACID/METABOLISM 
* Novel metabolic pathway in the metabolism of 5-(4*-chloro-n- 
acid (1°C, 4C tracer techniques, rats), 2:30986 


(CONF-751027-) 
PINS (FUEL) 
See FUEL PINS 
PION DETECTION/TELESCOPE COUNTERS 
— scintillation type 1052 CAMAC counter, 2:30691 (ERDA- 
tr- 


/1- 
PION MINUS-PROTON INTERACTIONS/FINAL-STATE 
INTERACTIONS 


Study of neutral mesons decaying into tp 3y and tp 4y 
(Proposed experiment), 2: 31339 (COO 0-154. 
PION PLUS-PROTON INTERACTI SPECTRA 
in 7rip interactions at 5 2:31338 
PI 
See also PIONS NEUTRAL 
PIONS/PARTICLE SOURCES 
Pigmi mechanical fabrication (Pion Generator for Medical 
rradiations (PIGMI)), 2:30661 (LA-UR-76-1960) 
PIONS NEUTRAL/PARTICLE PRODUCTION 
70 production in Ad interactions at 10.5 GeV/c, 2:31338 
PIPE JOINTS/DES 
LMFBR flexible pipe joint development program. Annual 
technical progress rERDA government fiscal year 1976 and 
1976T, 2:29539 ae RDA-13184) 
PIPELINE QUALITY 
See HIGH BTU GAs 
PIPELINES 
See also SLURRY PIPELINES 
PIPELINES/ACOUSTIC EMISSION TESTING 
AE in se rocedures for evaluating gas distribution pipelines, 
2:30511 (CONF-760689-) 
PIPELINES/CLEANING 
ae oy in cleaning pipelines with a variable-diameter scraper, 


2:287 
PIPELINES/CONSTRUCTION 
Planning and construction of stations for oil pipelines--2, 2:28719 
PIPELINES/EMBRITTLEMENT 
Hydrogen embrittlement in | lines, 2:30512 (CONF-760689-) 
PIPELINES/FABRICATIO 
Influence of processing on properties of molybdenum steels for 
ipelines, 2:30218 
PIPELINES/FLUID FLOW 
Simplified underground methane mains calculation, 2:29077 
PIPELINES/FRACTURE PROPERTIES 
Fracture propagation in gas pipelines - relevance to submarine 
lines, 2:30519 
PIPELINES/GAMMA RADIOGRAPHY 
— testing (Natural gas), 2:30516 (CONF- 
Responsibility in pipeline radiographic inspection, 2:30504 
(CON -760689- 
PIPELINES/HEAT TRANSFER 
Conjugated problem of heat eo between an undergrourd 
oil pipeline and environment, 2:2871 
as an underground pipeline filled with paraffinic oil, 


PIPELINES/JOINTS 
Economic models of subsea pipeline connectors, 2:30640 
Ultrasonic examination of plastic socket and butt joints (Natural 


Reducing the hazard, 2:28782 
og in-service pipeline ins ion survey (Natural 
2:30510 (CONF-760689-) 
Transportation of hydrogen ee: interaction of NDE and 


material requirements, 2:2 
PIPELINES/MAINTENANCE 
= maintenance programs (Natural gas), 2:30515 (CONF- 


7 
PIPELINES/NONDESTRUCTIVE TESTING 
NDT in maintenance programs (Natural gas), 2:30515 (CONF- 


760689-) 
Nondestructive testing for pipe systems. S jum papers and 
related information, 2: 1 (CONF-7 
Office of Pipeline Safety Operations’ review aa) comments on 
“study to evaluate the tools and procedures for the 
existing gas distribution systems”, 2:30509 (CONF, 
Professional welding inspector, 2:30505 (CONF-760689- 
PIPELINES/ORIFI 
Control orifices replace steam traps on overland transmission 
ipelines, 2:29330 
PIPELINES/PRESSURE DROP 
Simplified underground methane mains calculation, 2:29077 
PIPELINES/SUP RTS 
Slipping pipe anchor--a novel design for piping in high seismic 
intensity zones, 2:28715 
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PIPELINES/TESTING 
of pipelines (Natural gas), 2:30513 (CONF- 
Surveying in-place lines for dents, buckles and other diameter 
reductions gas), 2:30514 (CONF-760689-) 
PIPELINES/ULTRASONIC TESTING 
Transportation of hydrogen in pipelines: interaction of NDE and 
material requirements, 2:2 29064 
PIPELINES/VAPOR CONDENSATION 
Scrubbing of chlorides in carry-over water from geothermal well 
separators, 2:29332 
PIPELINES/WELDED JOINTS 
Professional welding inspector, 2:30505 (CONF-760689- 
Ultrasonic applications in field construction, 2:30507 ( 


7606 
PIPELINES/X-RAY RADIOGRAPHY 
Responsibility in pipeline radiographic inspection, 2:30504 
(CONF-760689-) 
PIPES/BUILDING MATERIALS 
Coal technology program. Progress report, October 1976, 2:28249 
(ORNL, -5717) 
PIPES/DESIGN 
High-temperature piping design technology. Quarterly technical 
July-September 1976 MFBR), 2:29540 (AI- 
A-13 
PIPES/EDDY CURRENT TESTING 
Electronic detection of mill originated flaws and defects, 2:30502 
(CONF-760689-) 
manufacturing defects, 2:30518 (CONF-760689-) 
PIP’ LURES 


liebenmaie piping design technology. Quarterly technical 
rogress report, July-September 1976 MFBR), 2:29540 (AI- 
RDA-13186) 
PIPES/GAMMA RADIOGRAPHY 
Electronic detection of mill originated flaws and defects, 2:30502 
(CONF-760689-) 
Radiographic inspection, 2:30506 (CONF-760689-) 
PIPES/MAGNETIC TESTING 
Electronic detection of mill originated flaws and defects, 2:30502 
(CONF-760689-) 
PIPES/MATERIALS TESTING 
Program of research on steel for utility applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 
PIPES/QUALITY CONTROL 
Mill testing of plastic pipe, 2:30503 (CONF-760689-) 
Pipe manufacturing defects, 2:30518 (CONF-760689-) 
PIPES/RUPTURES 
LOCA pipe break criteria for the design of Babcock and Wilcox 
nuclear steam systems (PWR), 2:29770 (BAW-10127) 
PIPES/SCALING 
Rapid scaling of silica in two district heating systems, 2:29334 
PIPES/STRESS ANALYSIS 
PLACRE user's manual, 2:30444 (ORNL/TM-5626) 
PIPES/ULTRASONIC TESTING 
Electronic detection of mill originated flaws and defects, 2:30502 
(CONF-760689-) 
PIPES/X-RAY RADIOGRAPHY 
Radiographic inspection, 2:30506 (CONF-760689-) 
PISUM/BIOLOGICAL RADIATION EFFECTS 
Impaired DNA synthesis in the roots of y-irradiated seedlings, and 
repair process (*H and '*C tracer techniques, Phaseolus aureus, 
Vicia fal 2:31125 (ERDA-tr-222) 
PITCH (REA IR PARAMETERS) 


See REACTOR LATTICE PARAMETERS 
PLANKTON/POPULATION DYNAMICS 
Petroleum, temperature, and toxicants: examples of suspected 
responses by plankton and benthos on the Continental Shelf, 
2:31238 (BNL-50484) 
— processes in Mid-Atlantic nearshore and shelf waters and 
-related activities, 2:30851 (BNL-50484) 
PLANK: IN/SEASONAL VARIATIONS 
Thermal ecology of phytoplankton in a desert reservoir, 2:31191 
(CONF-750425-) 
PLANKTON/TEMPERATURE EFFECTS 
Combined toxicity effects of chlorine, ammonia, and 7. 
on marine plankton. Progress ot September 16, 1975- 
September! 30, 1976, 2: 30895 (COO-2532-2) 
= of power plant operation on the biota of a thermal 
harge channel, 2:31185 (CONF-750425-) 
Effet of entrainment through Oconee Nuclear Station on 
carbon-14 assimilation rates of phytoplankton, 2:31193 (CONF- 


750425-) 
Thermal ecology of phytoplankton in a desert reservoir, 2:31191 


(CONF-750425-) 
CELLS/PHOTOSYNTHESIS 
Photochemistry and enzymology of photosynthesis. 
report, August 1, 1976-January 30, 1977, 2:30930 (' 


3326-53) 


190S 


hological study of shoot forming process in the rice callus, 
2:30963 (ORNL-tr-4328) 


See also ALGAE 
TIC ORGANISMS 
BIOMASS 


PLANTS/BIOCHEMISTRY 
13C/"2C natural abundance ratios as zn indicator of 
thways, 2: 30999 ( 1027-) 
Evol d biochemical of plants, 
volutionary an of radioresistance 
2:31126 (ERDA-tr-222) 
PLANTS/BIOLOGICAL MODELS 


Barrow. ae 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Radiobiology, 2:31149 
PLANTS/ CHEMICAL IMPOSITION 
“ieee survey ofth the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
ves wage July 1976 (Geochemical survey of coal 
and uranium deposits in western USA), 
28366 SGS-OFR-76-729) 
ogical/environmental relationships in desert ecosystems of 
Nevada Test Site. Pro report, February 1, 1976-April 70," 
1977, 2:30832 (COO-2307-10) 
NTS/METABOLISM 


13C/C natural abundance ratios as an indicator of changes in 
plant respiratory pathways, 2:30999 (CONF-751027-). 
Carbon isotope composition of biochemical fractions isolated from 
lism methodology 


a plant with crass acid metabo 
ryophyllum), 2:30971 (CONF-751027-) 
OACTIVITY 


Analyti oe ee gram: 1975 Bikini radiological survey, 2:30837 
(UCRL- 1879(Pt.2)) 
PLANTS/RADIOSENSITIVITY 
Evolutionary and biochemical aspects of radioresistance of plants, 
2:31126 (ERDA-tr-222) 
PLANTS/RESPIRATION 
13C/"C natural abundance ratios as an indicator of 
lant res; 7 pathways, 2: 30999 ( (CONF-751027-) 


See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 


See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Technology index for p! research and fusion reactors. 
Volume 10, No. 12, 1976. — author index, subject 


PLAS: LTZMANN-VLASOV EQUATION 
New treatment of the Vlasov equation with application to the 
electrical conductivity of a —- having electron-ion collisions 
and Coulomb 31521 


Computational plasma ay "2 31517 
PLASMA/ELECTRIC UCTIVITY 
New treatment of the Vlasov equation with application to the 
electrical conductivity of a eee 
and Coulomb correlations, 2:31521 
PLASMA/ELECTROMAGNETIC RADIATION 
Experimental investigation of anomalous absorption 


€lectromagnetic waves in a 
Profile of a wave reflected 1 (CEA: N1914) 
PLASMA/ELECTRON-ATOM COLLISIO 

Excitation and ionization of highl 


impact repo, Apri charged om by etre 1976, 


PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 


PLA BALANCE 
Energy balance and electron runaway in a uniform fully ionized 
2:31514 
PLASMA/ENERGY-LEVEL TRANSITIONS 
Excitation and ionization of _— heme by electron 
impact. Progress report, April 1, 1976-December 15, 1976, 
2:31500 (CO0-2897.1) 
RESONANCE 
Scattering of an electromagnetic wave in a in the vicinity 
of the higher hybrid resonance, 2:31553 (EUR-CEA-FC-805) 
is of transport, 2:31515 
ysis of c impurit 
Observatio RADIATI 
ations of Stimula 
confined plasmas, 2:31564 . 
PLASMA/MAGNETOHYDRODYNAMICS 
PLASMA/MATHEMATICAL MODELS 
calculating 


Possible h to anisotropy effects, 2:31519 
PLASMA/MEETINGS 
Argonne National ted at second ANS 


Laboratory papers presen 

meeting on the technology of controlled nuclear fusion, 
2:31584 (ANL/FPP/TM-74) 
SMA/RECOMBINATION 

mao investigation of a recombining plasma, 2:30052 (TH- 


PROGRAMS 

a of NRL progress, 2:30206 (NTISUB/B-133-76/008) 
Semi-annual status — No. 129, 1 July through 31 

1975 (Summaries of research activities at the Institute for 
Plasma 2:31714 (AD-A-023930) 
PLASMA/REVIEW 

Particle beams and plasmas, 2:30668 (CERN-76-09) 
PLASMA/RUNAWAY ELECTRONS 

Energy balance and electron runaway in a uniform fully ionized 

plasma, 2:31514 
SMA/SKIN 


F f sheath i pulsed discharge, 
‘ormation of a current in an intensive 
:31502 (IAE-2442) 
MA/STOCHASTI 


Progress 1969-1973 (Review of hf 
diagnostics), 2:31464 aP Z-18 


PLASMA DIAGNOSTICS’ ABSORPTION SPECTRA SPECTRA 
Diagnostic schemes for the study of axis ic plasma under 
transverse oscillations, 2:31490 (ERDA -tr-36/ 1-6) 
PLASMA DIAGNOSTICS/CAVITY RESONATORS 
Determination of electron density distribution using microwave 
cavities, 2:31488 (IPPCZ-206) 
DIAGNOSTICS/ELECTRIC PROBES 
and in a theta-pinch, 2:31473 
Use of in 


tics of 2:31492 
PLASMA DIAG OsTICs ‘ATIC PROBES 
Laser plasma particle velocities. Master's thesis, 2:31483 (AD-A- 
0. ) 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
schemes for the study of axisymmetric plasma 
random transverse 2:31490 (ERDA-‘tr-36/ 1-6) 
Electron temperature measurement according to the ratio of the 
intensities eon lines, 2:31491 
diagnostic of plasma in the coaxial gun, 2:31486 (IPPCZ- 


206) 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
PLASMA DIAGNOSTICS/LASER RADIATION 
Nonlinear optical effects for plasma 2:31495 
PLASMA DIAGNOSTICS/MAGNETI PROBES 


Use of internal 
Use of in a for diagnostics 
PLASMA DIAGNOSTICS/X-RAY SP’ 

X ray diagnostics of the argon 

X-ray diagnostics of laser-produced aluminum plasmas. Master’ 

thesis, 2:31484 (AD-A-030085) 

PLASMA DIAGNOSTICS/X-RAY SPECTRO! 


lyze electron and densities in laser-induced 
2:31489 (UCRL-50025-763) 
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PLANT GROWTH/STIMULATION 
Redening eee production and its response to SO, in the 
Pacific Northwest (Fossil-fuel power plant effluents), 2:30737 
(BNWL-2084(RAP. 1 
| 
CAPSICUM 
FUNGI 
LEGUMINOSAE 
MOSSES 
Renormalized canonical perturbation theory for stochastic 
pro} tors, 2:31528 
PLASMA/TRANSPORT THEORY 
Analysis of classical transport, 2:31515 
PLASMA/TURBULEN' 
se turbulence in two-dimensional magnetohydrodynamics, 
31526 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA DIAGNOSTICS 
PLASMA 


PLASMA DRIFT/TRANSPORT THEORY 


PLASMA DRIFT/TRANSPORT THEORY 
Charged particle mass and energy transport in a thermonuclear 
plasma, 2:31525 
FILAMENT/BEAM PRODUCTION 
LLL ex ts in collective field acceleration, 2:30665 (UCID- 
17232 


PLASMA FOCUS DEVICES/GAS FLOW 
ee aster radial compression theory in a continuous flow 
ic 
PLASMA FOCUS DEVICES/NEUTRON SPECTRA £ 
Neutron spectra from the plasma Focus, 2:31499 (CEA-R-4772) 
PLASMA FOCUS DEVICES/X-RAY SPECTRA 
Thermoluminescent detector spectral analysis on the retro-focus 
simulator. Interim report, 2:31497 (AD-A-0321 16) 
xX ray diagnostics of the argon filled dense plasma focus, 2:31493 
PLASMA GUNS/PLASMA DIAGNOSTICS 
——— diagnostic of plasma in the coaxial gun, 2:31486 (IPPCZ- 


) 
Use of internal probes for diagnostics of pulse plasma, 2:31492 
PLASMA HEATING 


See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 
LASER-RADIATION HEATING 
SHOCK HEATING 
TURBULENT HEATING 

Annual progress report of the Grenoble Research January 
1 to December 31 1975, 2:31485 (EUR-CEA-FC-81 2)) 
— HEATING/RESEARCH PROGRAMS 
lementary plasma heating studies in the Atomic Energy 

ion, 2:31482 

PLASMA HEATING/TRAPPED ELECTRONS 
The trapped electron mode does not give rise to anomalous 

heating. Memorandum report, 2:31458 (AD-A-030618) 

PLASMA MACROINSTABILITIES 

See also FLUTE INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 

PLASMA MACROINSTABILITIES/THREE-DIMENSIONAL 

N ical f hydrod 
umerical simulation of magnetohy ynamic processes in a 
tokamak, 2:31524 (CONF-761012-41) 

PLASMA MACROINSTABILITIES/TWO-DIMENSIONAL 
CALCULATIONS 
Numerical simulation of hydrodynamic processes in a 

tokamak, 2:31524 (CONF-761012-41) 

PLASMA MICROINSTABILITIES 

See also CVCLOTRON INSTABILITY 
DRIFT INSTABILITY 

PLASMA MICROINSTASBILITIES/DISPERSION RELATIONS 
Instabilities and turbulence in a high pressure plasma carrying 

transversal current, 2:31543 (IPPCZ-206) 

PLASMA PRODUCTION/ELECTRON BEAMS 
Transfer and focusing of high current relativistic electron beams 

on a target, 2:31671 (CONF-761012-39) 

PLASMA PRODUCTION/SHOCK WAVES 
Crowbar experiments by ionizing shock waves and new methods 

to produce torus like plasmas, 2:31534 (AED-Conf-76-309-042) 

PLASMA SHEATH/ELECTRIC FIELDS 
Field penetration into a plasma with current saturating 

conductivity, 2:31530 

PLASMA SHEATH/ELECTROMAGNETIC RADIATION 
Degenerate surface modes in a magnetized Pa. 2:31573 

PLASMA SIMULATION/MATHEMATICAL MODELS 
Quasineutral particle simulation model with ae to ion 

wave propagation, 2:31513 (PPPL-1317) 

PLASMA SIMULATION/THREE-DIMENSIONAL 
CALCULATIONS 
Remarks on the numerical solution of poisson’s equation for 

isolated charge distributions, 2:31736 

PLASMA SIMULATION/TRANSPORT THEORY 
— — and energy transport in a thermonuclear 

plasma, 

PLASMA SIMULATION/TURB 
Formation of convective cells, anomalous diffusion 

PLASMA WAVES 

See also ELECTRON PLASMA WAVES 

PLASMA WAVES/BBGKY EQUATION 

Anomalous transport due to long-lived fluctuations in 
1. A general formalism for two-time fluctuations, 2:31570 

PLASMA WAVES/COUPLING 
Coupling of tearing modes in tokamaks, 2:31545 ‘ted 

PLAS: WAVES/DISPERSION RELATION: 

Automation of the derivation of dispersion ~ i Il. Higher 
order dielectric functions in hot plasmas, 2:31566 
PLASMA WAVES/ELECTRIC 
Semiquantitative estimates of currents g ted by 
monochromatic waves in toroidal een, 2:31554 (IPPCZ-205) 
Semiquantitative estimates of currents generated by 
monochromatic waves in toroidal plasmas, 2: 31556 (IPPCZ-206) 
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PLASMA WAVES/HYDRODYNAMICS 
Anomalous transport due to long-lived fluctuations in oe Pt. 
2. Hydrodynamic contributions to transport in i 
strongly tized systems, 2:31571 
PLASMA WA /LANDAU DAMPING 
Semiquantitative estimates of currents generated by 
monochromatic waves in toroidal plasmas, 2:31472 
Semiquantitative estimates of currents generated by 
monochromatic waves in toroidal se ea 2: 31554 (IPPCZ-205) 
Semiquantitative estimates of currents generated by 
monochromatic waves in toroidal plasmas, 2: 31556 (IPPCZ-206) 
PLASMA WAVES/LANGMUIR FREQUENCY 
Mathematical simulation of the weak Langmuir turbulence 
dynamics, 2:31560 (JINR-R-11-8261) 
PLASMA WAVES/NONLINEAR PROBLEMS 
Nonlinear warm plasmas with initial velocity 


PLASMA WAVES/NORMAL-MODE ANALYSIS 
— = of surface waves on a magnetoactive plasma slab, 
PLASMA WAVES/TRANSIT-TIME MAGNETIC PUMPING 
Semiquantitative estimates of currents generated by 
monochromatic waves in toroidal plasmas, 2: 31554 (IPPCZ-205) 
Se estimates of currents generated by 
ochromatic waves in toroidal plasmas, 2: 31356 a 
PLASMA WAVES/TWO-DIMENSIONAL CALCULATI 
Effect of resonant electrons on propagation on 
electrostatic drift waves, 2:31575 
ae. a propagation in a cylindrical 


:31562 
PLASMA WAVES/WAVE PROPAGATION 
Anomalous transport due to long-lived fluctuations in plasma. Part 
‘ol oe formalism for two-time fluctuations, 2:31550 (AD- 
Anomalous transport due to long-lived in Part 
II. Hydrodynamic contributions to transport 
os strongly magnetized systems, 2: 31551 (AD-A- 
Discontinuities arised in a wave propagating with frequency 
modulation, 2:31558 (IPPCZ-206) 
Effect of resonant electrons on propagation of nonlinear 
electrostatic drift waves, 2:31575 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
POL YETHYLENES 
TEFLON 
PLASTICS/PYROLYSIS 


expecially by scrap tires into chemical raw 
especially by pyrolysis, 2:30120 


mT Thicker than SHEETS or FOILS.) 
PLATES/STRESS ANALYSIS 
Experimental stress analysis of clusters of holes of equal diameters 
in flat plates. Part I. A single hole, 2:30443 (ORNL/Sub/2673-1) 
Stress analysis of perforated plates and plates with ie and 
clustered nozzles (TABLES, PEBBLES, INTRTI ‘NONLIN, 
and CONVERT codes), 2:30442 (ORNL/SUB-3223-2) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CHEMICAL ANALYSIS 
NIOSH analytical methods for Set M, 2:30331 (PB-254228) 
PLATINUM/SURFACE PROPERTIES 
Studies of the Ag-Pt interface formed by Ag — from 
sulfolane solutions on thin film Goumien 2:30408 
PLATINUM ALLOYS/ELECTRON MICROPROBE ANALYSIS 
Electron microprobe analysis of niobium-based superconducting 
materials, 2:30353 
PLATINUM ALLOYS/SORPTIVE PROPERTIES 


Alloy catalysts —- rg supports for methanation of coal- 
derived y technical report, July 
23, 22, 22, (6 (6 refs Co; Ni-MoOs; Ni-Ru; Ni-Rh; 


Ni-Pt; Ni-Co; Ni/Al2Os), 2: 28277, (FE-1790-6) 
PLATINUM COMPLEXES/CHEMICAL BONDS 
Correlation between the formai partial oxidation states observed in 
the one-dimensional platinum metal complexes and the 
resonating valence bond theory of metals, 2:30382 
PLATINUM COMPLEXES/CRYSTAL STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
PLATINUM COMPLEXES/MOLECULAR STRUCTURE 
Crystal and molecular structure of diiodo(butane-1,4-diyl)bis(di- 
methylphenylphosphine)platinum(IV), 2:30380 
PLOIDY/RADIOSENSITIVITY EFFECTS 
Radiation induced uctive death as a function of mammalian 
cell ploidy, 2:31115 (LBL-4783) 
PLOTTERS/COMPUTER CODES 
User’s Manual for ADPLOTT: a 


for numerical 
data from ADSEP data sets , 2:31727 (O) 


'CSD/TM-S5) 
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PLUMES/DIFFUSION 
Oak a fog and drift code (ORFAD) user’s manual, 2:30816 


(ORNL/TM-S201) 

JUMES/ENVIRONMENTAL TRANSPORT 

Field studies of submerged-diffuser thermal plumes with 
comparisons to predictive mode eth, 230894 (CONF- 


27-2) 
The chemistry, and transport of air pollutants emitted 


dispersion, 
from fossil fuel power plants in California. plume tracer (SF®) 
and analysis. Final Report 1974, 2:30755 
The chemistry, and transport 
from fossil fuel 
1974, 2:30757 (BB.25444 
UTONIUM 


utants emitted 


wo in California. Final report Sep-Nov 


Radioactive wastes, 2:29015 
ond - f ulate deposition data (Eq 
se interpretation of partic ta oy 
for the monitoring of utonium ), 2: 
on: pl depositions 
Plutonium in outer regions of 
h ichiometric mixed oxide fuel, 2:28902 (HEDL-SA-1104- 


FP 
——- 7 plutonium (VI) on Los Alamos tuff, 2:30840 (CONF- 
PLUTONIUM/FORECASTING 
ly (U, Pu, Th), 2:28946 
/RADIATION HAZARDS 
in perspective, 2:29022 
PLUTO UM/RADIATION MONITORING 
Use and interpretation of sete ono deposition data (Eq eo; 
for the monitoring of recent yr d tions), 2: 
PLUTONIUM/RADIOCHEMICAL AN. 
report on the development of the fl track method 
for the determination of plutonium in biological materials, 
2:30341 (ANL-76-88(Pt.2)) 
PLUTONIUM/RECOVERY 
Treatment of combustible a-wastes: a review of R+ and D. 
activities with a critical evaluation of the deve! t 
tentials of ee. 2:28975 (KFK-2250) 
PL INIUM/S 
Diversion of plutonium and proliferation of nuclear weapons. 
Chapter 6, 2:29034 
PLUTONIUM/SEPARATION PROCESSES 
Method for separating neptunium from irradiated nuclear fuel 
and/or breeder materials (Patent), 2:28932 
PLUTONIUM/SOIL CHEMISTRY 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
PLUTONIUM/SOLUBILITY 
Investigation of solubilization of plutonium and americium in soil 
by natural humic compounds, 2:30843 
ematical modelling of nuclear fuel extraction reprocessing. 4. 
Uranium and plutonium separation by displacement 
reextraction, 2:28934 
PLUTONIUM/UPTAKE 
Relationship of microbial pocceeee to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
INIUM 238/RADIATION MONITORING 
Use of '°*Pd as a calibration source for the determination of **Pu 
in vivo (7°* Pu), 2:31167 (ANL-76-88(Pt.2)) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
Plutonium-238 fuel and heat source ——- for nuclear- 


wered artificial heart program a report, July 1- 
tember 30, 1976, 2: 29045 (LA -PR) 


PL INIUM 238/SOLVENT EXTRACTION 
Solvent extraction of irradiated neptunium targets. I. Valence 

stabilization, 2:28919 (DP-1452) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Electron microscope studies of viruses in tumors induced by **Pu 
on mice, 2:31 
fe history of plutonium ung: from to 
carcinoma rats), 2:31179 (BNWL-SA-5896(Rev. 

Radiological and Environmental Research Division annual report, 
July 1975-June 1976, 2:31168 (ANL-76-88(Pt.2)) 

PLUTONIUM 239/NONDESTRUCTIVE ANALYSIS 
assay of and ***Pu with the lead slowing- 

time spectrometer, 2:29033 
PLUTONIUM 239/RADIATION MONITORING 
Use of '*Pd as a calibration source for the determination of *°Pu 
in vivo Pu), 2:31167 (ANL-76-88(Pt.2)) 
PLUTONIUM BASE ALLOYS/OXIDATION 
. oxidation o — .3 a/o gallium (250° to 
°C, moisture effects), 2: 

PLUTONIUM CARBIDES/EQUATIONS OF STATE 

Method for the determination of the equation of state of advanced 
fuels based on the properties of normal fluids, 2:29824 
(NUREG-0177) 


vani gram. erly progress - 
a ceplember 1945, 3298 2:29544 P-21) 
van rterly pro; report, - 
December 1945, 2.295. 2:29545 (ANL-A P36 6) 
PLUTONIUM DIOXIDE/CRITICALITY 
Fission and explosive energy releases of PuO2, PuO2-UO2, UOn, 
and UO; assemblies, 2:30495 (LA-UR-77-72) 
PLUTONIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety. 
Annual report for FY 1976 and 1976T. Task No. 7 
(LMFBR;; time-dependent aerosol suspension behavior), 2:29771 
(BMI-NUREG-1963) 
PLUTONIUM DIOXIDE/DISSOLUTION 
— for dissolving ——- dioxide (Patent; by addition of 
ions to HNOs-HF solution), 2:28935 
PLUT NIUM DIOXIDE/EQUATIONS OF STATE 
Study of the equation of state of uranium plutonium oxide fuels up 
to 5000 K by a new high-temperature laser technique, 2:28906 
PLUTONIUM DIOXIDE/ FABRICATION 
Ceramic nuclear fuel pellets (Patent; low-density pellets), 2:28915 
PLUTONIUM DIOXIDE/INHALATION 
Life history of ‘plutonium dioxide in the lung: from to 
carcinoma (*** Pu, rats), 2:31179 (BNWL- SA. 5896(Rev.)) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Contribution to the analysis of the thermal behavior of fast 
breeder fuel pins with UO2-PuO, fuel, 2:29586 (EURFNR-1309) 
PLUTONIUM DIOXIDE/PRODUCTION 
oxalate precipitation, filtration, and 
rocess, 2:28921 (HW-45700) 
PLUTONIUM IOXIDE/VAPOR PRESSURE 
Study of the equation of state of uranium plutonium oxide fuels up 
to 5000 K by a new high-temperature laser technique, 2:28906 
PLUTONIUM ISOTOPES/BIOLOGICAL EFFECTS 
Changes in hydroxyproline and lipid content of the rat I 
i of dosage of administered plutonium, 2:31175 RDA- 
tr- 
PLUTONIUM ISOTOPES/INHALATION 
Changes in and lipid content of the rat 
7" of dosage of administered plutonium, 2:31175 RDA- 
tr- 
PLUTONIUM NITRIDES/EQUATIONS OF STATE 
Method for the determination of the equation of state of advanced 
fuels based on the properties of normal fluids, 2:29824 
(NUREG-0177) 
PLUTONIUM NITRIDES/PHYSICAL RADIATION EFFECTS 
Advanced fuels _. Quarterly progress report, July- 
September 1975, 2:29544 (ANL-AFP-21) 
Advanced fuels program. Quarterly progress report, October- 
December 1975, 2:29545 (ANL-AFP-26) 
PLUTONIUM OXIDES/CHEMICAL ANALYSIS 
Coulometric determination of the water content in uranium- 
plutonium oxide and in uranium oxide, 2:30340 (MLM- 


2396(TR)) 
PLUTONIUM OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 
spectroscopy, review), 2:30285 (CONE-760956-4) 
PL INNIUM OXIDES/MECHANICAL PROPERTIES 
MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 
PLUTONIUM OXIDES/PHYSICAL PROPERTIES 
MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 
PLUTONIUM OXIDES/PRODUCTION 
Light Water Reactor Fuel Recycle program. Plutoni 
oxide conversion project initial report, April 976 2: 2:28927 


(RFP-2552) 
PLUTONIUM OXIDES/THERMODYNAMIC PROPERTIES 
Oxygen potential of uranium-plutonium oxide as determined by 
controlled-atmosphere thermogravimetry, 2:30303 
PLUTONIUM RECYCLE/ECONOMICS 
Assessment of PWR plutonium burners for nuclear energy centers, 
2:29500 (COO-2786-1) 
PLUTONIUM RECYCLE/ENVIRONMENTAL EFFECTS 
Plutonium recycle, 2:28930 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISSON EQUATION/NUMERICAL SOLUTION 
Remarks on the numerical solution of poisson’s equation for 
isolated charge distributions, 2:31736 
POLAND/ENERGY POLICY 
Goals and methods of computerized coal mining industry 
planning, 2:28393 
POLAND/NUCLEAR POWER 
— engineering and nuclear power, 2:29448 (ERDA-tr-36/1- 
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POLAND/RESEARCH PROGRAMS 


POLAND/RESEARCH PROGRAMS 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2: oad ORNL-tr-4219) 
Cryogenic neutron polarisation fier, 30672 
ogenic neutron polarization filter, 
POLLUTION 


(For nonradioactive only; see also CONTAMINATION.) 
See also AIR PO 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/ENVIRONMENTAL 
Impact of chlorination processes on marine ecosystems, 2:30872 
PA-600/3-76-079) 
POLLUTION/MATHEMATICAL MODELS 
Models for trans — and transformation of malathion in aquatic 
systems, 2:30874 (EPA-600/3-76-079) 
Sampling for contaminants in ecolo; systems, 2:30734 
POLLUTION CONTROL/ECONO 
oe and the control of pollution: a com n of effluent 
es and quantity —— under uncertainty, 2:29949 
CONTROL EQUI 
also METERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/COST 
Air conservation. Volume 9, number 2(46), 1975, 2:30777 (PB- 
259920-T/SL) 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Air conservation. Volume 9, number 2(46), 1975, 2:30777 (PB- 
259920-T/SL) 
Air control apparatus for an engine exhaust gas purification 
system (Patent), 2:30177 
— for removing sulfur dioxide and particulate matter from 
ue gases (Patent), 2:29423 
Apparatus for purifying exhaust gas (Patent), 2:30199 
Apparatus for the detoxification of exhaust gases (Patent), 2:30176 
Apparatus and method for treating flue gas «nd passing treated 
constituents into greenhouse (Patent), 2:29397 
Fuel regeneratin on internal combustion engine 
(Patent), 2:30126 
rr 30130 non-polluting internal combustion engine 
atent 
Fuel regenerated etait internal combustion engine 
(Patent), 2:30131 
Low emission combustor with fuel flow controlled primary air 
flow and circumferentially directed secondary air flows 
(Patent), 2:30163 
Modified dry limestone process for control of sulfur dioxide 
emissions (Patent), 2:29418 
Sulphur dioxide absorption system (Patent), 2:29421 
Treatment of flue gases containing boron compounds (Patent), 


Vortex action fuel injection valve for internal combustion engine 
(Patent), 2:30162 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Treatment of flue gases containing boron compounds (Patent), 


POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Air conservation. Volume 9, number 2(46), 1975, 2:30777 (PB- 
259920-T/SL) 
POLLUTION REGULATIONS/COST BENEFIT ANALYSIS 
"As low as practicable (ALAP)” environmental criteria, judicial 
eeveey or justifiable rule in a benefit-risk/cost-risk context, 


POLLUTION REGULATIONS/DECISION MAKING 
Nuclear Regulatory Commission and its role in environmental 
standards, 2:29948 
POLLUTION REGULATIONS/IMPLEMENTATION 
Emission monitoring requirements: receipt of application and 
approval of alternative monitoring requirements, 2: 
Meeting and maintainin, — environmental standards through 
product 2:30825 (EPA-600/2-76-152a) 
/ISOTOPE PRODUCTION 
ty polonium recovery (Patent), 2:30424 
10/METABUOLISM 


eens balances of 7!°Pb and ?!°Po at natural levels, 2:31182 
POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 


Sates of polycyclic hydrocarbons in animals and 
man, 2: 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 


ANALYSIS 
Health effects of oil shale (Results of chemical analyses 
and animal tests on enicity of shale oil and solid oil 


shale materials), 2:28836 
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POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
REACTION KINETICS 


Formation of soot and polycyclic aromatic hydrocarbons (PCAH) 
in combustion systems, 2:28742 (EPA -600/2- 76-152a) 

POLYCYCLIC AROMATIC HYDROCARBONS/ 
ECOLOGICAL CONCENTRATION 
Carcino — of polycyclic hydrocarbons in animals and 

man, 2: 

POLYCYCLIC AROMATIC HYDROCARBONS/HEALTH 

HAZARDS 


Size-distribution pattern aromatic hydrocarbons in 
airborne iculates, 2:3077 
POLYCYCLIC — HYDROCARBONS/ 


MUTAGENES 
per 1976, 8247 ( ORNL3? 3594) 


Coal rogram. 
iod ending 
POLYCYCLIC RROMATIC HYDROCARBONS/SAMPLIN 
Size-distribution pattern of — aromatic hydrocarbons in 
airborne iculates, 2: 
POL NES 
See also TEFLON 
POLYETHYLENES/DIELECTRIC PROPERTIES 
New class of additives to inhibit tree growth in solid extruded 
cable insulation, 2:29427 (CONS/1826-1) 
POLYETHYLENES/X-RAY DOSIMETRY 
X-ray dose enhancement. Vol. I. Summary report. Interium 
technical report (10 keV to 2 MeV, dose profiles near interface 
of gold), 2:31442 (AD-A-026248) 
ILYMER FLOODING 


See MICROEMULSION FLOODING 
POLYMERASES/METABOLISM 
Effects of high and low polymer DNA on DNA biosynthesis in 
some radiosensitive organs of i animals (Gamma 
radiation), 2:31156 (ERDA-tr-222 
ILYNUCLEAR HYDROCARBON 
See CONDENSED AROMATICS 
POLYPEPTIDES/BIOCHEMICAL REACTION KINETICS 
Ribosome slowed by — to streptomycin resistance 
(Escherichia coli), 2:309 
POLYSACCHARIDES 
See also CELLULOSE 
GLYCOGEN 
LIPOPOL YSACCHARIDES 


STARCH 
POLYSACCHARIDES/BIOCHEMISTRY 
Studies on meningococcal polysaccharides: characterization of the 
antigens from E. coli: Bos. 12 by NMR spectroscopy, 
:30928 (CONF-751027- ) 
POLYSACCHARIDES/INFRARED SPECTRA 
Study and identification of polysaccharides recovered from 
archeological samples (Painting fragments), 2:30350 (LA-tr-77- 


CTO) 
See also FRN REACTOR 
IRT-SOFIA REACTOR 
JRR-4 REACTOR 
LPTR REACTOR 
SILOE REACTOR 
Studies TYPE Ogres on development of HEATING 
tudies in on deve for 
, Thermos” ORNL 
POOL TY TYPE Rl ACTORS 
On-site releases of noble gases and fodine i in the event of core 
meltdown in a swimming pool reactor, 2:29765 (AAEC-LIB/ 


Trans-605) 
POROUS MATERIALS/FLUID FLOW 
on of motion of non-Newtonian fluids in a porous medium, 
Numerical solution of transient free surface flow problems in 
porous media, 2:31266 
Numerical simulation of fluid flow and energy hee liquid- 
and vapor-dominated — 2:29247 
MATERIALS/HEAT TRAN: ‘ 
jatural convection in porous media wii 30605 
(SAND-76-0433) 
Transport of mass and ener 
POROUS MATERIALS, 
T rt of mass and energy in porous media, 2:29240 
ln porous with leat 2.30008 
a convection in porous ia wi 2 
(SAND-76-0433) 
investigation of gas filtration through an argillized 
porous medium containing residual oil, 2:28483 


in media, 2:29240 


3) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
PONDS 
See LAKES 
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POROUS MATERIALS/WETTABILITY 
Capillary poss correlations for uniformly wetted porous 


also CHLOROPH YLL 
HEMOGLOBIN 
PORPHYRINS/CHEMICAL REACTION KINETICS 
Spontaneous demethylation of N- 
methyltetraphenylporphinatocopper(II) chloride in chloroform 
producing methyl chloride and 
I), 2:30398 
PORPHYRINS/LABELLI 
of labeling to topics in molecular hematology 
rphyrins, hemoglobins), 2:30954 (CONF-751027-) 
POSITRO S/MAGNETIC MOMENTS 
New electron and _ g-2 experiments at the University of 
Michigan, 2:31367 
POTASSIUM/ACTIVATION ANALYSIS 
Possibility of multielemental analysis of slurry in study of 
geological section of wells, 2:28486 
POTASSIUM/CATALYTIC EFFECTS 
— metal- — catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, Au X 
1976-October 31, 1976 (Ce4Na; CsK; interaction of Na or KCl 
with graphite), 2:28281 (FE-2467- 1) 
POTASSIUM/GAMMA LOGGING 
Bore hole logging system for the determination of natural y- 
radiation (Patent), 2:28859 
POTASSIUM/THERMODYNAMIC PROPERTIES 
Coal technology . Progress report, October 1976, 2:28249 


G 
of myocardial imaging (**K, '2°Cs, 
2:31051 
POTASSIUM BROMIDES/SPECIFIC HEAT 
Low temperature thermal properties of mixed crystal KBr-KI, 


2:30327 
POTASSIUM BROMIDES/THERMAL CONDUCTIVITY 
Low a thermal properties of mixed crystal KBr-KI, 
2:3032 
POTASSIUM CARBONATES/SORPTIVE PROPERTIES 
Extraction of SO. from waste gases by aqueous solutions of 
potash, 2:30776 
POTASSIUM COMPOUNDS/CORROSIVE EFFECTS 
Influence of loading mode on the stress corrosion susceptibility of 
various alloy/environment systems, 2:30280 
POTASSIUM COMPOUNDS/PHASE DIAGRAMS 
Phase diagram for the binary system K2CrO.-CaCrO,, 2:30298 
POTASSIUM FLUORIDES/MELTING 
Beryllium-fluoride glass with extremely low refractive index 
(Patent; BeF glass), 2:30312 (UCRL-Trans-1 1209) 
POTASSIUM IODIDES/SPECIFIC HEAT 
= — thermal properties of mixed crystal KBr-KI, 
POTASSIUM IODIDES/THERMAL CONDUCTIVITY 
Low sch sae thermal properties of mixed crystal KBr-KI, 


POTASSIUM SULFATES/CORROSIVE EFFECTS 
High temperature gas turbine engine component materials testing 
ae Task I. Quarterly technical progress r - No. 5, 
une 28-September 30, 1976, 2:28276 Fes 1765-2 
SCATTERING/CROSS SECTIONS 
Scattering by long-range and screened potentials (Nonrelativistic 
IMAC RIVER/TH 
Assessment of power-plant effects on zooplankton in the near field 
(Eurytemora affinis, Acartia tonsa), 2: 31 195 (CONF-750425-) 
POWER DEMAND/FORECASTING 
Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:30013 
(EPRI-EA-221(Vol.1)) 
POWER DISTRIBUTION/RESEARCH PROGRAMS 
Early hardware payoff from systematic approach to T and D 
problems (Electrical systems analysis), 2:30025 
POWER DISTRIBUTION/THREE-DIMENSIONAL 
CALCULATIONS 
Burnup analysis of the power reactor. I. Evaluation of the three- 
dimensional power distribution calculation methods and 
development of the code FLORA (BWR;PWR), 2:29485 
(JAERI-M-6232) 
POWER GENERATION/AIR POLLUTION CONTROL 
Method for the production of electrical current (Patent), 2:29394 
POWER GENERATION/ECONOMIC IMPACT 
Local impact model, 2:29990 (LA-6665-MS) 
POWER GENERATION/ENERGY SOURCES 
Forecast — energy systems for power generation, 1975- 


2000, 2: 
POWER GENERATION/ENVIRONMENTAL IMPACTS 
Local impact model, 2:29990 (LA-6665-MS) 


— GENERATION/FUELS 
g new technologies for the electric utilities, 2:30015 
OER DATE 
POWER GENERATIO MEETINGS 
Frontiers of power technology conference, 2:29936 
/TECHNOLOGY 


**Comparin GENERATION ASSESSMENT 
ig new technologies for the electric utilities, 2:30015 
RDA76-141(Draft 


Pt ER GENERATION f electrical (Patent), 2:29394 
et! or the production of elect: current t), 2: 
POWER PLANTS. 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 


TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/BUDGETS 
oe 54th fiscal year 1975, 2:31710 (DEU-73- 


8(Ed.1975)) 
POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental impacts of nonfusion power systems oe on 
environmental effects of all power sources that may 
competitive with fusion reactor power plants), 2: 30012 (BNWL- 


202 
POWER PLANTS/REVIEWS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that 7 
competitive with fusion reactor power plants), 2:30912 (BNWL- 


POWER PLANTS/SITE SELECTION 
a text and data for energy research, 2:30819 (CONF- 


Power ony siting: evaluation and optimization, 2:30817 (CONF- 
750706-) 


POWER REACTORS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
BELOYARSK-3 REACTOR 
BOHUNICE REACTOR 
BORSSELE REACTOR 
CLINCH RIVER BREEDER REACTOR 
COOK-1 REACTOR 
COOK-2 REACTOR 
CRYSTAL RIVER-3 REACTOR 
DESALINATION REACTORS 
DODEWAARD REACTOR 
JATR REACTOR 
JOYO REACTOR 
JPDR REACTOR 
KORI-] REACTOR 
MAINE YANKEE REACTOR 
MONJU REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PALISADES-1 REACTOR 
PEC BRASIMONE REACTOR 
PROCESS HEAT REACTORS 
UAD CITIES-1 REACTOR 
HIPPINGPORT REACTOR 
WATTS BAR-] REACTOR 
WATTS BAR-2 REACTOR 
WWER-I REACTOR 
POWER REACTORS/COMPARATIVE EVALUATIONS 
Final report on study of advanced fission power reactor 
aw, ~via the United States. Volume III, 2:29442 (BCL- 
POWER REACTORS/CRITICALITY 
Application of the single-channel continuous synthesis method to 
criticity and wert cr calculations in thermal reactors, 
2:29650 (CEA-N-1884 
POWER REACTORS/FUEL 
Nuclear fuel —— (Patent), 2:29706 
POWER REACTORS/PLANNING 
Final report on study of advanced fission power reactor 
men United States. Volume TH, 2:29442 (BCL- 
POWER REACTORS/POWER DISTRIBUTION 
Application = the single-channel continuous synthesis method to 
criticit distribution calculations in thermal reactors, 
2:29650 (CEA-N-1884) 
Application of the single-channel continuous synthesis method to 
criticity and power distribution calculations in thermal reactors, 
2: 29650 (CEA-N-1884) 
POWER REACTORS/PRESSURE VESSELS 
Acoustic emission during fracture-toughness tests of a nuclear 
vessel steel and its weldment. Technical report, 2:29673 
AD-A-030188) 


P| 195S POWER REACTORS/PRESSURE VESSELS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 


POWER REACTORS/REACTOR INSTRUMENTATION 


POWER REACTORS/REACTOR INSTRUMENTATION 
Two on-line methods for routine testing of neutron and 
ee instrumentation of power reactors, 2:29680 
(EURFNR-1369) 
POWER SUPPLIES/DESIGN 
Portable cryogenic power pack for operating power tools in coal 
mines, 2:28371 
POWER SUPPLIES/MAINTENANCE 
R and M considerations in the selection of class III emergency 
power system for CANDU-type nuclear power station, 2:29536 
(SRD-R-41) 
POWER SUPPLIES/RELIABILITY 
R and M considerations in the selection of class III emergency 
power system for CANDU-type nuclear power station, 2:29536 
SRD-R-41 


) 
POWER SUPPLIES/SPECIFICATIONS 
Flywheel-generator-rectifiers as 7. ar, pulsed power 
supplies, 2:31636 (AED-Conf-76- 
JET power supply comprehensive system, , 31635 (AED-Conf- 
76-309-101) 
POWER SYSTEMS 
Forecast of alternate energy systems for power generation, 1975- 
2000, 2:30023 
POWER SYSTEMS/CIRCUIT BREAKERS 
Synchronous transmission circuit breaker development. Final 
report, 2:29428 (CONS/2155-1) 
POWER SYSTEMS/COMPRESSED AIR ENERGY STORAGE 
Apparatus for storing and re-utilizing electrical energy produced 
in an electric power-supply network (Patent), 2:29 
POWER SYSTEMS/CURRENT 
Development of current limiting conductor. Final report, 2:29429 
(EPRI-EL-286) 
POWER SYSTEMS/ELECTRIC GENERATORS 
Hanford K-area boiler-turbine-alternator modeling project, 
2:29390 (ERDA-76-149) 
POWER SYSTEMS/ELECTRIC MOTORS 
Hanford K-area boiler-turbine-alternator modeling project, 
2:29390 (ERDA-76-149) 
POWER SYSTEMS/INVERTERS 
MHD generator in the network system, 2:30045 
POWER SYSTEMS/RELIABILITY 
Application of the reliability theory to electrical power supply, 
2:29381 (AED-Coif-1976-187-001) 
Application of the reliability theory to electrical power supply. 
Practice examples, 2:29382 (AED-Conf-1976-187-002) 
POWER SYSTEMS/WIND TURBINES 
Application of wind power to the electric power system, 2:30036 
POWER TRANSMISSION/RESEARCH PROGRAMS 
Early hardware payoff from systematic approach to T and D 
problems (Electrical systems analysis), 2:30025 
Research and development in transmission and distribution for the 
electric utility industry. Final report, 1 Jan-30 Nov 1975, 
2:29430 (PB-252450) 
POWER TRANSMISSION LINES/BIOLOGICAL EFFECTS 
Influence of copper high-tension lines on plants and soils, 2:31236 
POWER TRANSMISSION LINES/CORROSION 
Influence of copper high-tension lines on plants and otal 2:31236 
POWER TRANSMISSION LINES/ELECTRIC C. 
Investigation of mechanism of breakdown in XLPE Final 
report, 2:29426 (CONS/1422-1) 
POWER TRANSMISSION LINES/ELECTRICAL 
INSULATORS 
Results of comparative tests on insulator strings for 110, 220, and 
400-kV transmission lines, 2:29435 
POWER TRANSMISSION LINES/ENVIRONMENTAL 


Environmental analysis of proposed 230 kV transmission line from 


Teeland substation to Reed substation, 2:29408 (NP-21442) 
LINES/SUPERCONDUCTING 


Improved superconductor for transmission line application, phase 
II. Final report, 2:29437 (CONS/2522-2) 
POWER TRANSMISSION LINES/SWITCHES 
Prospects for the use of an automatic reclosure system for 
switches in 750 kV power transmission lines, 2:29434 
PRASEODYMIUM 144/INHALATION 
Assessment of a cerium--praseodymium-144 inhalation case, 
2:31171 (BNWL-SA-5659) 
PRASEODYMIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 2:30385 
PRASEODYMIUM SULFATES/CRYSTAL STRUCTURE 
Structure of Pr2(SO,)3.8H2O and La2(SO,)s.9H2O, 2:30316 
PREGNANCY 
Synthesis of specifically deuterated pregnanolone and 
oor sulphates for metabolic studies in pregant women, 
:30952 (CONF-751027-) 
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PREGNANES 
See alco HYDROXYPREGNENONE 
PREGNANES/BIOSYNTHESIS 
oe of specifically deuterated pregnanolone and 
renee sulphates for metabolic studies in pregant women, 
2 (CONF-751027-) 
PREGNANES/METABO 
Studies on the metabolism and turnover of steroid sulphates in 
pregnant women, 2:30953 (CONF-751027-) 
Synthesis of specifically deuterated pregnanolone and 
omeez co sulphates for metabolic studies in pregant women, 


HY HYDROXYPREGNENONE 
PRESSURE GAGES 
Measurement of pressure pulsations with piezotransducers, 
2:29689 (UJV-mf-1) 
Shear stress measurements, 2:29574 (UJV-mf-1) 
PRESSURE GAGES/CALIBRATION 
Operation experience with the SE 42 type pressure transducer, 
2:29578 (UJV-mf-1) 
PRESSURE GAGES/PERFORMANCE 
Pressure difference and absolute pressure transducer by S.E. 
Laboratories. Operation experience from measurements on the 
secon circuit of the experimental Na-H2O heat exchanger, 
2:29579 (UJV-mf-1) 


VESSELS/BUILDING MATERIALS 
Coal technology program. Progress report, October 1976, 2:28249 
(ORNL/TM-S71 
PRESSURE VESSELS/DESIGN 


Nuclear reactor installation (Patent), 2:29513 
PRESSURE VESSELS/FABRICATION 
Coal ee =. Quarterly progress rt for the 
period ending September 30, 1976, 2:28247 (O NL-3224) 
PRESSURE VESSELS/FAILURE MODE ANALYSIS 
Contribution to evaluate the safety of reactor pressure vessels 
met)” from steel and prestressed concrete, 2:29850 (ERDA-tr- 
1 
PRESSURE VESSELS/FAILURES 
Pressure vessel reliability, 2:30453 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Acoustic emission during fracture-toughness tests of a nuclear 
pressure vessel steel and its weldment. Technical report, 2:29673 
(AD-A-030188) 
PRESSURE VESSELS/MATERIALS TESTING 
Program of research on steel for utility applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its implementation, 2: (EPRI-FP-274-SR) 
PRESSURE VESSELS/MECHANICAL TESTS 
Structural integrity of water reactor pressure boundary 
components. Progress report for period ending 29 Feb 1976, 
2:29474 (AD-A-0301 14) 
PRESSURE VESSELS/NONDESTRUCTIVE TESTING 
Holographic examination of a composite pressure vessel (Pressure- 
induced shear strain), 2:30620 
Nondestructive evaluation of heavy metal fabrications, 2:30614 
(CONF-760689-) 
PRESSURE VESSELS/OPTIMIZATION 
Optimization of elastic, multilayer, cylindrical vessels loaded by 
pressure and radial thermal gradient, 2:30452 
PRESSURE VESSELS/PLANNING 
in coal conversion systems, 2:28272 (CONF- 
PRESSURE VESSELS/RELIABILITY 
vessel reliability, 2:30453 
e r of Heavy Section Steel Tec program 
V-7 rt, 2:29678 (EPRI-NP-179) 
PRESSURE VESSELS/STRESS ANALYSIS 
Experimental stress analysis of the attachment region of 
hemispherical shells with attached nozzles. Part 2b. Radial 
nozzle 7.875 in. O.D.-7.500 in. I.D. 10.00 in. penetration, 2:29687 
(ORNL/Sub/2203-5) 
-temperature gas-cooled reactor 


report, January 1, 1974 June 30, 30, 1975, 2: 39423 {ORNL- 


a of elastic, multilayer, cylindrical vessels loaded by 
pressure and radial thermal gradient, 2:30452 
Stress analysis of perforated plates and plates with single and 
clustered nozzles (TABLES, PEBBLES, INTRTIE, NONLIN, 
and CONVERT codes), 2:30442 (ORNL/SUB-3223-2) 
PRESSURE VESSELS/TESTI 


Coal 
30 197 30, (ORNL NL 3224) 
PRESSURE V VE SE INSULATION 


Insulation structure for pressure (Patent), 2:29530 
PRESSURE VESSELS/THERMAL 
Studies associated with the LWR LOCAECC thermal shock, 
2:29781 (CONF-760954-4) 


196S 
EFFECTS 
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SUBCRITICAL EXP. SAVANNAH 
See PSE REACTOR 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/BELLOWS 
Elevated we fatigue tests and inelastic stress analysis of 
bellows (HTGR), 2:29526 
PRIMARY COOLANT CIRCUITS/CRITICAL FLOW 
= two-phase flow (PWR and BWR), 2:29777 (CEA-CONF- 


54) 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
Decontamination of materials after exposure in LMFBR primary 
circuit, 2:29547 (CEA-CONF-3520) 
RY COOLANT CIRCUITS/FLOWMETERS 
Electroma; age flowmeters and level indicators for sodium loops 
(LMFBR), 2:29575 (UJV-mf-1) 
PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 
TRAWA, a transient analysis code for water reactions (PWR and 
BWR), 2:29666 (VTT-YDI-24) 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
TRAWA, a transient analysis code for water reactions (PWR and 
BWR), 2:29666 (VTT-YDI-24) 
PRIMARY COOLANT CIRCUITS/LEVEL INDICATORS 
Electromagnetic flwmeters and level indicators for sodium loops 
(LMFBR), 2:29575 (UJV-mf-1) 
PRIMARY COOLANT CIRCUITS/PRESSURE RELEASE 
Probabilistic aspect in PWR overpressure protection analysis, 
2:29838 (SRD-R-41) 
PRIMARY COOLANT CIRCUITS/RELIABILITY 
Methodology for simultaneous optimization with reliability: 
nuclear PWR example, 2:29512 
PRIMARY COOLANT CIRCUITS/VALVES 
Probabilistic aspect in PWR overpressure protection analysis, 
2:29838 (SRD-R-41) 
PROCAINE/METABOLISM 
Stable isotope methods for pharmacokinetic studies in man (N- 
acetylprocainamide, °C), 2:30950 (CONF-751027-) 
PROCESS HEAT REACTORS 
See also SIOFS-3 REACTOR 
Further process heat engineering or £2 studies for very: tied 
temperature reactors. Final report, 2:29517 (GA-A-1410. 
PROCESS HEAT REACTORS/DESIG 
Technical and economic studies of macy reactors for supply of 
electricity and steam, 2:29645 (ORNL/TM-5794) 
Very high temperature reactor engineerng design studies, 2:29646 
(WAES-TME-2880) 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Studies in progress on development of swimming pool reactors for 
urban heating, Thermos” program, 2:29647 (ORNL-tr-4238) 
PROCESS HEAT REACTORS/ECONOMICS 
Outlook for the use of nuclear energy in iron and steelmaking, 
2:29754 (BISI-14342) 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Method for carrying out endothermic chemical reactions with the 
use of nuclear reactor cooling gases (Patent), 2:29644 
PROCESS HEAT REACTORS/PLANNING 
Application of nuclear energy to the Canadian chemical process 
industry, 2:29532 (AECL-3232) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROGRAMMING/CORRECTIONS 
FORODT: Fortran debug routine for the PDP-11 (RT-11) (For 
run-time debugging), 2:31730 (SAND-76-8265) 
PROLINE/CHEMICAL PREPARATION 
Synthesis of certain specifically deuterated prolines (L-Proline- 
2:30926 (CONF-751027-) 


See TRANQUILIZERS 
IMETHAZINE 


See AMINES 
HYPNOTICS AND SEDATIVES 
PROP. 


ANE/FLAMES 
2:2' 
PROPANE/PRODUCTION 
Transition metal- oe geo catalysts for production of light 
hydrocarbons thesis gas. Quarterly report, August 1, 
1976-October 31, 1976 6 (CoaNue CeK;; interaction of NaCl or KCl 
with graphite), 2:28281 (FE-2467-1) 
1,2,3-PROPANETRIOL 
See GLYCEROL 
PROPANOLS/ELECTRONEGATIVITY 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
PROPANONE 
See ACETONE 


B fe yo Final report 1973-1975 
urners for of rocket propellants. , 


See ACROLEIN 
PROPIONIC ACID/BIOCHEMICAL REACTION KINETICS 
Investigation of '*C-valine metabolism in methylmalonic acidemia 
using nuclear magnetic resonance: identification of p’ 
as an obligate intermediate, 2:31011 (CONF-731027) 
PROPIONIC ACID/ELECTRONEGATIVITY 
Relative gas. "4 acidities and basicities from a proton potential 
model, 2: 
PROSTAGLANDINS/MONITORING 
selected i monitoring for quantitative of 
biolo son with a GC-MS-computer system, 2: 
(CO) 102 
PROSTAGLANDINS/QUANTITATIVE CHEMICAL 
Programmable selected ion monitoring for quantitative analysis of 
blological with a GC-MS-computer system, 2: 30924 
co 102 


See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CLOTHING/SPECIFICATIONS 
Supplied-air hood ~ 2:31261 (LA-NUREG-6612-MS) 
PRO COATINGS 


—— curable resistant coatings and their preparation (Patent), 


Ss 
See also ALBUMINS 
LIPOPROTEINS 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Ribosome slowed by mutation to streptomycin resistance 
(Escherichia coli), 2:30934 
Role of apolipoprotein A-I in the structure of human serum high 
density lipoproteins: reconstitution studies, 2:30941 
PROTEI s/BIOS OSYNTHESIS 
Biosynthesis of reovirus-specified polypeptides. Initiation of 
reovirus messenger RNA translation in vitro and identification 
of methionyl-X initiation peptides, 2:31079 
Measurement of whole body and muscle protein synthetic rates in 
man using continuous infusion of '*N-lysine and serial muscle 
biopsies, 2:31006 (CONF-751027-) 
PROTEINS/IMMUNOSUPPRESSION 
Human alpha-fetoprotein as a modulator of human lym ae 
transformation: correlation of biological potency wi 
electrophoretic variants, 2:31095 
PROTEINS/LABELLING 
77Br: a new protein label, 2:30420 
with /sup 99m/Tc, 2:31022 
PROTEINS/MEASURING METHODS 
Measurement of whole body and muscle pro’ a rates in 
man using continuous infusion of '°N-lysine serial muscle 
biopsies, 2:31006 (CONF-751027-) 
PROTEINS/METABOLISM 
composition of biochemical fractions isolated from 
lant with crassulacean acid metabolism (CAM): methodology 
wa ryophyllum), 2:30971 (CONF-751027-) 
Measurement of whole body and muscle protein 
man using continuous infusion of 
biopsies, 2:31006 (CONF-751027-) 
Protein nutrition and metabolism oe early development of the 
chick embryo, 2:30929 (COO-3139-24) 
Studies on nitrogen metabolism in man with a new automated 
15N-analyzer, 2:31009 (CONF-751027-) 
PROTEINS/NUTRITION 
Protein nutrition and metabolism durin, 5} early development of the 
chick embryo, 2:30929 (COO-3139-2 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS/MEASURING METHODS 
New method for measurement of proton beam en: oh ay 2:31309 
PROTON DOSIMETRY/CHEMICAL DOSEM 
= of high-energy particles, 2:30683 (UCRL- 
rans- 
PROTON DOSIMETRY/PHOTOGRAPHIC FILM 
DOSEMETERS 
Chemical dosimetry of high-energy particles, 2:30683 (UCRL- 
Trans-11187) 
PROTON DOSIMET" Y/RPL DOSEMETERS 
Chemical dosimetry of high-energy particles, 2:30683 (UCRL- 
Trans-11187) 
PROTON REACTIONS/CAPTURE 
Determination of proton binding energies for *Y, *°Zr, *' Nb, and 
Tc from (p,y) reaction Q-values, 2:31407 
Search for the isovector E2 resonances in *'P, and © Ni 


synthetic rates in 
serial muscle 


ORO (p,y) reactions at 17 to 27 MeV, asymmetries), 2:31406 
ORO-3624-17) 


197S PROTON REACTIONS/CAPTURE 


PROTON REACTIONS/INELASTIC SCATTERING 


Study of the D(p,y)* He reaction ( distribution of cross 
ra and po ln power at 8.0 MeV), 2:31381 (ORO-3624- 


study of the tt dipole resonance region of *'P (4 to 28 MeV: 
excitation 2:31396 (ORO-3624-17) 

Study of the radiation in the sey ant EL resonance region of *°Y 
with the reaction °*Sri Y (6 to 26 MeV: excitation 
functions), 2:31397 (O 33624517) 

Study of the giant dipole resonance regions of ® Ni (**Co(p,7X) 

10.1 MeV: polarized protons, angular distribution and aS 
power), 2:31404 (ORO-3624-17) 

Study of the *H(p,y)*He reaction from 17 < E/sub fd < 30 MeV 
(Angular distribution and asymmetry, *He res at 40 MeV with 
width of 3.5 MeV), 2:31405 

PROTON REACTIONS/INELASTI 
Excitation energies of levels in SNe OM and Mg 2:31395 
riments at the University of Maryland cyclotron, 
(ORO-5128-6) 
PROTON REACTIONS/SCATTERING 

Design and construction of a spectrometer facility and ex; t 
for intermediate energy proton scattering on helium “eng 
functions, preliminary experimental techniques), 2:31380 (LA- 


6631- 
PROTON REACTIONS/THRESHOLD ENERGY 
Some (p,n) and (a,n) reaction energies relevant to superallowed 
beta decay, 2:31376 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
Search for the formation of new particles in anti pp interactions 
around 4.0 GeV/c and a study of the reactions anti PP yields 
anti AA and anti AZ0 (Cross section upper limits), 2:31336 
PROTON-ANTIPROTON INTERACTIONS/REVIEWS 
yl in antiproton physics (Duality), 2:31351 (SLAC-PUB- 


PROTONS 
See also SOLAR PROTONS 
PROTONS/DOSIMETRY 
Microdosimetric analysis of proton RBE in diploid yeast cells, 
2:31120 (ERDA-tr-222) 
PROTONS/GYROMAGNETIC RATIO 
ee tion of the gyromagnetic ratio of the proton y/sub p/’, 
Experiment with calculable solenoid for y/ 
sub p/’ determination, 2:31370 
Measurement of the ORT iat ratio of the proton by the 
strong field method, 2:313 
method for the measurement of y/sub p/ 
PROTONS/MAGNETIC MOMENTS 
Magnetic moment of the proton in H2O in units of the Bohr 
magneton, 2:31379 
Review of the measurement of ./sub p//p/sub N/, 2:31333 
PROTONS/POLARIZABILITY 
—— of electric and magnetic polarizabilities of proton, 
PROTONS/RBE 
Microdosimetric analysis of proton RBE in haploid yeast cells, 
2:31119 (ERDA-tr-222) 
Microdosimetric analysis of proton RBE in diploid yeast cells, 
2:31120 (ERDA-tr-222) 
PROTOPLASTS 
See PLANT CELLS 
PSE REACTOR/REACTOR LATTICE PARAMETERS 
Reactivity and reaction rate measurements in U-D,O lattices with 
coaxial fuel, 2:29734 (DP-1409) 
PSEUDOMONAS/BIOCHEMICAL REACTION KINETICS 
Novel enzymic machinery for the metabolism of oxalacetate, 
phosphoenolpyruvate, and pyruvate in pseudomonas 
citronellolis, 2:3094. 
PSEUDOMONAS/METABOLISM 
Novel enzymic machinery for the metabolism of oxalacetate, 
phosp' and pyruvate in pseudomonas 
citronellolis, 2:30943 
PSYCHOTROPIC DRUGS 
See also TRANQUILIZERS 
PSYCHOTROPIC DRUGS/CHEMICAL ANALYSIS 
Quantitative gas chromatographic-mass spectral analysis of 
cannabinoids using deuterium labeled carriers and internal 
standards, 2:31249 (CONF-751027-) 
PSYCHOTROPIC DRUGS/METABOLISM 
Quantitative gas chromatographic-mass spectral analysis of 
cannabinoids using deuterium labeled carriers and internal 
standards, 2:31249 (CONF-751027-) 
PTEROYLGLUTAMIC ACID 
See FOLIC ACID 


See TEFLON 
LIC /ECONOMICS 


Study of the electric utility industry demand, costs, and rates, 
2:30016 (FEA/D-76/289) 
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PUBLIC UTILITIES/ELECTRIC POWER 
Assessment of the potential for full coordination of the California 
electric utilities, 2:30018 (LBL-5941) 
PUBLIC UTILITIES/ENERGY STORAGE 
Potential and applications for saat storage, 2:29980 
PUBLIC UTILITIES/HYDROGEN STORAGE 
Hydrogen production and storage in utility systems. Semiannual 
oes report, July 1975-December 31, 1975, 2:29059 (BNL- 


) 
PUBLIC UTILITIES/LOAD MANAGEMENT 
FPC issues September summary of major electric system energy 
and peak load data, 2:30022 
Social impacts of advanced domestic load management systems: 
some preliminary assessments and recommendations, 2:30021 
PUBLIC UTILITIES/OPERATION 
Assessment of the potential for full coordination of the California 
electric utilities, 2:30018 (LBL-5941) 
UTILITIES/PLANNING 
rporate modeling and financial planning, 2:29944 
PUBLIC UTILITIES/SOLAR PO PLANTS 
Solar energy and electric utilities: can they be interfaced, 2:29136 
(ANL/ES-52) 
PUBLIC UTILITIES/TECHNOLOGY ASSESSMENT 
Comparing new technologies for the electric utilities, 2:30015 
(ERDA-76-141(Draft)) 
PULSE GENERATORS 
ae er conversion with a dc superconducting magnet, 
:31 
PULSE SHAPERS/SPECIFICATIONS 
Fast shaper with digital control of the threshold, delay, and output 
pulse width, 2:30705 (ERDA-tr-36/1-6) 
PULSED FUSION REACTORS/EDDY CURRENTS 
Eddy current losses and transient magnetic forces in pulsed fusion 
reactors, 2:31608 (AED-Conf-76-309-018) 
PULSED FUSION REACTORS/MAGNETIC FLUX 
Eddy current losses and transient magnetic forces in pulsed fusion 
reactors, 2:31608 (AED-Conf-76-309-018) 
PULSED FUSION REACTORS/PULSED MAGNET COILS 
Structural design concepts for the toroidal magnet coil system of a 
large fusion reactor, 2:31610 (AED-Conf-76-309-023) 
PULSED MAGNET COILS/DESIGN 
Structural design concepts for the toroidal magnet coil system of a 
large fusion reactor, 2:31610 (AED-Conf-76-309-023) 
PUMPED STORAGE POWER PLANTS 
Role of pumped storage plants in the event of a system 
emergency, 2:29868 
PUMPED STORAGE POWER PLANTS/ENVIRONMENTAL 


Application of computers in an assessment of the environmental 
impact of Fast plants on an aquatic ecosystem, 2:29406 
(CONF-750706-) 


See also ELECTROMAGNETIC PUMPS 
SOLAR WATER PUMPS 
VACUUM PUMPS 
PUMPS/BEARINGS 
Several particular aspects of hydrostatic shaft guide a 
aa sodium pumps (LMFBR), 2:29599 (A 
rans- 1080 
PUMPS/CONTROL SYSTEMS 
Data transmission applied to automatic pump control at South 
Leicester mine, 2:28395 
S hyd. 2:29061 
u! iq y pump, 
PUMPS C EFFECTS 
Evaivation methods for ility qualification of 
seismic oy I pumps and valves. Final report, 2:29796 
(EPRI-NP-174) 


See also XANTHINES 
PURINES/BIOCHEMICAL REACTION KINETICS 
Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 
PURINES/METABOLISM 
Human endonuclease > for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 
PUROMYCIN/BIOLOGICAL EFFECTS 
Presence of diadenosine 5’,5’’-P', (ApsA) in 
mammalian cells in levels varying widely with proliferative 
a of the tissue: a possible positive pleiotypic activator, 
PUSAN KORI-1 REACTOR 
See KORI-1 REACTOR 
PWR TYPE REACTORS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
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BORSSELE REACTOR 
COOK-1 REACTOR 

COOK-2 REACTOR 

CRYSTAL RIVER-3 REACTOR 


MAINE YANKEE REACTOR 
OCONEE-1I REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
OTTO HAHN REACTOR 
PALISADES-1 REACTOR 
SHIPPINGPORT REACTOR 
WATTS BAR-1] REACTOR 
WATTS BAR-2 REACTOR 
WWER-1 REACTOR 

PWR TYPE REACTORS/ATWS 

Investigations of operational incidents without reactor scram 

(ATWS) and other selected safety devices, 2:29817  aieaied 
PWR TYPE REACTORS/BIOLOGICAL SHIELDIN 
Nuclear reactor installation (Patent), 2:29513 
PWR TYPE REACTORS/BLOWDOWN 

Evajuation of pressure drop across area changes during 
blowdown. Quarterly progress report, April 1, 1976-June 30, 
1976, 2:29823 (NUREG-0047-5) 

Quarterly progress report on blowdown heat transfe 
effects program, July-September 1976, 2:29827 (OR. 
NUREG/TM-61) 

RELAP4 analysis of the GE BWR blowdown heat transfer two- 
loop test apparatus experiments, Tests 4902, 4903, 4904, and 
4906. Final report, 2:29795 (EPRI-NP-169) 

PWR TYPE REACTORS/BURNABLE POISONS 

Burnable poisons in the light water reactor design, microburnup 
experiments and calculations. Part of a coordinated programme 
on burnup calculations and experiments for thermal reactors. 
Final report for the period 1 August 1974 - 31 July 1975, 
2:29481 (IAEA-R-1519-F) 

PWR TYPE REACTORS/CONTROL ELEMENTS 

Fuel and poison rod bowing, 2:29709 (CENPD-225) 

PWR TYPE REACTORS/DEPARTURE NUCLEATE BOILING 

CEDNBR: a computer code for transient thermal margin analysis 
of a reactor core, 2:29476 (CENPD-177) 

PWR TYPE REACTORS/ECCS 

Cold leg ECC flow oscillations, 2:29797 (EPRI-NP-282) 

Evaluation of WASH 1400 relative to the energy balances in the 
German core melting pro; . Research pro of reactor 
safety: Promotion Plan RS 72 c, 2:29858 (NP-tr-1958) 

Modeling of quench front progression and heat transfer by 
radiation during reflooding of a tubular test section, 2:29802 
(FRRSR-18) 

Reliability investigation of the reactor safety system used to 
control a loss-of-coolant accident, 2: 39503 (SRD-R-41) 

Studies associated with the LWR LOCA-ECC thermal 
2:29781 (CONF-760954-4) 

PWR TYPE REACTORS/FAIEURES 

Analysis of public safety risks associated with uncontained fission 
product release from A 1000 MWe nuclear power plant, 2:29842 
(SRD-R-41) 

PWR TYPE REACTORS/FUEL ASSEMBLIES 

CEA rod assemblies loadable in Westinghouse type reactors, 
2:29497 (CEA-CONF-3465) 

Fuel assembly supporting structure (Patent; PWR), 2:29514 

PWR TYPE REACTORS/FUEL CANS 

Effect of oxidation and crud deposits on the emissivity of 
Zircaloy-2 cladding, 2:29482 (INIS-mf-3224) 

ZORO 1: a finite difference computer model for Zircaloy-4 
oxidation in steam, 2:29799 (EPRI-NP-347) 

PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Determination of mass flow rate and quality distributions between 
the subchannels of a heated bundle, 2:29480 (FRRSR-17) 

PWR TYPE REACTORS/FUEL ELEMENTS 

Development and experimental verification of SST-GRASS: a 
steady-state and transient fuel response and fission-product 
release code, 2:29478 (CONF-760997-2) 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 

Planning support document for the EPRI Light Water Reactor 
Fuel Performance program, 2:29479 (EPRI-NP-370-SR) 

PWR TYPE REACTORS/FUEL MANAGEMENT 

Methods and computer programs for PWR’s fuel management: 

Programs Sothis and Ciclon, 2:29501 (JEN-338) 
PWR TYPE REACTORS/FUEL RODS 


Cos‘ficient of heat transfer from fuel to cladding in the presence 


of water vapour, 2:29483 (INIS-mf-3224) 

Fuel and poison rod bonis 2:29709 (CENPD-225) 
Fuel rod com a. COMETHE 

2:29475 346 3466) 


code in its CEA version, 


PWR TYPE REACTORS/REACTOR COMPONENTS 


S is of the basic models implemented in the fuel behaviour 
les FRAP-T and SSYST and some results obtained, 2:29812 

CINIS-mf. 3224) 

PWR TYPE REACTORS/FUEL-COOLANT 

‘Experimental results of contact between molten UO, and H2O: 
statement of thermal interaction models, 2:29810 (INIS-mf-3224) 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research for July-September 1976, 2:29828 (ORNL/ 
NUREG/TM-62) 

PWR TYPE REACTORS/LOSS OF COOLANT 

54 of flow modeling. Final report, 2:29800 

Coefficient of he wed transfer from fuel to cladding in the presence 
of water vapour, 2:29483 (INIS-mf-3224) 

Evaluation of WASH 0s relative to the energy balances in the 
German core meltin ram. Research program of reactor 
safety: Promotion Plan R 72 :29858 

Light-water-reactor safety research program. y progress 

an April-June 1976, 2:29769 (AN -76-8 

A pipe break criteria for the design of Babcock and Wilcox 
nuclear steam systems, 2:29770 (BA W-10127) 

Modelling of quench front progression, and heat transfer by 
wea) during the reflooding phase of a LWR, 2:29811 (INIS- 

Probabilistic analysis of LOCA. Annual report for FY 1976, | 
2:29836 (SAND-76-0535) | 

R saan of water properties by mathematical splines, 

Steam-water mixing and system hydrodynamics eng og | 
pro; report, July- 1976, 2: 29772 (BMI- 
REG-1964 


of the basic models implemented in the fuel behaviour 
les FRAP-T and SSYST and some results obtained, 2:29812 | 
(INIS-mf.3224) 
Thermohydraulic behavior in a primary cooling system during a 
loss-of-coolant accident of a light-water reactor. Results of the 
mock-up test with ROSA-I, 259818 (JAERI-M-6318) 
b> alee heat flux during flow reversal, 2:29830 (PB- 
ZORO 1: a finite difference computer model for Zircaloy-4 
oxidation in steam, 2:29799 (EPRI-NP-347) 
PWR TYPE REACTORS/LPCI 
Reliability of a low — emergency injection system in a 
PWR, 2:29843 (SRD-R-41) 
PWR TYPE REACTORS/MELTDOWN 
Experiments on the determination of fission and activation 
roduct release during core meltdown, 2:29814 (INIS-mf-3224) 
PWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 
Line surveillance of core parameters for a pressurized water 
reactcr, 2:29708 (CEA-CONF-3579) 
PWR TYPE REACTORS/PIPES 
LOCA pipe break criteria for the design of Babcock and Wilcox 
nuclear steam systems, 2:29770 (BA W-10127) 
PWR TYPE REACTORS/PLUTONIUM RECYCLE 
Assessment of PWR — burners for nuclear energy centers, 
2:29500 (COO-278 
PWR TYPE REACTORS/POWER DISTRIBUTION 
Burnup analysis of the power reactor. I. Evaluation of the three- 
dimensional power distribution calculation methods and 
development of the code FLORA, 2:29485 (JAERI-M-6232) 
Exxon nuclear power distribution control for pressurized water 
reactors, 2:29506 (XN-76-40) 
PWR TYPE REACTORS/PRESSURE 
Nuclear reactor installation (Patent), 2:29513 
Structural integrity of water era nod pressure boundary 
components. Progress report for period ending 29 Feb 1976, 
23 29874 (AD-A-0301 14) 
Studies associated with the LWR LOCA-ECC thermal shock, 
2:29781 (CONF-760954-4) 
PWR TYPE REACTORS/PRIMARY COOLANT 
Critical two-phase flow, 2:29777 (CEA-CONF-3554) 
Methodology for simultaneous 0; cca with reliability: 
nuclear PWR example, 2:2951 
Probabilistic aspect in PWR overpressure protection analysis, 
2:29838 (SRD-R-41) 
TRAWA, a transient analysis code for water reactions, 2:29666 
(VTT-YDI-24) 
PWR TYPE REACTORS/RADIATION HAZARDS 
Analysis of public safety risks associated with uncontained fission 
—s Ta from A 1000 MWe nuclear power plant, 2:29842 
PWR TYPE REACTORS/RADIOACTIVE WASTE 
PROCESSING 
Plant engineering experience in waste-water treatment plants in 
nuclear power stations with pressurised and boiling water 
reactors. New developments in these fields, 2:29491 
PWR TYPE REACTORS/REACTOR COMPONENTS 
. Automatic ultrasonic testing of reactor cladding tubes, 2:29493 
(AED-Conf-74-570-000) 


KORI-1 REACTOR 
LOFT REACTOR 
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PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Reactor-turbine control for low steam pressure operation in a 
pressurized water reactor (Patent), 2:29714 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Reactor coolant system structural loading analysis, 2:29496 
(BAW-10131) 
Static seals and their application in water-cooled nuclear reactor 
systems, 2:29490 
PWR TYPE REACTORS/REACTOR CORES 
Summary description of the Babcock and Wilcox integrated 
nuclear design system, 2:29494 (BAW-10111A) 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Seismic operability demonstration testing of the Nuclear 
— System bistable amplifier, 2:29848 (WCAP- 
831 
Seismic operability demonstration testing of the Westin 
a 7100 series process instrumentation system bis' 
2:29849 (WCAP-8833) 
PWR TYPE REACTORS/REACTOR KINETICS 
Assembly calculations and fitted nuclear data, 2:29495 (BAW- 


10116) 
PWR TYPE REACTORS/REACTOR MATERIALS 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 29 February 1976 (ASTM- 
A533-B; ASTM-A508), 2:29489 (NRL-Report-8006) 

PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Probabilistic aspect in PWR overpressure protection analysis, 
2:29838 (SRD-R-41) 

Reactor shut-down system availability related to anticipated 
operational disturbances, 2:29502 (SRD-R-41) 

Reliability investigation of the reactor safety system used to 
control a loss-of-coolant accident, 2:29503 (SRD-R-41) 

PWR TYPE REACTORS/REACTOR SAFETY 

Analysis of public satety risks associated with uncontained fission 
product release from A 1000 MWe nuclear power plant, 2:29842 
(SRD-R-41) 

Critical two-phase flow, 2:29777 (CEA-CONF-3554) 

Evaluation of WASH 1400 relative to the energy balances in the 
German core melting program. Research program of reactor 
safety: Promotion Plan RS 72 c, 2:29858 (NP-tr-1958) 

Experiments on the determination of fission and activation 
product release during core meltdown, 2:29814 (INIS-mf-3224) 

Probabilistic aspect in PWR overpressure protection analysis, 
2:29838 (SRD-R-41) 

Reliability of a low pressure emergency injection system in a 
PWR, 2:29843 (SRD-R-41) 

PWR TYPE REACTORS/RECOMBINERS 

Electric hydrogen recombiner: IEEE 323-1974 qualification, 

2:29505 6)) 
PWR TYPE REACTORS/TANKS 

In-service inspection of PWR reactor tanks, 2:29498 (CEA- 
CONF-3588) 

PWR TYPE REACTORS/XENON OSCILLATIONS 

Method to calculate spatial xenon oscillations in PWR reactors 
(SEXI Code), 2:29509 

PYRANS/BIOASSAY 

Plasma levels of d1-3-(1,1-dimethylheptyl)-6,6a8,7,8, 10, 10aa- 
hexahydro-1-hydroxy-6, 6-dimethyl-9H-dibenzo|b, ‘d]pyran-9-one 
(Lilly 109514) by quantitative mass fragmentography 

(Deuterium, dogs), 2:30988 (CONF-751027-) 
PYRANS/METABOLISM 

Plasma levels of d1-3-(1,1-dimethylheptyl)-6,6a8,7,8, 10, 10aa- 
hexahydro-1-hydroxy-6,6-dimethyl-9H-dibenzo[b, d]pyran-9-one 
(Lilly 109514) by quantitative mass fragmentography 
(Deuterium, dogs), 2:30988 (CONF-751027-) 

DAZINES/EXCRETION 


jouse 
les, 


New method for the determination of *N and °C for excretion 
balance studies of foreign compounds ('*C, pyridazine), 2:30957 
(CONF-751027-) 

PYRIDAZINES/METABOLISM 
New method for the determination of °N and '°C for excretion 
balance studies of foreign compounds ('*C, pyridazine), 2:30957 
(CONF-751027-) 
2-PYRIDINECARBOXYLIC ACID 

See PICOLINIC ACID 
PYRIDINES 

See also PICOLINES 
PYRIDINES/COMBUSTION PRODUCTS 

Chemical reactions in the conversion of fuel nitrogen to NOx, 

2:28449 (EPA-600/2-76-152a) 
elative gas-phase acidities and basicities from a tial 
model, 2:30399 
taining pyridine bases of high degree of purity (6 refs.), 2:28313 
PYRIMIDINES 


See‘also BARBITURATES 
URACILS 
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PYRIMIDINES/BIOCHEMICAL REACTION KINETICS 
Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and characterization of multiple 
forms from placenta, 2:30942 
PYRIMIDINES/METABOLISM 
Human endonuclease specific for apurinic/apyrimidinic sites in 
DNA. Partial purification and c tion of multiple 
forms from 2:30942 
/REM'! 


Feasibility study of pre-combustion coal cleaning using chemical 
comminution. Interim report, September-December 1975, 
2:28255 (FE-1777-2) 

2-PYRROLIDINECARBOXYLIC ACID 
See PROLINE 
PYRUVIC ACID/BIOCHEMICAL REACTION KINETICS 

Novel enzymic machinery for the metabolism of oxalacetate, 
phosphoenolpyruvate, and pyruvate in pseudomonas 
citronellolis, 2: 


Q 


QUAD CITIES-1 REACTOR/REACTOR COOLING SYSTEMS 
Core flow distribution in a General Electric Booty na 
TeaA) as measured in Quad Cities Unit 1, 2:29487 (NEDO- 
QUADRATURES/SINGULARITY 
Applications of extrapolation techniques to multidimensional 
—" of some integrand functions with a singularity, 
Ohmic heating is "supported toroidal quadruple, 23 
mic heating in a supported toroidal quadrupole, 
QUALITY ASS ASSURANCE, MANU 
Quality assurance program pts for nuclear 
Volume I. Policies, 2:29443 (CPC-1-A(Rev.5 
ANTUM ELECTRODYNAMICS/TWO-DIMENSIONAL 
CALCULATIONS 


Two-dimensional field theory models (Confinement, scaling, 
fermions, bosons, semiclassical approximation), 2:31354 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
UKAWA NONLOCAL THEORY 
QUANTUM FIELD THEORY/COUPLING 
Nonperturbative approach to quantum field theories: phase 
and confinement (Lectures), 2:31353 (SLAC-PUB- 


800) 
QUANTUM FIELD THEOR Y/TWO-DIMENSIONAL 
CALCULATIONS 
Two-dimensional field theory models (Confinement, 
fermions, bosons, semiclassical approximation), 2:31354 
QUANTUM MECHANICS/REVIEWS 
Turning point in the development of quantum mechanics and the 
early years of the Moessbauer effect, 2:31456 (FERMILAB- 


plants. 


Conf-76/87-THY) 
QUARKS/CONFINEMENT 
Nonperturbative approach to quantum field theories: phase 
10 and confinement (Lectures), 2:31353 (SLAC-PUB- 
QUARKS/MATTER 
Phase transition from on to quark matter, 2:31343 
QUEBEC/NUCLEAR POWER PLANTS 
Nuclear energy: human and technical aspects, 2:29976 
QUEENS /COAL MINES 


Queensland coal, 2:28399 
QUEENSLAND/COAL RESERVES 
Queensland coal, 2:28399 
QUEENSLAND/URANIUM DEPOSITS 
Mary Kathleen uranium deposits, 2:28845 
Uranium in the Mount Isa/Cloncurry district, 2:28841 
Westmoreland uranium deposits, 2:28846 
Q-VAL’ URING METHODS 
Precision measurement of Q-values by means of the Munich time- 
of-flight system and the Q3D-spectrography, 2:30686 


RADIATION ACCIDENTS/SIMULATION 
Hot spot exercise: 1975 (HSX-75), 2:31262 (UCRL-52117) 
RADIATION ACCIDENTS/TESTING 
Hot spot oa: 1975 (HSX-75), 2:31262 (UCRL-52117) 
RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Molecule sciences (Summaries of research activities at Lawrence 
so Laboratory, University of California), 2:31318 (LBL- 
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RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
CHERENKOV COUNTERS 
CLOUD CHAMBERS 
DIELECTRIC TRACK DETECTORS 
GEIGER-MUELLER COUNTERS 
GRAVITATIONAL WAVE DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
NUCLEAR EMULSIONS 
RADIATION MONITORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPARK CHAMBERS 
TELESCOPE COUNTERS 
RADIATION DETECTORS/DATA ACQUISITION SYSTEMS 
Large-scale digitizer system (LSD) for charge and time 
so in high-energy physics experiments, 2:30689 (LBL- 
RADIATION DOSES/COMPUTER CALCULATIONS 
Effects of tissue inhomogeneities on dose patterns in cylinders 
irradiated by ne beams, 2:31016 
RADIATION DOSIMETR 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Analysis of public safety risks associated with uncontained fission 
roduct release from A 1000 MWe nuclear power plant (PWR), 
529842 (SRD-R-41) 
RADIATION HAZARDS/BIBLIOGRAPHIES 
Mine safety. Part IV. Occupational health-radioactivity (a 
(NT? phy with abstracts). Report for 1964-Jul 1976, 2:28869 
IS/PS-7 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 
Induced chemoluminescence of rat blood plasma at the early 
es of radiation injury (Fast neutrons), 2:31154 (ERDA-tr- 


222 
RADIATION INJURIES/BIOLOGICAL RECOVERY 
Effects of hydroxyurea on recovery from radiation injury in LL 
Gamma radiation), 


cells at the stationary _ of growth (' 
2:31108 (ERDA-tr-222) 
Patterns of exogenous and endogenous hematopoietic 
= _ following radiation injury (X radiation, mice), 
RADIATION INJURIES/GENETICS 
Different t of inherited changes in viability of cells induced by 
different doses of x-radiation (experiments on Amoeba proteus), 
2:31117 (ERDA-tr-222) 
INJURIES/THERAPY 


Use and interpretation of particulate deposition data (Eq t 
for the monitoring of depositions), 2 
RADIATION MO RS/D. 
3R-WL air sampling working level survey meter. Calibration and 
evaluation progress report, May 1, 1976-December 31, 1976 
‘or monitoring radon progeny in uranium mines), 2: 30676 
COO-2936-1) 
RADIATION PROTECTION/GO POLICIES 
Role of the ACRS in nuclear safety, 2:31263 
RADIATION PROTECTION/P INNEL 
Directory of mnel responsible for radiological health 


:31139 
RADIATION PROTECTION/REGULATIONS 
ayo of radiation protection, 2:31127 (AED-Conf- 
PROTECTION/RESEARCH PROGRAMS 
1975. AbbreviatEd edition, 2:31103 (DEU-73- 
RADIATION "PROTECTION/STANDARDS 


SAFETY 
See RADIATION PROTECTION 
RADIATION SYNDROME 
Some biochemical characteristics of a toxic substance isolated 
from the organs of lethally irradiated animals during the period 
of the intestinal s syndrome, 2:31151 (ERDA-tr-222)" 
RADIATORS/DESIGN 
Radiation cooling of structures with infrared transparent wind 
screens, 2:29187 (SAN/1122-76/2) 
RADIATORS/PERFORMANCE 
Radiation cooling of structures with infrared 


transparent wind 
screens, 2:29187 (SAN/1122-76/2) 


RADIOACTIVE AEROSOLS/CONTAINMENT 
Aerosol measurements and modeling for fast reactor safety. 
time lent aerosol suspension vior 
MI- NUREG- 1963) 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL 
TRANSPORT 
Effects of wind shear on Ro cnemmene uence model of the reactor 
safety study, 2:30812 (SAND-76-0619) 
Sensitivity o' the reactor safety study co: uences model to 
mixing heights, 2:30811 (SAND-76-0618) 
Studies on the deposition of aerosols on vegetation and other 
surfaces. Part 2, 2:30815 (ORNL-tr-4314 
RADIOACTIVE AEROSOLS/INHALATION 
Radioaerosol inhalation scintigraphy tr 4 113m/In, /sup 99m/ 
Tc, and '**Xe tracer techniques), 2:31046 
RADIOACTIVE AEROSOLS, S/PLUMES 
the reactor safety consequences model to 
mixin, ts, 2:30811 (SAND-76-0618) 
RADIOA E AEROSOLS/SCINTISCANNING 
Radioaerosol inhalation scintigraphy (/sup 113m/In, /sup 99m/ 
Tc, and tracer 2:31 
RADIOACTIVE BIOLOGICAL 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/DATA 
Radioactivity ee from nuclear power plants in the Federal 
Republic, 2:29477 (CONF-750346-) 
RADIOACTIVE EFFLUENTS/DIFFUSION 
Prsosee) of the propagation calculations, 2:29400 (CONF- 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 
TRANSPORT 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL-tr-4219) 
RADIOACTIVE EFFLUENTS/HEALTH HAZARDS 
Some aspects of investigation into pollution of the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL-tr-4219) 
RADIOACTIVE EFFLUENTS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Inexpensive automated recycle radiogas chroma h, 2:30357 
RADIOACTIVE EFFLUENTS/RADIATION H. 
Estimation of radiation exposure associated with inert gas 
radionuclides discharged to the environment by the nuclear 
ali industry, 2:29727 (NRPB-R-11) 
IOACTIVE EFFLUENTS/RADIATION MONITORING 


Guidance for air sampling at nuclear facilities (Radiation 
monitoring), 2:30808 (HASL-312) 

Radioactivity measurements in the environment of two nuclear 
power plants in the Netherlands, 2:29499 (CONF-750346-) 

Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A progress rt to the 
physical and technological pro ivision of Biomedical 
and Environmental Research, U.S. Ener, y Research and 
Development Administration, 2:30813 (UCRL-52123) 

RADIOACTIVE EFFLUENTS/REGULATIONS 

Judicial and technical rules in the field of radiation oe in 

nuclear facilities, 2:31128 (AED-Conf-76-447-005 
RADIOACTIVE EFFLUENTS/STACK DISPOSAL 

Maximum peer continuous release rates of phosphorus-32 
and sulphur-35 to atmosphere in a milk producing area, 2:30805 
(AHSB(RP)M-21) 

Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A progress rt to the 
physical and technological programs, Division of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 CRL-52123) 

RADIOA(' MATERIALS/PACKAGING 

Transport packaging for radioactive materials. 

Proceedings of a seminar, 2:28940 (STI/PUB-437) 
RADIOACTIVE MATERIALS/REMOTE HAND) 

Design of and equ for hot laboratories. Proceedings 

of an t for hot ratories. 
ium, 2:30497 (STI/PUB-436) 
RADIOACTI E MA IALS/TRANSPORT 

Transfer of test samples and wastes between -irradiation 
facilities (FMF, AGF, MMF), 2:30496 (P’ CN-952-75-02) 

Transport ome Py for radioactive materials. Proceedings series. 
oe a seminar, 2:28940 (STI/PUB-437) 

rt of radioactive materials of the C.A.E. (CEA (France)), 
3.28941 (MLM-2397(TR)) 
RADIOACTIVE PARTI TES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
Radiation damage technology of borate-silicate glass from the 
—s of view of of -level radioactive waste, 
:29004 (TRITA- 7601) 
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RADIOACTIVE WASTE DISPOSAL/BIOLOGICAL 


Relative toxicity and long-term problems of actinide bearin 
wastes from fuel reprocessing, 2:28992 (CONF-761020-) 
RADIOACTIVE WASTE DISPOSAL/BIOLOGICAL 
RADIATION EFFECTS 
Radioactive waste in the marine environment, 2:30887 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Oklo: geologic isolation implications, 2:28994 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Ocean waste disposal (a bibliography with abstracts). Report for 
1964-Jun 1976, 2:29001 (NTIS/PS-76/0558) 

RADIOACTIVE WASTE DISPOSAL/RADIATION HAZARDS 

Hazards available from toxic substances, 2:29023 (CONF-761020-) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Development of radioactive wastes disposal-techniques and the 
radiation-exposure of the personnel at Asse pilot plant, 2:28993 
(CONF-761020-) 

Investigation for an economically optimum strategy in disposing 
highly radioactive wastes, 2:28996 (DEU-76-34 34) 

Thermal operations conditions in a national waste terminal storage 
facility, 2:29007 (Y/OWI/SUB-76/49750) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Paleozoic stratigraphy of two areas in southwestern Indiana, 
2:29012 (Y/OWI/SUB-7062/2) 

RADIOACTIVE WASTE DISPOSAL/SOCIO-ECONOMIC 

FACTORS 

Wealth and waste, 2:28995 (CONF-761020-) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

HTGER spent reflector block disposal study (Burial or crush-burn 
processing), 2:28997 (GA-A-13860) 

Philosophy and practice of radwaste packaging and disposal: a 
discussion of the improved containerization alternative, 2:29013 

Treatment of radioactive slurry and storage of concentrated 
waste, 2:28981 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

C.E.C. program on radioactive waste management disposal and 
risk assessment, 2:28969 (CONF-761020-) 

Effect of fuel cycle alternatives on nuclear waste management, 
2:28955 (CONF-761020-) 

ERDA overview of waste management, 2:28951 (CONF-761020-) 

Joint nordic programs and approach to waste rg ey 
(Sweden, Denmark, Norway), 2:28961 (CONF-761020-) 

Ontario hydro waste storage concepts and facilities, 2:28991 
(CONF-761020-) 

Overview of the NRC nuclear waste management program, 
2:28952 (CONF-761020-) 

U.S. ERDA waste management. Issues involved in the ERDA 
radioactive waste program, 2:28960 (CONF-761020-) 

US EPA overview, 2:28953 (CONF-761020-) 

Waste management in Japan, 2:28949 (CONF-761020-) 

Waste management '76 nuclear overview session industry 
viewpoint, 2:28954 (CONF-761020-) 

Waste management French programmes and approaches, 2:28962 
(CONF-761020-) 

RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL IMPACT STATEMENTS 

Generic impact statement for commercial radioactive waste 
management, 2:28959 (CONF-761020-) 

RADIOACTIVE WASTE MANAGEMENT/MEETINGS 

Waste management 76, 2:28950 (CONF-761020-) 

RADIOACTIVE WASTE MANAGEMENT/RADIATION 

MONITORING 

Onsite environmental surveillance report for the INEL 
radioactive waste management complex. Annual report 1974, 
2:29019 (TREE-1014) 

RADIOACTIVE WASTE PROCESSING 

Chemical treatment of low-level radioactive liquid waste. I (Using 
coagulants and montmorillonite), 2:28985 

Plant engineering experience in waste-water treatment plants in 
nuclear power stations with pressurised and boiling water 
reactors. New developments in these fields, 2:29491 

Radioactive waste processing, ch. 9 (From fuel reprocessing), 
2:28922 (INIS-mf-3344) 

Treatment of combustible a-wastes: a review of R+ and -D- 
activities with a critical evaluation of the develo _ 
potentials of these processes, 2:28975 (KFK-22 

RADIOACTIVE WASTE PROCESSING/CALCINATION 

European programmes in waste management (incineration) of 
actinides, 2:28963 (IAEA-186) 

Treatment of highly active and alpha-leaving wastes in the USSR, 
2:28983 (KFK-tr-481) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION_ 

HTGER spent reflector block disposal study (Burial or crush-burn 
processing), 2:28997 (GA-A-13860) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Computer program for the calculation of gas-liquid equilibria in 
system CO2-N2-CO-O2-Xe-Kr, 2:28978 (ORNL/ 
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Method for extracting, trapping and storing radioactive iodine 

contained in irradiated nuclear fuels (Patent), 2:28980 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Method of ation of fission and corrosion products and of 
corresponding isotopes from liquid waste (Patent), 2:28987 

Recovery of cesium and palladium from nuclear reactor fuel 

rocessing waste (Patent), 2:28986 
RADI IOACTIVE WASTE PROCESSING/OSMOSIS 

Reverse osmosis treatment of the laundry waste from a nuclear 

facility (laboratory-scale test), 2:28974 (JAERI-M-6337) 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Bituminization of radioactive wastes at the Nuclear Research 
Center Karlsruhe. Experience from plant operation and 
development work, 2:28977 (KFK-2328) 

Current high-level waste solidification technology, 2:28968 
(BNWL-SA-5972) 

Fixation of radioactive wastes in cement, 2:28984 (KFK-tr-490) 

High-level waste vitrification by spray calcination/in-can melter, 

:28970 (CONF-761020-) 

Radwaste volume reduction and solidification system, 2:28979 
(WPC-VRS-1) 

Ruthenium containment — fluid-bed calcination of high-level 
waste from commercial nuclear fuel reprocessing plants, 2:28971 
(ICP-1091) 

Solidification of cesium and strontium with zeolites, 2:28982 

Solidification of highly active fission products by a thermite 
reaction. Pt. 1. Laboratory experiments, 2:28976 (KFK-2322) 

Treatment of radioactive slurry and storage of concentrated 
waste, 2:28981 

Use of the emanation thermal analysis for the investigation of 
radioactive waste fixation ae process. 2:28973 (INIS-mf-3228) 

RADIOACTIVE WASTE ST 

Possible solution to the long time storage problem for high level 
waste, 2:28990 (CONF-761020-) 

Requirements for the safe storing of radioactive wastes in the final 
repository of the G.D.R., 2:29003 (SAAS-204) 

RADIOACTIVE WASTE STORAGE/CASKS 
Method for storage of solid waste (Patent), 2:29016 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 

Feasibility of storing radioactive wastes in Columbia River basalts, 
2:28989 (ARH-SA-281) 

RADIOACTIVE WASTE STORAGE/PLANNING 

erry waste storage, ch. 10 (Netherlands), 2:28998 (INIS- 
mi- 

RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 

Borehole sealing. Final report, March 1, 1973-October 31, 1973, 
2:29002 (ORNL/Sub/15966-73/1) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Disposal of highly-active, solid radioactive wastes into geological 
formations. Relevant geological criteria for the United 
Kingdom, 2:28972 (IGS-76/12) 

Radiolysis and temperature effects in case of underground storage 
of bitumen, 2:29000 (K FK-2329) 

RADIOACTIVE WASTES 
See also RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CONTAINERS 

Philosophy and practice of radwaste packaging and disposal: a 

discussion of the improved containerization alternative, 2: 29013 
RADIOACTIVE WASTES/ENVIRONMENTAL TRANSPORT 

Numerical modeling of subsurface radioactive solute transport 
from waste-seepage ponds at the Idaho National Engineering 
Laboratory, 2:30884 (IDO-22057) 

RADIOACTIVE WASTES/LEACHING 

Analytical evaluation on the leaching of radionuclides from waste 

solids, 2:28999 (JAERI-M-6302) 
RADIOACTIVE WASTES/LIQUID WASTES 
Iodine radiotherapy without water contamination: A contribution 
to environmental protection, 2:29014 
RADIOACTIVE WASTES/PACKAGING 
Transport of radioactive wastes, ch. 8, 2:28939 (INIS-mf-3344) 
RADIOACTIVE WASTES/RADIATION MONITORING 
Review of methods for the detection of 10 nCi/g of transuranic 
isotopes in solid waste, 2:28964 (UCRL-52200 
iolysis temperature effects in case of underground storage 
of bitumen, 2:29000 (KFK-2329) 
RADIOACTIVE WASTES/RAIL TRANSPORT 

ATMX-600 rail car safety analysis report for packaging (SARP), 
2:30500 (RFP-2244(Rev.1)) 

RADIOACTIVE WASTES/REMOTE HANDLING 

Program of Hanford high-level waste retrieval task: a narrative 
description, 2:28966 (ARH-LD-144) 

RADIOACTIVE WASTES/REVIEWS 
Radioactive wastes, 2:29015 
RADIOACTIVE WASTES/STABILITY 

Radiation damage technology of borate-silicate glass from the 

int of view of di of high-level radioactive waste, 
:29004 (TRITA- 7601) 
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RADIOACTIVE WASTES/TRANSPORT REGULATIONS 
Transport of radioactive wastes, ch. 8, 2:28939 (INIS-mf-3344) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 
Radiobiology, 2:31149 (ERDA-tr-222) 
RADIOBIOLOGY/RESEARCH PROGRAMS 
Annual report of the Department of Atomic Energy 1975-76 
(Bombay, India), 2:31360 (INIS-mf-3312) 
Annual report 1975. AbbreviatEd edition, 2:31103 (DEU-73- 
3(ed.1975)) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMISTRY/RESEARCH PROGRAMS 
Annual report of the Department of Atomic Energy 1975-76 
(Bombay, India), 2:31360 (INIS-mf-3312) 
Nuclear sciences (Summaries of research activities at Lawrence 
aw Laboratory, University of California), 2:30419 (LBL- 


50) 
nexpensive automated recycle chroma 
RADI LLOIDS 
See also THOROTRAST 
RADIOCOLLOIDS/CHEMICAL PROPERTIES 
Agents for bone marrow imaging: an evaluation (/sup 99m/Tc, 
59Fe, 52Fe, tracer techniques), 2:31049 
RADIOCOLLOIDS/USES 
Evaluation of colloids for RES function studies, 2:31050 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGY/BIBLIOGRAPHIES 
Russian radioecology: a bibliography of Soviet publications with 
citations of English translations and abstracts, 2:30841 (TID- 
3915(Suppl.2)) 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE GENERATORS/DESIGN 
High purity polonium recovery (Patent), 2:30424 
RADIOISOTOPE HEAT SOURCES/CAPSULES 
Fabrication of noble metal alloy filter vents for radioisotope 
thermal generators (For helium release), 2:29044 (LA-6618-MS) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
Plutonium-238 fuel and heat source development for nuclear- 
powered artificial heart program. Progress report, July 1- 
September 30, 1976, 2:29045 (LA -PR) 
RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 
RADIOISOTOPES/ADSORPTION 
Method of separation of fission and corrosion products and of 
corresponding isotopes from 1 waste (Patent), 2:28987 
RADIOISOTOPES/DISTRIBUTI 
Dynamic studies with 2:31020 
RADIOISOTOPES/HEALTH HAZARDS 
Radioactive waste in the marine environment, 2:30887 
RADIOISOTOPES/NONDESTRUCTIVE ANALYSIS 
Design of a Me eg rg: calorimeter for assay of radioisotopic 
samples, 2:30703 (SAND-76-0635) 
RADIOISOTOPES/RADIATION DOSES 
oe diagnostic agents: current problems and limitations, 
2:3101 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Radioactive waste in the marine environment, 2:30887 
RADIOISOTOPES/RADIOMETRIC ANALYSIS 
EE’s gamma-ray spectrometer answers the national need for a 
portable, rugged, self-contained radioisotope analyzer, 2:30684 
(UCRL-50025-76-3) 
RADIOLOGICAL PERSONNEL/RADIATION DOSES 
Level of radiation exposure to staff in X-ray diagnosis, 2:31134 
(SAAS-204) 
IOMETERS 
Current status and future plans for NBS radiometric source 
standards, 2:29099 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
13N radiopharmaceuticals, 2:31035 
/sup 99m/Tc-penicillamine complexes, 2:31024 
Biomedical cyclotron in a medical center: capabilities and 
problems, 2:31032 
Carrier-free ‘C-labeled catecholamines, 2:31038 
— istry of technetium as applied to radiopharmaceu 
2:31021 
Cyclotron-produced radionuclides (**K, 27Cs, ®'Rb, '*7Xe, 
133Xe, '*Xe, ™ Ph, *' Ti, Ru), 2:31033 
Labeling blood cells with /sup 99m/Tc, 2:31023 
Labeling proteins with /sup 99m/Tc, 2:31022 
Prospects for '*F radiopharmaceuticals, 2:31031 


for quantitative study of renal function, 


2:31053 
RADIOPHARMACEUTICALS/BIOCHEMICAL REACTION 
KINETICS 


Radiopharmaceuticals for tumor localization with special 
emphasis on brain tumors, 2:31060 
RADIOPHARMACEUTICALS/CHEMICAL ANALYSIS 
ey methods of radiopharmaceutical quality control, 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Evaluation of /sup 99m/Tc-labeled phosphate compounds as 
bone-imaging agents, 2:31047 
Preparation of /sup 113m/In radiopharmaceuticals, 2:31028 
Solution chemistry of carrier-free indium, 2:31026 
RADIOPHARMACEUTICALS/COMPARATIVE 
EVALUATIONS 
Tumor-specific radiopharmaceuticals: radiolabeled bleom 
203Pb, /sup 5om/Te, "Co, fa, “Ga; “Za, 


RADIOPHARMACEUTICALS/LABELLING 
111Jn-labeled radiopharmaceuticals and their clinical use, 2:31027 
RADIOPHARMACEUTICALS/MATERIALS HANDLING 
a gases: production, properties, handling, and uses, 
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RADIOPHARMACEUTICALS/MEETINGS 
Radiopharmaceuticals, 2:31018 
RADIOPHARMACEUTICALS/PHYSIOLOGY 
Dynamic studies with radiopharmaceuticals, 2:31020 
RADIOPHARMACEUTICALS/PRODUCTION 
a gases: production, properties, handling, and uses, 
RADIOPHARMACEUTICALS/QUALITY CONTROL 
ay methods of radiopharmaceutical quality control, 
Gel chromatography column scanning: a method for identification 
a quality control of /sup 99m/Tc radiopharmaceuticals, 


RADIOPHARMACEUTICALS/REGULATIONS 
Radiopharmaceuticals: re 2:31041 
RADIOPHARMACEUTI 
Particulate hn for pulmonary studies, 2:31042 
——* diagnostic agents: current problems and limitations, 
1 
RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOSTERILIZATION/COST 
Cost and effectiveness comparisons of various types of sludge 
irradiation and sludge pasteurization treatments, 2:30414 
(SAND-76-5780) 
RADIOSTERILIZATION/RADIATION DOSES 
Investigation of dose-effect as function of quan a one 
radioresistance of microorganisms (Gamma radiation), 2:31124 
(ERDA-tr-222) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Biomedical cyclotron in a medical center: capabilities and 
roblems, 2:31032 
RADIOTHERAPY/SIDE EFFECTS 
Consequences of radiotherapy and antineoplastic therapy for the 
fetus, 2:31140 
Radiotherapy after definitive aay for breast cancer, 2:31141 
RADIUM/ACTIVATION ANALYSI 
Possibility of multielemental analysis of slurry in study of 
geological section of wells, 2:28486 
RADIUM/RADIATION MONITORING 
Computer storage of data obtained in the measurement of radium 
in vitro, 2:31738 (ANL-76-88(Pt.2)) 
RADIUM 226/ABUNDANCE 
Macrodistribution of ?*°Ra in the skeleton of a radium dial painter, 
2:31164 (ANL-76-88(Pt.2)) 
RADIUM 226/BIOLOGICAL RADIATION EFFECTS 
Hazard plotting and estimates for the tumor rate and the tumor 
growth time for radiogenic osteosarcomas in man (?"*Ra, 
Ra), 2:31169 (ANL-76-88(Pt.2)) 
Radiological and Environmental Research Division annual report, 
July 1975-June 1976, 2:31168 (ANL-76-88(Pt.2)) 
RADIUM 226/BODY BURDEN 
Macrodistribution of ?*°Ra in the skeleton of a radium dial painter, 
2:31164 (ANL-76-8 8(Pt .2)) 
Macrodistribution of **°Ra in the human skeleton as determined in 
vitro by gamma-ray spectrometry, 2:31166 (ANL-76-88(Pt.2)) 
RADIUM 226/D ON 
Gross distribution of ??°Ra in man from external counting, 2:31163 
(ANL-76-88(Pt.2)) 
RADIUM 226/RADIATION MONITORING 
Macrodistribution of ?**Ra in the skeleton of a radium dial painter, 
2:31164 (ANL-76-88(Pt.2)) 
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RADIUM 228/BIOLOGICAL RADIATION EFFECTS 


Macrodistribution of ?*°Ra in the human skeleton as determined in 
vitro by gamma-ray spectrometry, 2:31166 (ANL- 76-88(Pt.2)) 
RADIUM 228/BIOLOGICAL RADIATION EFFECTS 
Hazard plotting and estimates for the tumor rate and the tumor 
growth time for radiogenic osteosarcomas in man (?*6Ra, 
Ra), 2:31169 (ANL-76-88(Pt.2)) 
ISOTOPES/DELAYED RADIATION EFFECTS 
Long-term effects of radium exposure in female dial workers: 
hematocrit and blood pressure, 2:31161 (ANL-76-88(Pt.2)) 
RADON/ABUNDANCE 
reservoir engineering research at Stanford University, 
2:2 
RADON/EXHALATION 
Variability in the exhalation rate of radon (?7*Ra), 2:31165 (ANL- 
76-88(Pt.2) 
RADON/RADIATION MONITORING 
3R-WL air sampling working level survey meter. Calibration and 
evaluation progress report, May 1, 1976-December 31, 1976, 
2:30676 (COO-2936-1) 
RADON 220/ENVIRONMENTAL TRANSPORT 
Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A progress report to the 
physical and technological programs, Division of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 CRL-52123) 
RAFT R VALLEY/GEOLOGY 
— y and geophysics of the southern Raft River Valley 
thermal area, Jdaho USA, 2:29250 
RIVER VALLEY/GEOPHYSICS 
— y and geophysics of the southern Raft River Valley 
a. area, Idaho USA, 2:29250 


WASHOUT 
RAMAN EFFECT 
Application of third order nonlinear optical techni i to the 
iagnosis of combusting media, 2: 30435 (SAND-77-0005) 
RANKINE CYCLE/COST 


Nuclear fusion systems analysis research. FY 1975 annual report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779) 
RANKINE CYCLE/PERFORMANCE TESTING 
Nuclear fusion systems analysis research. FY 1975 annual report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779) 
RANKINE CYCLE ENGINES/DESIGN 
Steam engine for vehicles (Patent), 2:30140 
Steam engine (Patent), 2:30141 
RANKINE CYCLE ENGINES/FEASIBILITY STUDIES 
Feasibility test on compounding the internal combustion engine 
— vehicles, Task II. Final report, 2:30151 (COO- 
1 


CYCLE POWER SYSTEMS/MATHEMATICAL 
MODELS 
Computer modeling of solar Rankine systems for space cooling, 
2:29168 (SAN/1122-76/2) 
RANKINE CYCLE POWER SYSTEMS/OPERATION 
Demonstration of a 3 ton Rankine cycle powered air conditioner, 
(SAN/1122-76/2) 
RANKINE CYCLE POWER SYSTEMS/PERFORMANCE 
Performance characteristics of a 3 ton Rankine powered vapor- 
compression air conditioner, 2:29169 (SAN/1122-76/2) 
RANKINE CYCLE POWER SYSTEMS/RANKINE CYCLE 
POWER SYSTEMS 
Performance characteristics of a 3 ton Rankine powered vapor- 
compression air conditioner, 2:29169 (SAN/1122-76/2) 
RANKINE CYCLE POWER SYSTEMS/THERMAL 
EFFICIENCY 
Coal technology program. Quarterly progress rt for the 
iod ending September 30, 1976, 2:28247 (ORNL-5224) 
NE CYCLE POWER SYSTEMS/WORKING FL 
——— azeotrope is an excellent Rankine cycle fluid, 


RAPID TRANSIT SYSTEMS/NOISE 
SOAC: state-of-the-art car engineering tests at Department of 
Transporation high spped ground test center final test 
Noise tests. Final report, April-July 1973, 2:30152 
RARE EARTH COMPOUNDS/ELECTRIC CONDUCTIVITY 
Electrical conductivity of LnVO; compounds, 2:30328 
RARE EARTH COMPOUNDS/HEXAGONAL LATTICES 
Unit cell of YTa7O19, a new compound, and its isomorphism with 
the corresponding rare earth tantalates, 2:30314 
EARTH NUCLEI/BINDING ENERGY 
a calculations of nuclear total binding energies, 
RARE EARTH NUCLEI/MASS 
Present status of the program of atomic mass determinations at the 
University of Manitoba, 2:31418 
RARE EARTHS 
See also DYSPROSIUM 
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ERBIUM 
LANTHANUM 
SAMARIUM 
RARE EARTHS/HYDRIDATION 
Hydride formation, 2:30264 
RATS/BIOLOGICAL RADIATION EFFECTS 
Dose effect ies A e epilation and late effects on spinal 


cord in rats ex amma rays, 2:31158 
Radiobiology, 2: 1149 (E RDA-tr-222) 
REACTIVITY CORFFICIENTS/ ACCURACY 


Evaluation of the accuracy of predicting Doppler and sodium 
reactivity coefficients (LMFBR), 2:29554 1-519) 
REACTIVITY COEFFICIENTS/PULSED NEUTRON 
TECHNIQUES 
Estimation of subcritical reactivity by the pulsed a-method, 
2:29653 (FEI-479) 
REACTOR ACCIDENTS 
See also ATWS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
Acoustic diagnostic techniques for post-accident heat removal 
experiments, 2:29837 (SAND-76-5955) 
REACTOR ACCIDENTS/COMPUTER CALCULATIONS 
Calculations for accidents in water reactors during operation at 
power, 2:29764 (AAEC-LIB/Trans-599) 
REACTOR ACCIDENTS/INFORMATION RETRIEVAL 
ETGAR: an information service for abnormal occurrences used 
for stop ory be the reliability of nuclear power plants, 2:29637 
(NRCN-TN-363) 
REACTOR ACCIDENTS/PROBABILITY 
Overview of reactor safety study, WASH-1400, 2:29857 
REACTOR ACCIDENTS/RADIOACTIVITY TRAN 
Influence of plume rise on the pee of radioactive 
material releases, 2:29835 (SAND-76-0534) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
of a cylindrical shell system coupled by viscous fluid, 
2:29676 (CONF-761 138-2) 
REACTOR COMPONENTS/DECONTAMINATION 
Sodium technology cover gas seal development programs. 
ly technical progress report, July-September 1976 
(LMFBR), 2:29538 (AI-ERDA-13180) 
REACTOR COMPONENTS/FAULT TREE ANALYSIS 
Fault tree analysis: concepts and techniques, 2:29856 
REACTOR COMPONENTS/MEETINGS 
VGB conference on materials and welding in — er om i ne 4 - 
VGB materials conference, 1974. Papers, 2:29439 (AED-Conf. 
74-570-000) 
REACTOR COMPONENTS/RELIABILITY 
A computer-oriented approach to fault-tree construction. Topical 
report No. 1, 2:29831 (PB-260765) 
REACTOR COMPONENTS/STANDARDS 
Nickel-molybdenum-chromium alloy forgings (ASME SA-182 
additional requirements), 2:29620 -M-2-11T(Rev.)(4- 
REACTOR COMPONENTS/STRESS ANALYSIS 
Calculation of the loads during oscillations of linear systems from 
geometrical changes measured, 2:29682 (IRS-W-21) 
three-dimensio: 


Implicit nal finite-element formulation for the 
nonlinear response of reactor components, 2:29768 
(ANL-76-85) 

Nonlinear continua, 2:29677 


REACTOR COMPONENTS/ULTRASONIC TESTING 
Automatic ultrasonic testing of reactor cladding tubes (PWR), 
2:29493 (AED-Conf-74-570-000 
REACTOR COMPONENTS/WELDED JOINTS 
Nickel-molybdenum-chromium alloy welding fittings (ASME SA- 
403 with additional requirements), 2:29622 (RDT-M-2- 
12T(Rev.)(4-76)) 
Safety-technical assessment of faulty welded joints of reactor 
components, 2:29674 (AE: -74-570-000) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a@ nuclear reactor. 
REACTOR CONTROL SYSTEMS/CONFIGURATION 
CONTROL 


a arrangement for gas-cooled nuclear reactor (Patent), 
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REACTOR CONTROL SYSTEMS/DESIGN 
Control apparatus (Patent), 2:29715 
Reactor-turbine control for low steam pressure operation in a 

pressurized water reactor (Patent), 2:29714 

REACT OR CONTROL SYSTEMS/MATHEMATICAL 
MODELS 
Theory of optimal es Application to nuclear reactors, 

2: 29654 (IEA-38 

REACTOR CONTROL SYSTEMS/ON-LINE MEASUREMENT 
PHYCAR system monitor, 2:29711 (NILAR-P-230) 

REACTOR CONTROL SYSTEMS/OPTIMIZATION 
Theory of optimal processes. Application to nuclear reactors, 

2:29654 (IEA-385) 


See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SHROUDS 
REACTOR COOLING SYSTEMS/CORROSION PRODUCTS 
Mass transfer of corrosion products in os _— high 
pressure water circuits, 2:29672 (AAEC/E- 
REACTOR COOLING SYSTEMS/ENVIRO NMENTAL 


EFFECTS 
Preliminary matrix model for quantifying and balancing the socio- 
economic impact of alternative cooling system technologies for 
nuclear power plants, 2:30909 
Thermal tolerance and respiratory movement of bluegill from two 
populations tested at different levels of acclimation temperature 
and water hardness, 2:31215 (CONF-750425-) 
REACTOR COOLING SYSTEMS/LEAK DETECTORS 
Experimental study on utilization of air-borne jet sound in coolant 
leak detector, 2:29688 (PNC-N-941-75-83) 
REACTOR COOLING SYSTEMS/PIPE JOINTS 
LMFRBR flexible pipe joint development program. Annual 
technical progress report, government fiscal year 1976 and 
1976T, 2:29539 (AI-ERDA-13184) 
REACTOR COOLING SYSTEMS/PIPES 
a piping design technology. Quarterly technical 
tember 1976 (LMFBR), 2:29540 (AI- 


REACT OR COOLING SYSTEMS/SEALS 
Sodium technology cover gas seal development programs. 
ly technical progress report, July-September 1976 
(LMFBR), 2:29538 (AI-ERDA-13180) 
Static seals and their application in water-cooled nuclear reactor 
systems, 2:29490 
REACTOR COOLING SYSTEMS/STRESS ANALYSIS 
Reactor coolant system structural loading analysis (PWR), 2:29496 
(BAW-10131) 
REACTOR COOLING SYSTEMS/THERMODYNAMICS 
Estimation of specific heat of superheated water, 2:29699 
REACTOR LING SYSTEMS/WATER CHEMISTRY 
On-line chemical control, reactors and heavy water plants 
(PHWR), 2:29534 (AECL-5550) 
REACTOR CORE DISRUPTION/ENERGY YIELD 
Work-energy characterization for core-disruptive accidents 
(LMFBR), 2:29789 (CONF-761001-47) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 


Aerosol measurements and modeling for fast reactor safety. 
Annual report for FY 1976 and 1976T. Task No. 7 
(LMFBR;; time-dependent aerosol suspension behavior), 2:29771 
(BMI-NUREG-1963) 

REACTOR CORE DISRUPTION/HEAT TRANSFER 

Improvement and verification of fast reactor safety analysis 
techniques. Progress report, June 1, 1976-September 30, 1976, 
2:29793 (COO-2571-6) 

REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Experimental comparison studies with the VENUS-II disassembly 
code (LMFBR), 2:29782 (CONF-761001-39) 

FX2-POOL: a two-dimensional coupled hydrodynamic 
thermodynamic and neutronic computer model for hypothetical 
core disruptive accident analysis (LMFBR), 2:29860 

SIMMER-I: an S/sub n/, Implicit, Multifield, Multicomponent, 
Eulerian, Recriticality code for LMFBR disrupted core 
analysis, 2:29820 (LA-NUREG-6467-MS) 

REACTOR CORE INSERTIONS 

Preliminary analysis of the ANL safety related critical 
ex its (LMFBR), 2:2977 L-NUREG-22223) 

REA R CORE DISRUPTION/SIMULATION 

Experimental comparison studies with the VENUS-II disassembly 
code (LMFBR), 2:29782 (CONF-761001-39) 

Improvement a verification of fast reactor safety 

tec ues. Progress report, June 1, 1976-September pee 30 1976, 
2:2979. (COO-2571-6) 


REACTOR INSTRUMENTATION/PRESSURE GAGES 


REACTOR CORE DISRUPTION/THERMODYNAMICS 
Method for the determination of the equation of state of advanced 
fuels based on the properties of normal fluids (LMFBR; UC; 
PuC; UN; PuN), 2:29824 (NUREG-0177) 
REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 
Core restraint development. Quarterly pr — report for period 
7 August 31, 1976 (LMFBR), 2: 59 82 (WARD-CR-3045- 


h quarterly report, May-July 1976 


Core restraint en; t 
1403 1-8) 


(LMFBR), 2:2 
CTOR CORES/DESIGN 
Reactor hold-down arrangement (Patent), 2:29695 
(MK-I and MK-II) for experimental multi- 
R. A study on thermal and mechanical 
of the core, 2:29518 (JAERI-M-6264) 
Summary description of the Babcock and Wilcox inte 
nuclear design system (PWR), 2:29494 (BAW-10111A) 
REACTOR CORES/GAMMA SPECTROSCOPY 
Method for measuring reactor gamma spectra. Theoretical basis, 
2:29657 (INIS-mf-3249) 


REACTOR CORES/HEAT TRANSFER 


CORTAP: a coupled neutron kinetics-heat transfer digital 
computer program for the dynamic simulation of the hi 
temperature gas cooled reactor core, 2:29524 (ORNL/ 
NUREG/TM-39) 

REACTOR CORES/HOT CHANNEL FACTOR 

Engineering hot channel factors for mixed carbide and nitride 

uels in MWt LMFBRs, 2:29542 (ANL-AFP-18) 

REACTOR CORES/POWER DENSITY 

Radial zoning in large LMFBRs. Part I, 2:29543 (ANL-AFP-19) 
REACTOR C RES/POWER DISTRIBUTION 

Radial zoning in large LMFBRs. Part I, 2:29543 (ANL-AFP-19) 
REACTOR CORES/SUPPORTS 

Investigation of failure mechanisms for HTGR core supports, 

2:29522 (LA-NUREG-6639-MS) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/AEROSOL MONITORING 
Sodium aerosol concentration indicator (LMFBR), 2:29570 (UJV- 


mf-1) 

REACTOR INSTRUMENTATION/ANEMOMETERS 
Optical anemometry, 2:29573 (UJ V-mf-1) 

REACTOR INSTRUMENTATION/CALIBRATION 
Measurements of shear stress at walls, 2:29566 (UJ V-mf-1) 
Two on-line methods for routine testing of neutron and 

a instrumentation of power reactors, 2:29680 
(EURFNR-1369) 

REACTOR INSTRUMENTATION/FLOWMETERS 
Electromagnetic flowmeter (LMFBR), 2:29568 (UJ V-mf-1) 

REACTOR INSTRUMENTATION/HOT WIRE 
ANEMOMETERS 
Measurements of turbulence characteristics of a gas stream by 

—_— of the DISA 55A01 thermoanemometer, 2:29577 (UIV- 


mf-1) 
REACTOR INSTRUMENTATION/LEVEL INDICATORS 

Liquid metal level indicators (LMFBR), 2:29569 (UJ V-mf-1) 

REACTOR INSTRUMENTATION/LOGIC CIRCUITS 

Fail-safe logic elements for use with reactor safety systems, 
2:29792 (CONF-761006-36) 

REACTOR INSTRUMENTATION/OXYGEN METERS 

Development of electrolyte analyzer of oxygen content of sodium, 
2:29567 (UJ V-mf-1) 

REACTOR INSTRUMENTATION/PERFORMANCE TESTING 

Seismic operability demonstration testing of the Nuclear 
Instrumentation System bistable amplifier (PWR), 2:29848 
(WCAP-8831) 

Seismic operability demonstration testing of the Westinghouse 
CID 7100 series process instrumentation system bistables 
(PWR), 2:29849 (WCAP-8833) 

Two on-line methods for routine testing of neutron and 

of power reactors, 2:29680 
(EURFNR-13 
REACTOR INSTRUMENTATION/PHOTOMETRY 

— aerosol concentration indicator (LMFBR), 2:29570 (UJV- 
mf-1) 

REACTOR INSTRUMENTATION/PIEZOELECTRICITY 

Measurement of pressure pulsations with piezotransducers, 
2:29689 (UJ V-mf-1) 

REACTOR INSTRUMENTATION/PRESSURE GAGES 

Measurement of pressure pulsations with piezotransducers, 
2:29689 (UJV-mf-1) 

Operation experience with the SE 42 type pressure transducer, 
2: (UJV-mf-1) 

Pressure difference measurements using SE 1150/W.G. pressure 
transducers, 2:29572 (UJV-mf-1) 

Pressure difference and absolute pressure transducer by S.E. 
Laboratories. Operation experience from measurements on the 
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secondary circuit of the experimental Na-H2O heat exchanger, 
2:29579 (UJ V-mf-1) 

Shear stress measurements, 2:29574 (UJV-mf-1) 

REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 

Instrumentation and Controls Division. Biennial progress report, 
September 1, 1974-September 1, 1976, 2:29712 (ORNL-5197) 

REACTOR INSTRUMENTATION/SEISMIC EFFECTS 

Seismic operability demonstration testing of the Nuclear 
Instrumentation System bistable amplifier (PWR), 2:29848 
(WCAP-8831) 

Seismic operability demonstration testing of the Westinghouse 
CID 7100 series process instrumentation system bistables 
(PWR), 2:29849 (WCAP-8833) 

REACTOR INSTRUMENTATION/THERMOCOUPLES 

Measurement and processing of temperature ——- in heat 
transfer surface of heat exchanger (LMFBR), 2:29571 (UJ V-mf- 
1 


MOVE) recording of temperature pulsations, 2:29576 
-mf-1 
Operation experience with chromel-alumel thermocouples 1 mm 
in diameter used for wall-surface temperature measurements in 
sodium (LMFBR), 2:29580 (UJ V-mf-1) 
REACTOR INSTRUMENTATION/TRANSDUCERS 
Pressure difference measurements using SE 1150/W.G. pressure 
transducers, 2:29572 (UJ V-mf-1) 
REACTOR INTERNALS 
Dynamics of a cylindrical shell system coupled by viscous fluid, 
2:29676 (CONF-761 138-2) 
REACTOR KINETICS/ALGORITHMS 
Planning of experiments and evaluations on neutron data for 
reactors (LMFBR), 2:29555 (FEI-527) 
REACTOR KINETICS/COMPUTER CALCULATIONS 
Assembly calculations and fitted nuclear data (PWR), 2:29495 
(BAW-10116) 
Karlsruhe program system KAPROS. II. Documentation of the 
system nucleus (LMFBR), 2:29559 (KFK-2254) 
Karlsruhe programme system KAPROS. I. Survey and principles 
of application (LMFBR), 2:29558 (KFK-2253) 
REACTOR KINETICS/CROSS SECTIONS 
Benchmark testing using ENDF/B-III and -IV (LMFBR), 2:29608 
REACTOR KINETICS/FINITE ELEMENT METHOD 
System for the optimal use of the finite element method for the 
calculation of problems in reactor physics, 2:29655 (IKE-4-55) 
REACTOR KINETICS/FLUX SYNTHESIS 
New algorithms derived from the synthesis method. Application 
to diffusion problems, 2:29649 (CEA-N-1878) 
REACTOR KINETICS/MULTI-PARAMETER ANALYSIS 
Diagnostic analyses of a nuclear power plant using multivariate 
autoregressive processes (BWR), 2:29492 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Asymptotic solutions in neutron transport theory, 2:29670 
Transport and reactor theory. Progress report, July 1-September 
30, 1976, 2:29662 (LA-6571-PR) 
Transport and reactor theory. Progress report, October 1- 
December 31, 1976, 2:29663 (LA-6682-PR) 
REACTOR KINETICS/PERTURBATION THEORY 
Fundamental mode perturbation theory applied to reactor 
experiment calculations using small samples of fast multiplying 
media (LMFBR), 2:29651 (CEA-N-1892) 
New developments in generalized perturbation methods in the 
nuclide field, 2:29671 
a theory for ratios in linear and nonlinear problems, 
2:29668 


REACTOR — 
CALCULATION 
Use of a ae dl methods in two-dimensional hexagonal 
—— for fast reactor calculation (LMFBR), 2:29553 (FEI- 


REACTOR KINETICS EQUATIONS/GROUP CONSTANTS 
Calculation of group constants for use in the two-dimensional 
dynamics code KINTIC-2, 2:29652 (EURFNR-1363) 
REACTOR KINETICS EQUATIONS/NUMERICAL 
SOLUTION 
Improved P-L solution to the reflected critical-reactor problem in 
slab geometry, 2:29669 
Numerical integration of the reactor kinetics equations with 
exponentially fitted implicit methods, 2:29661 (Juel-1307) 
REACTOR LATTICE PARAMETERS 
Lattice measurements with 37-element Bruce reactor fuel in heavy 
water moderator: detailed lattice cell parameters, 2:29707 
(AECL-5307) 
Studies of thermal reactor benchmark data interpretation: 
experimental corrections. Final report, 2:29664 (PB-260560) 
REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/NEUTRON FLUX 
Solving the two-dimensional statio: 


mary transport equation with 
the aid of the nodal method, 2:29656 (IKE-6- 102) 
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REACTOR LATTICES/NEUTRON TRANSPORT 
Modification of the MORSE code for Monte Carlo eigenvalue 
roblems by coarse-mesh rebalance acceleration, 2:29658 

JAERI-M-6251) 
REACTOR LICENSING/LEGAL ASPECTS 
Nuclear Regulatory Commission issuances, 2:29616 (NRCI-76/9) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/FRACTURE PROPERTIES 
ee ee toughness program. Final report, 2:29525 (PB- 
25 
Structural integrity of water reactor pressure boundary 
components. Progress —_ ending 29 February 1976 (ASTM- 
A533-B; ASTM-A508), 2:29489 (NRL-Report-8006) 
REACTOR MATERIALS GS 
Structural materials for service at elevated temperatures in nuclear 
wer generation, 2:30212 
VGB conference on materials and welding in eet plants, 1974 - 
VGB materials conference, 1974. Papers, 2:29439 (AED-Conf- 
74-570-000) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Damage to nuclear materials, 2:28905 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Sodium technology program. Component materials rac bility. 
Quarterly progress report for period ending April 30, 1976 
(LMFBR), 2:29583 (WARD-NA-3045-35) 
Sodium technology program: friction, wear, and self-welding 
uarterly progress report for the period ending April 30, 1976 
(LMFBR), 2:29584 (WARD-NA-3045-36) 
REACTOR MATERIALS/STRESS CORROSION 
Stress corrosion of stainless steels (citations from the NTIS data 
base). Report for 1964-Nov 1976, 2:30257 (NTIS/PS-76/1016) 
REACTOR NOISE/MULTI-PARAMETER ANALYSIS 
Computer code MLCOSP for multiple-correlation and s; 
analysis with a hybrid computer, 2:29659 (JAERI-M B82) 
REACTOR OPERATION 
Significant milestones: U.S. Central Station nuclear electric 
generating units, 2:29444 (ERDA-30(10/1/76)) 
REACTOR OPERATION/INFORMATION RETRIEVAL 
ETGAR: an information service for abnormal occurrences used 
for evaluating the reliability of nuclear power plants, 2:29637 
(NRCN-TN-363) 
REACTOR PROTECTION SYSTEMS 
Probabilistic aspect in PWR overpressure protection analysis, 
2:29838 (SRD-R-41) 
REACTOR PROTECTION SYSTEMS/DESIGN 
ae — shutdown systems, 2:29787 (CONF- 
REACTOR PROTECTION SYSTEMS/LOGIC CIRCUITS 
Fail-safe logic elements for use with reactor safety systems, 
2:29792 (CONF-761006-36) 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Engineering approach to common mode failure analysis, 2:29840 
(SRD-R-41) 
Operational safety system reliability. Pages report, November 
15, 1975-May 14, 1976 (LMFBR), 2:29794 (COO-2825-3) 
Reactor shut-down system availability related to anticipated 
operational disturbances (PWR), 2:29502 (SRD-R-41) 
Reliability a of the reactor safety system used to 
control a loss-of-coolant accident (PWR), 2:29503 (SRD-R-41) 
REACTOR PROTECTION SYSTEMS/SEISMIC EFFECTS 
Advisability of seismic scram, 2:29847 (UCRL-52156) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 
Accident hazards of nuclear power plants, 2:29855 
Analysis of public safety risks associated with uncontained fission 
a release from A 1000 MWe nuclear power plant (PWR), 
:29842 (SRD-R-41) 
Common mode and coupled failure, 2:29832 (RISO-M-1826) 
see two-phase flow (PWR and BWR), 2:29777 (CEA-CONF- 


Design-related inherent safety characteristics in large LMFBR 
wer se 2:29785 (CONF- 761001-43) 
ects of wind shear on the consequence model of the reactor 
safety study, 2:30812 (SAND-76-0619) 

Evaluation of WASH 1400 relative to the energy balances in the 
German core melting pro; . Research p — of reactor 
——V— Plan RS 72 c (PWR i BWR), 2:29858 (NP- 
tr- 

Experiments on the determination of fission and activation 
— release during core meltdown (PWR and BWR), 

:29814 (INIS-mf-3224) 
Probabilistic as; Rey in PWR overpressure protection analysis, 


2:29838 (S R-41) 
Probabilistic risk assessment of main steam line break outside the 


containment vessel in a BWR, 2:29839 (SRD-R-41) 
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Reliability of a low pressure emergency injection system in a 
PWR, 2:29843 (SRD-R-41) 
Sensitivity of the reactor safety study consequences model to 
mixing heights, 2:30811 (SAND-76-0618) 
REACTOR SAFETY/PLANNING 
Safety philosophy in the planning of nuclear power plants, 2:29779 
(CONF-750346-) 
REACTOR SAFETY/RESEARCH PROGRAMS 
HTGR Safety Evaluation Division quarterly report, January 1976- 
March 1976, 2:29775 (BNL-NUREG-50524) 
Monthly highlights for Office of Nuclear Regulatory Research 
_ ams at Ridge National Laboratory, 2:29829 (ORNL/ 
EG/TM-76) 
Report on the research projects in the field of reactor safety 
Pocnciog by the Federal Ministry for Research and 
echnology. Period under report: April Ist to June 30th, 1976, 
2:29816 (IRS-F-31) 
REACTOR SAFETY/TECHNOLOGY ASSESSMENT 
Overview of reactor safety study, WASH-1400, 2:29857 
REACTOR SAFETY/TEST FACILITIES 
Physics constraints on the design of fast reactor safety test 
facilities, 2:29783 (CONF-761001-40) 
Physics design of fast reactor safety test facilities for in-pile 
experiments, 2:29788 (CONF-761001-46) 
REACTOR VESSELS/SUPPORTS 
System for my nuclear reactor vessel cooled by liquid metal 
LMFBR), 2:29601 


See m9 HEAVY WATER MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 

REACTORS/MELTDOWN 
Transition phase in LMFBR hypothetical accidents, 2:29784 
(CONF-761001-42) 
MBINERS/PERFORMANCE TESTING 
Electric hydrogen recombiner: IEEE 323-1974 qualification 
(PWR), 2:29505 (WCAP-7820(Suppl.6)) 
RDS RETRIEVAL 


See INFORMATION RETRIEVAL 
RECTIFIERS 
Mixed generator-rectifier power for JET. A manufacturer's view, 
2:31630 (AED-Conf-76-309-090) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
RED LEVEL-3 REACTOR 
See CRYSTAL RIVER-3 REACTOR 
REDUCTASES 
See OXIDOREDUCTASES 
REFRACTORIES/CORROSION 
Nondestructive evaluation methods for coal-conversion systems, 
2:30306 (CONF-760689-) 
REFRACTORIES/EROSION 
Erosion behavior of ties, 2: 2: — (CONF-751194-) 
REFRACTORIES/HEAT 
Study of heat transfer through ho gto sl lined gasifier vessel 
walls. Quarterly progress report, June-August 1976, 2:28279 
(FE-2210-4) 
REFRIGERATING MACHINERY 
See also HELIUM DILUTION REFRIGERATORS 
REFRIGERATORS 
REFRIGERATING MACHINERY/DESIGN 
Development and marketing of two-stage absorption water 
chillers, 2:30096 
On-board refrigeration system, 2:304 
REFRIGERATING MACHINERY FABRICATION 
On-board refrigeration system, 2:30472 
REFRIGERATION/ENERGY CONSERVATION 
Utilization of refrigeration available from regasification of LNG 
for the desalination of water, 2:30359 
REFRIGERATION/PERFORMANCE 
Refrigeration requirements for fusion reactors based upon the 
theta-pinch concept, 2:31615 (LA-UR-76-2357) 
REFRIGERATORS/DESIGN 
300 W 1.8 K refrigerator and distribution system for the CERN 
superconducting RF particle separator, 2:30670 
REFRIGERATORS/OILS 


REFRIGERATORS/PERFORMANCE 
4.4 a system for an industrial magnetic separator, 
2: 


Calculating the Fag time of 
refrigerator after 


Many-particle dispersion relations, 2:31340 
REINDEER. 


See DEER 
REINLUFT PROCESS/PILOT P 
First experiences with the Minin i Method for flue gas 
desulfurization, 2: 28206 (CONF-750346-) 
TIVITY THEORY 


A novel rotation sensor based on measurement of the Brewster 
angle in a moving medium. Physical sci 
(Generalized Fizeau 2:31448 48 (AD 881514) 
REMOTE HANDLING EQUIPMENT 
Program of Hanford hi ilove! waste retrieval task: a narrative 
description, 2:28966 (ARH-LD-144) 
REMOTE HANDLING EQUIPMENT/MEETINGS 
of for hot laboratories. Proceedings series. 
of a symposium, 2:30497 (STI/PUB-436) 
REPROCESS! 'G/COORDINATED RESEARCH PROGRAMS 
Program plan for research and development in support of LWR 
fuel recycle, 2:28920 (DPST-75-517 
REPROCESSING/MATHEMATICAL MODELS 
Mathematical modelling of nuclear fuel extraction reprocessing. 4. 
Uranium and — separation by displacement 
reextraction, 2:28934 


See also LIZARDS 
Vertebrates (excluding fish) in the coal strip-mining region 
Southeast Iowa (4 refs.; birds; mammals; amphibians; aalies) 
2:28361 
‘CH PROGRAMS/COST BENEFIT ANALYSIS 
aan factors in the transfer of technology (Nuclear 
medicine), 2:31069 
‘CH REACTORS 
See also AFSR REACTOR 
FFTF REACTOR 
FRN REACTOR 
HFIR REACTOR 
IRT-SOFIA REACTOR 


NSRR REACTOR 
OSIRIS REACTOR 
OWR REACTOR 
SPERT-1 REACTOR 
WWR-SM ROSSENDORF REACTOR 
ZPPR REACTOR 
RESEARCH REACTORS/FUEL ELEMENT CLUSTERS 
Investigation of heterogeneity effects arising in fast-thermal test 
loops, 2:29735 (EURFNR-1362) 
RESEARCH REACTORS/FUEL MANAGEMENT 
Some economic as of fuel consumption in research reactors, 
2:29736 (FEI-503) 
RESEARCH REACTORS/PERSONNEL 
Characterisation of the working conditions at research reactors 
and of the state of health of staff, 2:29834 (SAAS-204) 
RESEARCH REACTORS/REACTOR LICENSING 
Set of rules SOR 2 reactor site criteria (Israel), 2:29614 (IA-LD- 
10-3) 
RESEARCH REACTORS/SITE SELECTION 
Set of rules SOR 2 reactor site criteria (Israel), 2:29614 (IA-LD- 


10-3) 
me examples of using the organic geochemistry file, 
RESERVOIR ROCK/EVALU ATION 
Clastic formation ch es program in cased holes for both fresh 
— formation waters to determine hydrocarbon content, 
:2 
yt evaluation of the diatomite formation of the Lost 
California, 2:28625 
= of data on changes in specific oil and gas reserves over an area 
lanning the exploitation of a deposit, 2:28492 
RESE VOIR ROCK/FLUID FLOW 
Contribution to the analysis and determination of the 
of not entirely elastic fissiparous strata by means of hysteresis 
indicator curves, 2:28480 
Determination of the coefficient of displacement between two 


Oil low to a well from a fissiparous stratum in the presence of top 


nESERVOIR ROCK/PERMEABILITY 
perimental investigation of gas filtration through 
porous medium containing residual oil, 2:28483 


a 207S RESERVOIR ROCK/PERMEABILITY 
REFUSE 
See SOLID WASTES 
REGGE CALCULUS 
REPTILES 
JMTR REACTOR 
JRR-2 REACTOR 
JRR-3 REACTOR 
JRR-4 REACTOR 
oscillating walls, 2:28481 
UII TemOval all SCTEW Displacement of oil by thickened water from cracked porous 


RESERVOIR ROCK/PLUGGING 


Prediction of molecular diffusion at reservoir conditions. Part I. 
Measurement and prediction of binary dense gas diffusion 
coefficients, 2:28609 

Preinjection of polymers to improve oil recovery by subsequent 
micellar flooding, 2:28598 

RESERVOIR ROCK/PLUGGING 

Selective plugging of formations with foam (Patent), 2:28633 

Selectively plugging the more permeable strata of a subterranean 
formation (Patent), 2:28637 

RESERVOIR ROCK/SATURATION 
Dependence of results of neutron methods on gas saturation of 
stratum, 2:28749 
RESERVOIR ROCK/TEMPERATURE GRADIENTS 
Continuous pumping of steam into a formation, 2:28564 
RESERVOIR ROCK/TURBULENT FLOW 

Visualization of the transition to turbulent flow in porous media, 

2:28610 


RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Residential energy conservation strategies, 2:30085 (ORNL/CON- 


2) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Future residential and commercial energy demand in the 
Northeast, 2:29987 (BNL-50552) 
Residential energy conservation strategies, 2:30085 (ORNL/CON- 


2) 
RESIDENTIAL SECTOR/ENERGY DEMAND 
Residential demand for energy: estimates of residential stocks of 
—7 using capital. Volume II. Final report, 2:30027 (EPRI- 


EA-235) 
RESIDENTIAL SECTOR/MIUS 

Integrated waste management systems: onsite MIUS applications, 
2:29937 (CONF-761 133-1) 

RESIDENTIAL SECTOR/POWER DEMAND 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume I. Final report, 2:30013 
(EPRI-EA-221(Vol.1)) 

Long-range forecasting properties of state-of-the-art models of 
demand for electric energy. Volume II. Annotated 
bibliography, 2:30014 (EPRI-EA-221(Vol.2)) 

Typical electric bills, 1975, 2:30017 (FPC-R86) 

RESIDENTIAL SECTOR/SPACE HEATING 

Future residential and commercial energy demand in the 
Northeast, 2:29°37 (BNL-50552) 

RESIDUAL FUELS/COMBUSTION KINETICS 

Laboratory studies on NO/sub x/ formation in oil furnaces 
(Formation kinetics), 2:28741 (CONF-750346-) 

RESIDUAL FUELS/DESULFURIZATION 

Combination residue hydrodesulfurization and thermal cracking 
process (Patent), 2:28671 

Desulfurization and hydroconversion of residua with sodium 
hydride and hydrogen (Patent), 2:28670 

RESIDUAL FUELS/HYDROGENATION 

Combination residue hydrodesulfurization and thermal cracking 
process (Patent), 2:28671 

Desulfurization and hydroconversion of residua with sodium 
hydride and hydrogen (Patent), 2:28670 

RESILUAL FUELS/MARKET 
Petroleum market shares: a report on sales of distillate and residual 
fuel oil to ultimate consumers, 1975, 2:28680 (PB-260565) 
RESIDUAL FUELS/REFINING 
Hydrocarbonaceous black oil conversion process (Patent), 2:28672 
RESIDUAL INTERACTIONS/CORRELATIONS 
Nucleon correlation effects in mass systematics, 2:31434 
RESIDUAL PETROLEUM/EVALUATION 

Neutron method for determin — oil-phase fluid 

concentration (Patent), 2:2 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESONANCE PARTICLES 

See also MESON RESONANCES 
RESONANCE PARTICLES/PARTICLE WIDTHS 

Search for the formation of new particles in anti pp interactions 
around 4.0 GeV/c and a study of the reactions anti PP yields 
anti ae and anti AZ0 (Cross section upper limits), 2:31336 

RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 

Systems approach to materials policy (Role of renewable 

resources for energy needs), 2:29954 (BNL-21873) 
RESOURCES/CONSUMPTION RATES 

Possibility of steadily growing per capita consumption in an 

pecooyd with a wasting and non-replenishable resource, 


RESOURCES/DATA ANALYSIS 
Problems in the application of computing to life sciences, 2:31717 
(CONF-750706-) 
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RESOURCES/ECONOMETRICS 
General equilibrium with a replenishable natural resource: a 
comment, 2:29942 
RESOURCES/GOVERNMENT POLICIES 
Natural pre licy, 1975-1985, 2:29958 
RESOURCES/T. 
Taxation of phonon ee | natural resources, 2:29945 
RESPIRATORS/ 
Compliance rogram for the mining industry, present 
and future, 2:28375 (UCRL-78725) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also BRONCHI 
LUNGS 
RESPIRATORY SYSTEM/RADIATION INJURIES 
Assessment of a cerium-- — ew inhalation case, 
2:31171 (BNWL-SA-5659) 
RESPIRATORY SYSTEM DISEASES/DIAGNOSIS 
Radioaerosol inhalation scintigraphy = 113m/In, /sup 99m/ 
Tc, and 1°*Xe tracer techniques), 2:31046 
Use of stable helium tracer for the early detection of impaired 
ulmonary function, 2:31000 (CONF-751027-) 
RESPIRATORY SYSTEM DISEASES/WORKMENS 
COMPENSATION 
Mineral resources and the environment. Supplementary report. 
Coal workers’ pneumoconiosis: medical considerations, some 
social implications, 2:28463 (NP-21688) 
CULAR CELLS 


See SYSTEM 
CCULOENDOTHELIAL SYSTEM/PHYSIOLOGY 
Evaluation of colloids for RES function studies, 2:31050 
RSE-FIELD PINCH/DESIGN 
Conceptual design problems in future reversed field pinch 
experiments, 2:31578 (AED-Conf-76-309-033) 
RHEUMATIC DISEASES/DIAGNOSIS 
Localization of '*'I antibody to human fibrinogen in rheumatoid 
arthritis, 2:31064 
RHIZOPTERIN 
See FOLIC ACID 
RHO-765 RESONANCES/DECAY 
Study of neutral mesons decaying into zi tp 3y and wi tp4y 
(Proposed experiment), 2:31337 (COO-1545-186) 
RHODE ISLAND/ENERGY SUPPLIES 
Briefing book on the energy situation in New England, 2:29986 
(BNL-21918) 
RHODIUM/CHEMICAL ANALYSIS 
NIOSH analytical methods for Set M, 2:30331 (PB-254228) 
RHODIUM ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2. Quarterly technical pares report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/AlsOs), 2: 28277 (FE-1790-6) 
RHODIUM ALLOYS/POISONING 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/AleOs), 2:28277 (FE-1790-6) 
RHODIUM ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts yoo monolith supports for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/AlzOs), 2:28277 '(FE- 1790-6) 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/RELIABILITY 
Reliability program for shutdown heat removal. Fifth quarterly 
report, March-May 1976 (LMFBR), 2:29803 (GEAP-14045-5) 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Ribosome slowed by mutation to streptomycin resistance 
(Escherichia coli), 2:30934 
RICE/METABOLISM 
Use of emission spectrometry to trace '*N-labeled ammonium and 
ered nitrogen in amino acids of rice panicle, 2:30973 (CONF- 
-) 
GROWTH 
Memes study of shoot forming process in the rice callus, 
3 (ORNL-tr-4328) 
RICE/PRODUCTIVITY 
Cooperative research between the Tennessee Valley Authority 
and land-grant universities on nitrogen fertilizer use and water 
ality, 2:31099 (CONF-751027-) 
RICE/TISSUE CULTURES 


~~ ho! eae study of shoot forming process in the rice callus, 
3 (ORNL-tr-4328) 
RICHLAND FFTF REACTO 
See FFTF REACTOR 


Program of research on steel for utili i a summary of 
a workshop held in Palo Alto, ornia in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 


See also COLUMBIA RIVER 


Field sampling unit that uses an ion-exchange resin to concentrate 
radioactive ions in river waier, 2:30344 
RIVERS/THERMAL POLLUTION 
Analysis of the of EPA's draft water 
750825) site-specific case-history evaluation, 2:31227 (CONF- 


Wabash River, 2:31225 (CONF-750425-) 
Thermal effluent in coastal rivers: a contribution to the location of 


lants, 31 (CONF-750425-) 
RS/WATER UTION 


health effectiveness of sanitary- 
(Ribonucleic acid.) 
See also -RNA 


Radiation and hydrodynamic effects on template 
DNA in extracellular synthesis of RNA, and thio, hate 
radioprotection of T2-DNA — properties (Gamma 
pm 2:31104 (ERDA-tr-222) 

ROADS/CONSTRUCTION 

Incinerator residue in bituminous base 

Jun 1974- al 2:30112 (PB-255419) 


Clastic formation evaluation program in cased holes for both fresh 


— formation waters to determine hydrocarbon content, 


See also RESERVOIR ROCK 
ROCKS/CHEMICAL COMPOSITION 
Geochemical survey of the western energy regions (formerly 
saalieraan Survey of the western coal regions). Third annual 
its, Oi ies, uranium in western 
2:28366 (USGS-OFR-76-729) 
ROCKS/PERMEABILITY 
rous ility, 2: 
ROCKS/POROSITY 
Drawdown test results differentiate between crack flow and 


rous bed — 2:29344 
ROCKS/STRATIGRAP 
Paleozoic stratigraphy of areas in southwestern 
(Pennsylvanian, jan, Devonian, Silurian, and 
Ordovician), 2:29012 Wi/SUB-7062/2) 
ROCKS/THERMAL CONDUCTIVITY 
Thermal conductivity measurement and 
physical well log parameters with le application 


system in the states the Rocky 
Mountain region, 2:29989 (LA-6624) 
ROCKY MOUNTAINS/NATURAL GAS DEPOSITS 
Detection of ae fracture orientation and dimensions in 


Interim report 


Biological/environmental relationships in desert ecosystems of 
Nevada Test Site. report, February 1, 1976-April 
1977, 2:30832 (COO-2 1 

ROOF BOLTS/TESTING 
Computer-controlled multi 
2:30447 (UCID-17347) 
ROOFS/DESIGN 
Energy roof (Patent), 2:29196 
ROOFS/SUPPORTS 
Comparative experiments on roof control with conventional 
supports and shield a 2:28404 
ROOTS/PLANT GRO’ 
Chromosomal anomalies cannot account for eae ate 
in ultrasonicated Vicia faba root meristems, 2:3 


shaker offers versatile test 


ROOTS/RADIOSENSITIVITY 
Impaired DNA synthesis in the roots of y-irradiated seedlings, and 
and tracer techniques, Phaseolus aureus, 
aba, 2:31125 (ERDA-tr-222) 


See 4 DARRIEUS ROTORS 
ROTORS/MATERIALS TESTING 
Program of research on steel for utility applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RPL DOSEMETERS/PERFORMANCE 
Chemical dosimetry of high-energy particles, 2:30683 (UCRL- 
Trans-11187) 
RUBIDIUM/HYPERFINE STRUCTURE 
Hyperfine spectroscopy using transverse modulated optical 
pumping, 2:31316 
Production and clinical use o' -puri 
®*Rb), 2:31034 
RUBIDIUM 81/SCINTISCANNING 
of myocardial imaging (**K, '*°Cs, *'Rb), 


RUBIDIUM ‘and clinical use of high-purity *"Rb (Includes *He, 
uction and clinical use o -purit udes 
®Rb), 2:31034 
RUBIDIUM 83/ELECTRON CAPTURE DECAY 
Half-lives of **Rb and **Rb, 2:31402 
RUBIDIUM 84/BETA-MINUS DECAY 
Half-lives of **Rb and **Rb, 2:31402 
RUBIDIUM 84/BETA-PLUS DECAY 
Half-lives of **Rb and **Rb, 2:31402 
RUBIDIUM 84/ELECTRON CAPTURE DECAY 
Half-lives of **Rb and **Rb, 2:31402 
RUBIDIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 
A combined least sums and least squares approach to the 
evaluation of thermodynamic data networks. Interim report, 
2:30422 (PB-259 637) 
RUBIDIUM ISOTOPES/BETA DECAY 
Total gouy energies of nuclei far from stability: evidence for 
the Wigner symmetry energy in Rb and Kr masses, 2:31419 
RUBIDIUM ISOTOPES/MASS 
Total B-decay energies of nuclei far from stability: evidence for 
the Wigner symmetry energy in Rb and Kr masses, 2:31419 
AREAS/AIR POLLUTION 
ng-term mean concentrations of atmospheric smoke and 
ie dioxide in country areas of England and A 2:30790 
TUM/RADIOACTIVE WASTE PROCESSIN 
“ee containment during fluid-bed calcination of f high-level 
waste from commercial nuclear fuel reprocessing plants, 2:28971 


(ICP-1091) 
UTHENIUM 106/ENVIRONMENTAL TRANSPORT 
Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A progress report to the 
physical and technological programs, Division of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 (UCRL-52123) 
RUTHENIUM 106/REMOVAL 
Chemical treatment of low-level radioactive liquid waste. I (Using 
coa ts and montmorillonite), 2:28985 
RUTHENIUM 93/BETA-PLUS DECAY 
Decay of Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g and Tc-91m, 
2:31412 
RUTHENIUM 93/ISOMERIC TRANSITIONS 
oo of Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g and Tc-9im, 
2:31412 
RUTHENIUM ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1975 (6 refs.; Co; Ni-MoOs; Ni-Ru; NERh, 
Ni-Pt; Ni-Co; Ni/Al2Os), 2: 'FE-1790-6) 
RUTHENIUM ALLOYS/POISO 
Alloy catalysts with monolith ae for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al:Os), 2: 28277 (FE-1790-6) 
RUTHENIUM ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts supports for methanation of cosl- 
derived gases. Phase 2. Quarterly technical progress report, Ju.y 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/AlOs), 2:28277 (FE- 1790-6) 
UTHENIUM COMPLEXES/CATALYTIC EFFECTS 
Homogeneous catalysis by ruthenium carbonyl in alkaline 
solution: the water gas shift reaction, 2:29055 
RUTHENIUM COMPLEXES/LUMINESCENCE 
Vestiges of the inverted region for highly exergonic electron- 
transfer reactions, 2:30390 
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RICHLAND NPR REACTOR 
See N-REACTOR 
RINGS/MATERIALS TESTING 
OHIO RIVER 
POTOMAC RIVER 
STREAMS 
TENNESSEE RIVER 
RIVERS/RADIOACTIVITY 
Patterns of transcription in bacteriophage P22-infected Salmonella 
2:31081 
ROCKS 
RODENTS 
See also MICE 
RATS 
VOLES 
RODENTS/ECOLOGY 
the 
tion 


RUTHENIUM OXIDES/DEPOSITION 


RUTHENIUM OXIDES/DEPOSITION 
Ruthenium oxide deposition and scourin e in a rotary kiln 
voloxidizer, 28926 (ORNL/TM-5665) 
UTILE/MININ 


Regeneration of - ecosystems after mineral sand mining 
(Australia), 2:29021 


S10FS-3 REACTOR/PERFORMANCE TESTING 
SNAP 10A = reactor performance, 2:29611 (NAA-SR-11397) 


SA 
See also MIONOSA CCHARIDES 
POLYSACCHARIDES 
SACCHARIDES/METABOLISM 
Carbon — composition of biochemical fractions isolated from 
a plant with crassulacean acid metabolism (CAM): methodology 
ACCHAROMY' 


See also SA CCHAROM YCES CEREVISIAE 
SACCHAROMYCES/BIOLOGICAL 
Patterns of formation of radiostrains of yeast. Re as 
Investigation of the role of heterozygocity of di loid yeast in 
a of radiostrains (Gamma radiation), 2:31118 (ERDA- 
tr-222 
SACCHAROMYCES CEREVISIAE/BIOLOGICAL 
VARIABILITY 
Patterns of formation of radiostrains of yeast. Report 8. 
Investigation of the role of heterozygocity of diploid yeast in 
oo of radiostrains (Gamma radiation), 2:31118 (ERDA- 
tr- 
SACCHAROSE/CHEMICAL BONDS 
Some experimental observations on H-O hydrogen-bond lengths 
in carbohydrate crystal structures, 2:30404 


See also REACTOR SAFETY 
Hot spot exercise: 1975 2:31262 (UCRL-52117) 
SAFETY/RESEARCH PROGRAMS 
Strategic plans for energy research and de-elopment, FY 1976-FY 
1981, 2:29962 (TID-2 
SAFETY/SYSTEMS ANAL 
MORT userr’s manual for “ Mith the management oversight and 
risk tree analytical logic diagram (Safety program), 2:31260 
(ERDA-76/45-4) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALAMANDERS/TEMPERATURE EFFECTS 
Factors influencing thermal tolerances of individual organisms, 
2:31211 (CONF-750425-) 
SALINITY/BIOLOGICAL EFFECTS 
Interactive effects of temperature, salinity, and other factors on 
coastal copepods, 2:31206 (CONF-750425-) 
Thermal effluent in coastal rivers: a contribution to the location of 
2:31187 (CONF-750425-) 
ON/DIET 


Effect of diets containing dogfish (Squalus acanthias) meal on the 
mercury content and growth _ coho salmon 
(Oncorhynchus kisutch), 2:312 

SALMON/POPULATION DYNAMICS 

Temporal and spatial fall chinook salmon redd distribution near 

Hanford, 1967-1976, 2:30855 (BNWL-2163) 


SALT DEPOSITS 
Study of borehole plu; 3 in bedded salt domes by earth melting 
technology, 2:2 OWI/SUB-75/76230) 


Survey of salt d its and salt caverns: their relevance to th 
strategic petroleum reserve, 2:28711 (FEA/S-76/310) 
eology an t its of t ic Basin, 2:29010 (Y/ 
OWI/SUB-44 94/3) 
SALT DEPOSITS/GEOTHERMAL WELLS 
= a salt domes as possible sources of geothermal energy, 
SALT DEPOSITS/HEAT EXTRACTION 
= ng salt domes as possible sources of geothermal energy, 
SALT DEPOSITS/HEAT TRANSFER 
Thermal operations conditions in a national waste terminal storage 
facility, 2:29007 (Y/OWI/SUB-76/49750) 
SALT DEPOSITS/ROCK MECHANICS 
Petromechanics applied to oil and gas stora; 
SALT DEPOSITS. PERATU TURE D 
= salt dome: as possible sources of energy, 
SALT DEPOSITS/UNDERGROUND MINING _ 
Preliminary state-of-the-art survey: 
other rock types, 2:30634 (Y. YOWL/SUB-76/ 16815) 


salt and 


ERA Vol. 2, No. 12 


SAMARIUM/EMISSIVITY 
Normal spectral emittance of erbium, dysprosium, and samarium 
above 1000 K, 2:30252 
SAMARIUM 148/MASS 
Atomic mass measurements using time-of-flight mass 
spectroscopy, 2:31409 
SAMARIUM 154 TARGET/CARBON 12 REACTIONS 
Quadrupole transfer strength for deformed rare-earth nuclei as 
studied with heavy-ion induced two-nucleon transfer reactions, 
2:31420 
SAMARIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some — rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 2:30385 


See also AIR SAMPLERS 
SAMPLERS/EVALUATION 
Evaluation of the vibracorer as a tool for underwater geotechnical 
explorations, 2:31281 
'LING/TECHNOLOGY ASSESSMENT 
Introductory lecture sampling strategies, 2:30742 (CONF-760602-) 
SAVANNAH PRESSURIZED SUBCRITICAL EXP. 
See PSE REACTOR 
SAVANNAH RIVER PLANT/CRUSTACEANS 
Freshwater deca) crustaceans (Palaemonidae, Cambaridae) of 
the Savannah River Plant, South Carolina, 2:30897 (SREL-7) 
SAVANNAH RIVER PLANT/ENVIRONMENTAL EFFECTS 
Environmental science and computations: a modular data-based 
systems approach, 2:30806 (CONF-750706-) 
SAVANNAH RIVER PLANT/RADIATION MONITORING 
Environmental science and computations: a modular data-based 
systems approach, 2:30806 6 (CONF-750706-) 
INVARIANCE 


Renormalization group and scaling at high energy in Yukawa field 
theory, 2:31356 


(IMAGE) 
See IMAGE SCANNERS 
SCATTERING AMPLITUDES/YUKAWA NONLOCAL THEORY 
Renormalization group and scaling at high energy in Yukawa field 
theory, 2:31356 
SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Cooling by solar heat, 2:29174 (SAN/1122-76/2) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Cooling by solar heat, 2:29174 (SAN/1122-76/2) 
SCHOTTKY BARRIER DIODES/ELECTRICAL PROPERTIES 
Physics of semiconductor devices, 2:29119 
SCHROEDINGER EQUATION/EIGENVALUES 
Lower bound for the ground state energy of the Schroedinger 
equation using the sharp form of Young's inequality, 2:31450 
GRAPHY 
See SCINTISCANNING 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/PERFORMANCE 
Timing scintillation type 1052 CAMAC counter (Telescope 
counters for a detection), 2:30691 (ERDA-tr-36/1-6) 
SCINTILLATOR-PHOTODIODE DETECTORS/ANALOG.-TO- 
DIGITAL CONVERTERS 
— digitizer system, analog converters, 2:30688 (LBL- 


SCINTISCANNING 
radiopharmaceuticals and their clinical use, 2:31027 
Agents for bone marrow imaging: an evaluation (/sup 99m/Tc, 
Fe, 5*Fe, tracer technioues), 2:31049 
Albumin microspheres: current methods of preparation and use (/ 
sup 99m/Tc, /sup 113m/In), 2:31043 
Bleomycin *"In scanning: a new technique for detecting 
subclinical metastatic cancer, 2:31017 
Carrier-free ''C-labeled catecholamines, 2:31038 
Comparative evaluation of '*°I and /sup 99m/Tc for thyroid 
studies, 2:31030 
ata study of tumor uptake and tissue distribution of 
®7Ga citrate, and *’HgCh, 2:31056 
Compauison of *7Co-, **Zn-, and 'In-bleomycin complexes for 
tumor localization (Rats), 2:31058 
of myocardial imaging (**K, *°Cs, ®'Rb), 
Imaging of pulmonary tumors with '*°Cs (®7Ga, '*"Cs, and 
tracer techniques), 2:31061 
Localization of **'I antibody to human fibrinogen in rheumatoid 
arthritis, 2:31064 
Radioaerosol inhalation scintigraphy, 2:31046 ° 
Rationale and radiopharmaceuticals for myocardial i 
(7 TI, /sup 99m/Tc tracer techniques), 2: 31074 
Relative tissue concentrations and radiation 
bleomycin, 2:31057 


of 111 In- 
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SCINTISCANNING/COMPARATIVE EVALUATIONS 
Comparative evaluation of current scanning agents for thrombus 
SCINTISCANNING/QU 
Gel chromatography column andi a tee for identification 
= — control of /sup 99m/Tc radiopharmaceuticals, 


CTIVITY 

Dynamic analysis of BWR scram reactivity characteristics, 
2:29776 (BNL-NUREG-50584) 

PINCH/FEASIB 


STUDIES 
res study of a screw-pinch reactor, 2:31580 (AED-Conf-76- 


SCRUBBERS/CONTROL SYSTEMS 
Apparatus for controlling reaction conditions in a sulfur dioxide 
scrubber (Patent), 2:29419 
SCRUBBERS/DESIGN 
Annular venturi scrubber (Patent), 2:30804 


Results of the 170 MW test modules program ~ ve Generating 
Station, Southern California Edison Compan refs), 2:28341 
(EPA-600/2-76-136a) 

Sulfur dioxide scrubbing system (Patent), 2:29420 

SCRUBBERS/EFFICIENCY 
Duquesne Light Com Power Stations 


pany, Elrama and Phillips 
lime scrubbing facilities, 2: 28337 (EPA -600/2-76.136a) 
SCRUBBERS/OPERATION 
Annular venturi gas scrubber (Patent), 2:30804 
Duquesne Light Company, Elrama and Phillips Power Stations 
lime scrubbing facilities, 2:28337 (EPA-600/2-76-136a) 
Operational status and performance of the Commonwealth Edison 
pera p74 Will County limestone scrubber, 2:28338 (EPA-600/ 
2-76-136a 
R 70 MW modules M Generating 
esults of the 1 test program ve i 
Station, Southern California Edison Company (5 refs), 2:28341 
(EPA-600/2-76-136a) 
SCRUBBERS/PERFORMANCE TESTING 
Reheaters in systems for scrubbing stack gases, 2:29415 
Results of mist elimination and alkali utilization ny the EPA 
— scrubbing test facility (4 refs), 2:28336 (EPA-600/2-76- 
136a) 
SCRUBBERS/QUALITY ASSURANCE 
Development and trial field application of a quality assurance 
program for demonstration projects. Final task report Jul-Dec 
1975, 2:28349 (PB-253944) 
SCYLLAC DEVICES/HIGH-FREQUENCY HEATING 
Alfven wave heating and transit time magnetic pumping in the 
ecitae g-centre model of a plasma, 2:31471 
LAC MAGNETIC PUMPING 
Alfven wave heating and transit time magnetic pumping in the 
guiding-centre model of a plasma, 2:31471 
SEA BED/COMPRESSIBILITY 
Electrical resistivity method for marine sediment consolidation 
study, 2:31277 
SEA BED/MECHANICAL PROPERTIES 
Carbonate content: an index property for ocean sediments, 2:31280 
SEA BED/SHEAR PROPERTIES 
Application of remote vane results to offshore geotechnical 
problems, 2:31279 
SEA BED/SOIL MECHANICS 
Resistance of ocean sediments to sampler penetration, 2:31278 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALING MATERIALS IRMANCE 
Borehole sealing. Final , March 1, 1973-October 31, 1973, 
2:29002 (ORNL/Sub/15966-73/1) 
SEALS/DESIGN 
Static seals and their application in water-cooled nuclear reactor 
systems, 2:29490 
/ LEAK 


Investigation of microcircuit TAD B 004618) technical report 
Feb 1373 1974 230021 (AL (AD- 18) 
SEALS/PERFO 
Sodium technology cover gas seal devel t programs. 
Quarterly technical te y-September 1976 
(LMFBR), 2:29538 far: 


See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/COMMUNITIES 
Structural analysis of stressed marine communities, 2:30869 (EPA- 
600/3-76-079) 
SEAS/POLLUTION 
Persistence in marine systems, 2:30870 (EPA-600/3-76-079) 


SEAS/WATER QUALITY 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
SEAWATER 
Matrix of algae, method of fabrication of the matrix, and method 
of uranium extraction from seawater by means of this matrix 
(Patent), 2:30358 
SEA WATER/DESALINATION 
Utilization of refrigeration available from regasification of LNG 
for the desalination of water, 2:30359 
WEEDS/BIOLOGICAL ADAPTATION 
Ecology of temperate salt-marsh fucoids. I. Occurrence and 
distribution of Ascophyllum nodosum ecads, 2:30864 
SEAWEEDS/PHOT OTOSYNTHES YNTHESIS 
ae and respiration of exposed salt-marsh fucoids, 
SEAWEEDS/PLANT GROWTH 
Ecology of temperate salt-marsh fucoids. II. In situ of 
transplanted Ascophyllum nodosum ecads, 2: 
SEAWEEDS/RESPIRATION 
— and respiration of exposed salt-marsh fucoids, 


SECURITY/ PHYSICAL PROTECTION DEVICES 
Task 5c: measurement and instrumentation under subsystem 
design of the LLL co material control program (For fuel 
ens plant), 2:29030 (UCRL-13709) 


See HYPNOTICS AND SEDATIVES 
SEDIMENTS/CHEMICAL ANALYSIS 
Progress report and proposal for renewal of loan of a 90° bending 
— for use in the study of trace elements in the environment 
disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
-—- of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 
Distribution and transportation of suspended sediment, 2:30883 
(BNL-50484) 
Some aspects of bottom sediment transport mechanics on the 
Continental Shelf, 2:31264 (BNL-50484) 
SEDIMENTS/GEOCHEMICAL SURVEYS 
Geochemical survey of stream sediments in Watauga County, 
North Carolina, 2:28855 
Reconnaissance geochemical techniques for detecting uranium 
deposits in sandstones of northeastern Pennsylvania, 2:28864 
SEDIMENTS/THERMAL DIFFUSIVITY 
Field and laboratory determination of thermal diffusivity in some 
basalts and sediments from Hawaii, 2:29359 
SEISMIC DETECTION/DATA ANALYSIS 
Experiments in refining seismic magnitude estimates for seismic 
events. Technical report, 2:30728 (AD-A-032074) 
SEISMIC EVENTS/SEISMIC DETECTION 
Experiments in refining seismic magnitude estimates for seismic 
events. Technical report, 2:30728 (AD-A-032074) 
SEISMOLOGY/DATA COMPILATION 
Earthquake prediction studies in Southern California. Research in 
rogress, June 1976, 2:31268 (NP-21302) 
SEISMOLOGY/RESEARCH PROGRAMS 
Earthquake prediction studies in Southern California. Research in 
rogress, June 1976, 2:31268 (NP-21302) 
SELENIUM/QUA NTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 
750346- 


SEMICIRCULAR SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SEMICONDUCTOR DETECTORS 
Modern semiconductor radiation detectors, 2:30678 (Juel-Conf-22) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 


Analysis of the performance of infrared detectors under radiation 
environment. Final report Jul 1974-Jul 1975, 2:30696 (AD-A- 
027590) 

—— effects on semiconductor device radiation response. 

itor rt Jul 1974-Apr 1975, 2:30694 (AD-A-026222) 
SEMICONDU R LASERS/BIBLIOGRAPHIES 

Gallium arsenide lasers (a bibliography with abstracts). Report for 
1964-Nov 1976, 2:30560 (NTIS/PS-76/1042) 
ight emitting diodes (a bibliography with abstracts). Report for 
1964-May 1976, 2:30554 (NTIS/PS-76/0532) 

SEMICONDUCTOR LASERS/DESIGN 
Semiconductor laser device (Patent), 2:30594 
Two-dimensional integrated injection laser array (Patent), 2:30592 
SEPARATION PROCESSES 
See also CHROMATOGRAPHY 
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Tumor-seeking radiopharmaceuticals: gallium-67, 2:31055 

Tumor-specific radiopharmaceuticals: radiolabeled bleomycin 

(Fe, Pb, /sup $0m/Te, 57Co, In, 7Ga, ®Zn, 


SERUM (BLOOD) 


DIALYSIS 
ISOTOPE SEPARATION 
REPROCESSING 
Mesuetie separation at high magnetic fields, 2:30492 
(BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE/ENVIRONMENTAL EFFECTS 
Impact of chlorination processes on marine ecosystems, 2:30872 
PA-600/3-76-079) 

Lake Eutrophication: results from the National Eutrophication 
Survey, 2:30878 (EPA-600/3-76-079) 

Nutrients, toxins, and water in terrestrial and aquatic ecosystems 
treated with sewage plant effluents. Final report of the Upland 
Recharge Program, 2:31098 (BNL-50513) 

Persistence in marine systems, 2:30870 (EPA-600/3-76-079) 

SEWAGE/MARINE DISPOSAL 

Ocean waste disposal (a bibliography with abstracts). Report for 

1964-Jun 1976, 2:29001 (NTIS/PS-76/0558) 
SEWAGE/WASTE PROCESSING 

Nutrients, toxins, and water in terrestrial anc aquatic ecosystems 
treated with sewage plant effluents. Final report of the Upland 
Recharge Program, 2:31098 (BNL-50513) 

SEWAGE SLUDGE/ENVIRONMENTAL EFFECTS 

Structural analysis of stressed marine communities, 2:30869 (EPA- 
600/3-76-079) 

7 a in the oceans: problem or no, 2:30868 (EPA-600/3- 

SEWAGE SLUDGE/IRRADIATION 

Beneficial uses program. saps gy report, Period ending 
September 30, 1976 (Use of '°7Cs as y sources for treatment of 
sewage sludge for use as fertilizer or animal feed supplement), 
2:31101 (SA ID. 76-0625) 

SEWAGE SLUDGE/MARINE DISPOSAL 

Ocean waste disposal (a bibliography with abstracts). Report for 

1964-Jun 1976, 2:29001 (NTIS/PS-76/0558) 
SEWAGE SLUDGE/RADIOSTERILIZATION 

Cost and effectiveness comparisons of various types of sludge 
irradiation and sludge pasteurization treatments, 2:30414 
(SAND-76-5780) 

SHALE OIL/CAPITAL 

Input-output capital coefficients for energy technologies (Input- 

output model), 2:29940 (BNL-50608) 
SHALE OIL/CARCINOGENESIS 

Health effects of oil shale processing (Results of chemical analyses 
and animal tests on carcinogenicity of shale oil and solid oil 
shale materials), 2:28836 

SHALE OIL/CHEMICAL 

Coal technology program. Quarter! can mon for the 

period ending September 30, 1978 38347 (ORNL-5224) 
SHALE OIL/MUTAGENESIS 

Coal technology program. Quarterly progress ‘or the 

period ending September 30, 1976, 28247 NL 3724) 
SHALE OIL/PRODUCTION 

a of and apparatus for extracting oil from oil shale (Patent), 

Oil shale is not dead (Review of yg and testing of the Multi- 
Mineral Oil Shale Process), 2:2882 

SHALE OIL/REFINING 

Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, Jelp-tegeeaaber 
1976, 2:28263 (FED315-4) 


See also OIL SHALES 
SPENT SHALES 
SHALES/SEALING MATERIALS 
Polymeric sealant used to stop shale degradation in coal mines (8 
refs), 2:28369 (BM-TPR-103) 
SHALES/THERMODYNAMIC PROPERTIES 
Thermal properties of clays and shales, 2:29011 (Y/OWI/SUB- 


7009/1) 
SHALES/UNDERGROUND MINING 
Preliminary state-of-the-art survey ues for salt and 
other rock types, 2:30634 (Y. YOWL/SUB-16/16 6515) 
Sh I. Li bli hy with 
ear flow. Part I. Liquids (a bibliography with abstracts). Report 
for 1964-Oct 1976, 2:31321 (NTIS/PS-76/0935) 
Shear flow. Part III. General studies (a bibliography wi 
abstracts). Report for 1965-Oct 1976, 2:31322 


0937) 
SHEARER LOADERS 
bee new spraying device for the drum shearer-loader, 
SHEARER LOADERS/PERFORMANCE TESTING 
Study of coal winning by shearer drums, 2:28406 
SHEATHS (FUEL) 
See FUEL CANS 


S/PS-16/ 


ERA Vol. 2, No. 12 


SHELL MODELS/MASS FORMULAE 
Liquid drop mass formula as a shell model average, 2:31365 
SHELLS/ELECTROMAGNETIC FIELDS 


Field penetration by diffusion into a conducting shell, 2:31453 
( 


INTAINMENT) 
See CONTAINMENT SHELLS 


ING 
See also BIOLOGICAL SHIELDING 
SHIELDING/NEUTRON SPECTRA 
Measured fast-neutron penetration spectra for water: comparison 
with calculations, 2:29698 
SHIELDING/NEUTRON TRANSPORT 
Direct-coupled-ray method for design-oriented 3-D 
analysis (LMFBR), 2:29549 (CONF-770304-3) 
SHIPPINGPORT REACTOR/MODIFICATIONS 


Pressurized water reactor (PWR) project. Technical p 
— January 26, 1976-July 25, 1976 , 2:29504 (WAPD-MRP- 
1 


SHIPPINGPORT REACTOR/REPAIR 
Pressurized water reactor (PWR) project. Technical aes. 
a January 26, 1976-July 25, 1976 , 2:29504 WAP 


See also NUCLEAR SHIPS 
SUBMARINES 
TANKER SHIPS 
SHIPS/DESIGN 
— a potential high speed marine offshore support vehicle, 


SHIPS/ELECTRICAL EQUIPMENT 
Proposed standards for electrical systems: boats and associated 
2:30129 
SHIPS/HOISTS 
7500 ton capacity ge completely gimballed and heave 
compensated platform, 2:30642 
High load moderate speed ——— system for a deep ocean 
bottom working vessel, 2: 
SHIPS/MOTION 
Computation of relative motion effects in offshore supply 
rations, 2:30646 
SHIPS/POSITIONING 
= considerations for dynamically positioned utility vessels, 
2: 5 


SHOCK HEATING 
across a collisionless, perpendicular shock, 
2:314 
SHOCK TUBES/DESIGN 
Direct determination of atom and radical concentrations in 
thermal reactions of hydrocarbons and other gases. Progress 
report, June 1, 1976-December 31, 1976 (Design and 
construction of shock tube for measuring reaction products), 
2:30425 (COO-2944-1) 
SHOCK TUBES/PLASMA PRODUCTION 
Technology and characteristics of breakdown and plasma in shock 
tube arrangements, 2:31533 (AED-Conf-76-309-041) 
SHOWER CO 
(Detects high energy gamma radiation or high energy particles on 
basis of le showers in layered absorbers.) 
SHOWER COUNTERS/PARTICLE DISCRIMINATION 
Hadronic- and electromagnetic-cascade discrimination in a thin 
lead-argon calorimeter, 2:30690 (ORNL/TM-5679) 
SHRIMP/ CAL TEMPERATURE 
Some effects of temperature, chlorine, and ter. a on the survival 
and growth of the coon stripe shrimp (P; danae), 2:31200 
(CONF-750425-) 
SHRIMP/GROWTH 
Some effects of temperature, chlorine, and 
and growth of the coon stripe shrimp 
(CONF-750425-) 
SHRIMP/TEMPERATURE EFFECTS 
Some effects of temperature, chlorine, and 
and growth of the coon stripe shrimp 
(CCNF-750425-) 
OUDS 


(Cover enveloping the active length of a fuel assembly, to stabilize the 
coolant flow through the assembly.) 
SHROUDS/DEFORMATION 
Irradiation creep: consequences for the wrapper (LMFBR), 
2:29598 (ANL-Trans-1073) 


See SUDDEN IONOSPHERIC DISTURBANCE 
SIEGBAHN SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SILICA/CORROSION 
Corrosion behavior of ceramics, 2:30305 (CONF-751194-) 
SILICA/DEPOSITION 
Behavior of silica in geothermal waste waters, 2:29307 


on the survival 
us danae), 2:31200 


on the survival 
us danae), 2:31200 
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ot scaling of silica in two district heating systems, 2:29334 
SILI ‘A/FLOCCULATION 


Removal of silica and arsenic from geothermal discharge waters 

by precipitation of use calcium silicates, 2:29314 
SILICA/POLYMERIZATION 

Removal of silica and arsenic from geothermal discharge waters 

by preci rd of use calcium si 2:29314 
SILICA/R 

Removal of ny and arsenic from geothermal discharge waters 

by precipitation of use calcium silicates, 2:29314 
SILICATES/CHEMICAL RADIATION EFFECTS 

Radiation damage technology of borate-silicate glass from the 

int of view of dis of high-level radioactive waste, 
:29004 (TRITA-KKE-7601) 
SILICATES/FREE ENTHALPY 

Prediction of Gibbs energies of formation of com from the 

elements. II. Monovalent and divalent metal silicates, 2:29360 
SILICATES/REMOVAL 

Desulfurization of high sulfur fuels during combustion (Patent; 23 

claims), 2:28258 
SILICIDES/ELECTRON MICROPROBE ANALYSIS 

Electron microprobe analysis of niobium-based superconducting 

materials, 2:30353 
SILICON/ACTIVATION ANALYSIS 

Analysis of efficiency of different neutron activation methods for 

— of Al and Si content in rocks pierced with wells, 
SILICON/BIOLOGICAL EFFECTS 

Mathematical model of growth and class 
on) in w Bay, Lake Huron, 2:30861 (EPA-600/3- 

Nitrogen-silicon interaction in plants grown in desert soil with 
nitrogen deficiency (Phaseolus, Hilaria, "cre 2:30975 

SILICON/CHEMICAL VAPOR DEPOSITIO: 

Chemical vapor deposition growth. Annual oie, 2:29110 

(ERDA/JPL/954372-76/3) 
SILICON/COST 

Chemical vapor deposition growth. Annual report, 2:29110 
(ERDA/J L/954372-76/3) 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 4, October 1, 1976-December 31, 1976, 
2:29111 (ERDA/JPL/954442-77/1) 

SILICON/CRYSTAL GROWTH 

Silicon materials task of the low cost solar array project (Part 2) 
Fourth quarterly report, July 1, 1976-September 30, 1976, 
2:29109 (ERDA/JPL/954331-76/4) 

SILICON/PURIFICATION 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 4, October 1, 1976-December 31, 1976, 
2:29111 (ERDA/JPL/954442-77/1) 

SILICON/X-RAY DOSIMETRY 

X-ray dose enhancement. Vol. I. Summary report. Interium 
technical report (10 keV to 2 MeV, dose profiles near interface 
of gold), 2:31442 (AD-A-026248) 

SILICON 30 TARGET/PROTON REACTIONS 

Search for the isovector E2 resonances in *'P, and © Ni 
(From (p,7) reactions at 17 to 27 MeV, asymmetries), 2:31406 

Study of the pee pole resonance region of *'P (4 to 28 MeV: 
excitation 2:31396 (ORO-3624-17) 

SILICON CARBIDES/CORROSION RESISTANCE 
Observations on the behavior and requirements for hard materials 
in liquefaction systems, 2:28298 (CONF-751194-) 
SILICON CARBIDES/MECHANICAL PROPERTIES 

Properties of SiC and problems of the material for use as the 

coating layer of fuel particles (HTGR), 2:29519 (JAERI-M- 


6311) 
SILICON CARBIDES/THERMAL STRESSES 


nose cap and leading edges for high 


ystems. Interim technical report 15 Jun 1970- 
(Diboriae VIII (56% ZrBo, 14% SiC, 30%C)), 2:30299 (AD- 
90202 
SILICON FLUORIDES/DEPOLYMERIZATION 
Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 4, October 1, 1976-December 31, 1976, 
2:29111 (ERDA/JPL/954442-77/1) 
SILICON NITRIDES/CORROSION RESISTANCE 
Observations on the behavior and me ey for hard materials 
in liquefaction systems, 2:28298 (CONF-751194-) 
SILICON OXIDES/ACTIVATION ANALYSIS 
. of multielemental analysis of slurry in study of 
section of wells, 2:28486 
SILICON OXIDES/CATALYTIC EFFECTS 
-14 tracer studies of the secondary reactions in the 
cracking of hexadecane over zeolite catalysts, 2:28644 
of olefins over nickel/silica catalysts, 2:28663 
SOLAR 
Annual report, 2:29110 


SKIN/BIOLOGICAL RADIATION EFFECTS 


Numerical analysis of back-surface-field silicon solar cells, 2:29117 
SILICON SOLAR CELLS/DESIGN 
oe performance of silicon solar cells in multi-sun. High- 
ture environments, 2:29116 
SILICO SOLAR CELLS/EFFICIENCY 
Numerical analysis of back-surface-field silicon solar cells, 2:29117 
Silicon ound task of the low cost solar array project (Part 2). 
Fourth quarterly report, July 1, 1976-September 30, 1976, 
2:29109 (ERDA/JPL/954331- 76/4) 
emical vapor deposition growth. Annual report, 2: 
(ERDA/JPL/954372- 76/3) 
Silicon thin film crystallization and solar cell fabrication. 
ly progress report No. 1, Mar-May 1976, 2:29115 (PB- 


SILICON SOLAR CELLS/IMPURITIES 
Silicon materials task of the low cost solar array project (Part 2). 
Fourth quarterly report, July 1, 1976-September 3 30, 1976, 
2:29109 (ERDA/JPL/954331- 76/4) 
SILICON SOLAR CELLS/PERFO 
Calculated performance of silicon solar cells in multi-sun. High- 
tem; ture environments, 2:29116 
SILOE CTOR/IN PILE LOOPS 
—_ loop for the H.T.R. reactor type, 2:29755 (CEA-CONF- 


542) 
SILOE REACTOR/REACTOR PROTECTION SYSTEMS 
Reliability analysis of reactor protection systems, 2:29759 (AAEC- 
LIB/Trans-601) 
SILVER/BIOLOGICAL ACCUMULATION 
=  —_— around outfall pipes in Santa Monica Bay, 
SILVER/ELECTRODEPOSITION 
Studies of the Ag-Pt interface formed by Ag deposition from 
sulfolane solutions on thin film electrodes, 2:30408 
SILVER/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 
750346-) 
SILVER 110/GAMMA SPECTRA 
Precision measurement of relative y-ray energies with a curved 
crystal diffractometer, 2:31413 
SILVER COMPOUNDS/CHEMICAL REACTION KINETICS 
——— solvated electron reactions in ethanol and water, 


:30417 
SILVER COMPOUNDS/IONIC CONDUCTIVITY 
Diffusion-limited solvated electron reactions in ethanol and water, 
2:30417 
SILVER-CADMIUM BATTERIES/ANODES 
* poh nickel hydroxide in pressed plate electrodes (Patent), 
9912 


SILVER-CADMIUM BATTERIES/ELECTRODES 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
SILVER-ZINC BATTERIES/ANODES 
Storage cell with dissoluble negative line electrodes (Patent; 
means for vibrating anodes and stirring Zn oxide deposit on 
bottom of battery), 2:29888 
SILVER-ZINC BATTERIES/DESIGN 
Storage cell with dissoluble negative line electrodes (Patent; 
means for vibrating anodes and stirring Zn oxide deposit on 
bottom of battery), 2:29888 
SILVER-ZINC BATTERIES/ELECTRODES 
Alkaline battery (Patent; improvement consisting in welding their 
conductive plates to electrodes), 2:29923 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
SINGLE CELL PROTEIN/SYNTHESIS 
from waste cellulose, 2:30116 


= OSTEOMYELITIS 
OSTEOSARCOMAS 
RHEUMATIC DISEASES 
SKELETAL DISEASES/DIAGNOSTIC TECHNIQUES 
Scinti; _ detection of osteoid osteoma, 2:31073 


See also BONE JOINTS 
VERTEBRAE 
SKELETON/INFORMATION SYSTEMS 
Erez) of the CHR bone code system, 2:31739 (ANL-76- 


SKELETON/RADIATION MONITORING 
Macrodistribution of ?*Ra in the human skeleton as determined in 
vitro by gamma-ray pap 2:31166 (ANL-76-88(Pt.2)) 
SKELETON/RADIONUCLIDE KINETICS 
Prospects for '*F radiopharmaceuticals, 2:31031 
/PERFORMANCE TESTING 
Evaluation of utility equipment for harbor oil spill removal/ 
recovery systems, 2:28696 (AD-A-026252) 
ICAL RADIATION EFFECTS 
uter analysis of microstructures for assessment of B-radiation 
fects on the skin ('*7Pm, swine), 2:31176 (ERDA-tr-222) 
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SKIN/HISTOLOGY 

Computer analysis of microstructures for assessment of B-radiation 
effects on the skin (147Pm, swine), 2:31176 (ERDA-tr-222) 
SCINTISCANNING 


SKIN/ 
Relative tissue concentrations and radiation dosimetry of 1'In- 
bleomycin, 2:31057 
SLABS/NEUTRON TRANSPORT 
ptotic solutions in neutron transport theory, 2:29670 
Ditfucon synthetic acceleration methods for the diamond- 
— discrete-ordinates equations, 2:31441 (LA-UR-77- 


nal wil P-L solution to the reflected critical-reactor problem in 
slab geometry, 2:29669 
SLAGS /NATURAL RADIOACTIVITY 
Natural oc | of slag and fly-ash, 2:29409 
SLUDGES/COMB ON 
wastes formed in treating refinery effluents, 
:286 
SLUDGES/OXIDATION 
IERL-RTP scrubber studies related to forced oxidation (9 refs), 
2:28335 (EPA-600/2-76-136a) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRY PIPELINES/WATER QUALITY 
“—— quality considerations in the slurry pipelining of coal, 


SMALL INTESTINE/BIOLOGICAL RADIATION EFFECTS 
Effect of high polymer homologous DNA on epithelial chan 
the rat duodenum following irradiation in a dosage of 820 
(Gamma radiation), 2:31157 (ERDA-tr-222) 
Incorporation of exogenous DNA in tissue of irradiated animals 
(Gamma radiation), 2:31150 (ERDA-tr-222) 
SMALL INTESTINE/CELL PROLIFERATION 
Effect of high polymer ho:nologous DNA on epithelial changes in 
the rat duodenum following irradiation in a dosage of 820 
(Gamma radiation), 2:31157 (ERDA-tr-222) 
SMALL INTESTINE/PATHOLOGICAL CHANGES 
Radionuclide imaging of intestinal infarction, 2:31071 
SMALL INTESTINE/SCINTISCANN 
Radionuclide imaging of intestinal —- 2:31071 
SMECTITE/S /SURFACE PROPERTI 
Polymerization of aromatic edie on smectite, 2:30396 
SMELTING/COPPE 
Progress repert and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in ba of 
Cu smelter. Comparison of methods for trace metals analysis 
2736 sediment, biota, and particulates), 2: 30769 
SMELTING/HEALTH HAZARDS 
" eochemical studies of lead isotopes near a smelter, 2:30740 
(CONF-751027-) 
Progress report and proposal for renewal of loan of a 90° bending 
et for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
sediment, biota, and particulates), 2:30769 


studies on aerosol-prec 
Final Report, Jun 1974-Aug 1975, 2: 
CONCENTRATION 
— mean concentrations of atmospheric smoke and 
ulphur dioxide i - country areas of England and Wales, 2:30790 
SNAP-10A FLIGHT SYSTEM TEST-3 
See SIOFS-3 REACTOR 
SNG PLANTS/CHEMICAL FEEDSTOCKS 
—— of hydrocarbon oil to a synthetic natural gas (Patent), 
SODIUM/ACTIVATION ANALYSIS 
Total body sodium and chlorine in normal adults a determined b 
activation analysis (Males and 2:30332 (BNI. 


21646) 
SODIUM/BOILING DETECTION 
Acoustic noise with sodium boiling in a seven-pin bundle 
(LMFBR), 2:29563 (PNC-N-943-75-03) 
SODIUM/CATALYTIC EFFECTS 
Transition metal- — catalysts for production of li “ 
hydrocarbons from synthesis gas. Quarterly report, 
1976-October 31, 1976 (CesNa; CeK; 
with ee 2:28281 (FE-2467-1) 
SODIUM/ OSIVE EFFECTS 
Effect of a liquid sodium environment upon fatigue-crack growth 
in a pressure vessel steel, 2:30302 
Examination of four-sodium-water reaction target tubes, 2:29560 
(LMEC-Memo-70-5) 
Sodium technology program. Component materials Oise 


progress report for April 30, 
FBR), 2:29583 (WARD-NA-3045-35) 


1, 
interaction of Nat or KCl 
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Sodium friction, wear, and self-welding 
uarterly pro rt for the period ending April 30, 1976 
(LMFBR), 2: 9584 


ARD-NA-3045-36) 
SODIUM/FIRES 
Aerosol measurements and modeling for fast reactor safety. 
Annual report for FY 1976 and 1976T. Task No. 7 
(LMFBR; time-dependent aerosol suspension behavior), 2:29771 
(BMI-NUREG-1963) 
a an IBM 370/195 code for the analysis of combined 
spray and pool burning of sodium, 2:29791 (CONF. 76100149) 
SODIUM/FLUID FLOW 
Sodium technology program: friction, wear, and self-welding 
uarterly progress report for the period ending April 30, 1976 
MFBR), 2:29584 39584 (WARD-NA- 3045-36) 
SODIUM/LEAK 
Kinetic model Bw nell reaction applied to dynamic 
simulation of leak detection in the core components test loop 
(LMFBR), 2:29541 (ANL-75-22) 
SODIUM/METALLURGICAL EFFECTS 
Influence of sodium environment on the tensile behavior of 
austenitic stainless steels, 2:30232 
ium technology cover gas ee ment programs. 
Quarterly technical progress report, July-September 1976 
(LMFBR), 2:29538 (AI- SERDA.13180) 
DIUM 22/RETENTION 


Radiopharmaceutical techniques for the study of bone and 
blood flow (5?Fe, /sup 99m/Tc, '*F, ?*Na), 
1 
SODIUM 23/ENERGY LEVELS 
Excitation energies of levels in 7*Na, **Mg and 7*Mg, 2:31395 
SODIUM 23/HIGH SPIN STATES 
High spin states in ?*Mg and **Na populated by heavy ion 
reactions, 2:31394 
SODIUM 23 TARGET/PROTON REACTIONS 
Excitation energies of levels in 7*Na, **Mg and 7*Mg, 2:31395 
SODIUM 26/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM 27/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM 28/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM 29/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM 30/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM 31/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM 32/MASS 
Mass spectrometry of unstable nuclei, 2:31385 
SODIUM BROMIDES/CHEMILUMINESCENCE 
Alkali atom ¢ il ence from crossed beams. Reactions of 
Hg(6*Po 2) + alkali halides, 2:30412 
SODIUM CARBONATES/PRODUCTION 
Oil shale is not dead (Review of design and testing of the Multi- 
Mineral Oil Shale Process), 2:28827 
SODIUM CHLORIDES/CORROSIVE EFFECTS 
Influence of loading mode on the stress corrosion susceptibility of 
various alloy/environment systems, 2:30280 
CHLORIDES/QUANTIT ATIVE CHEMICAL 
faamaied dielectric method of determining salt contents on 
crude petroleum and petroleum products, 2:28729 
SODIUM CHLORIDES/THERMAL CONDUCTIVITY 
ee of halite using a pulsed laser, 2:29005 (Y/ 
SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
ae my salt domes as possible sources of geothermal energy, 
SODIUM COOLED REACTORS 
See also BELOYARSK-3 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
S10FS-3 REACTOR 
SODIUM COOLED REACTORS/FUEL-COOLANT 
INTERACTIONS 
Postaccident heat removal, large-scale molten fuel-sodium 
interaction e 2:29806 (HEDL-ANL/RAS-74-1) 
SODIUM COOLED REACTORS/MELTDOWN 
Postaccident heat removal, large-scale molten fuel-sodium 
interaction experiments, 2:29806 (HEDL-ANL/RAS-74-1) 
SODIUM FLUORIDES/PELLETIZING 
Pelletizing of NaF granules as adsorbent for fluorides of nuclear 
fuel materials, (1). Preparation of NaF granules by dry method 
and characteristics of granules, 2:28931 
SODIUM 
Alkali a h ence from crossed beams. Reactions of 
+ alkali halides, 2:30412 
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retical studies of highly io species. 
March 1, 1976-February 28, 1977 (Summaries of research 
activities at Harvard College Observatory), 2:31310 (COO-2887- 


1) 
SODIUM ISOTOPES/BINDING ENERGY 
Hartree-Fock calculation of nuclear binding energy of sodium 
isoto 2:31391 
SODI OXIDES/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety 
time-dependent aerosol suspension vior 
OMLNGREG. 1963) 
SODIUM SULFATES/CORROSIVE EFFECTS 
High temperature gas turbine engine component materials 
Task I. Quarterly technical progress No. 5, 
une 28-September 30, 1976, 2:28276 -1765 
SODIUM-S BATTERIES/BATTERY SEPARATORS 
Ceramics in advanced batteries, 2:29903 (CONF-751194-) 
SODIUM-SULFUR BATTERIES/CATHODES 
Ceramics in advanced batteries, 2:29903 (CONF-751194-) 
Ceramics in the sodium-sulfur battery (Properties, requirements, 
fabrication, 2:29905 (CONF-751 194) 
SODIUM-SULFUR BATTERIES/DESIGN 
Sodium-mixture of metal halides, sulfur battery (Patent; Na/ 
sodium haloaluminate/sulfur + mixed halides with dispersed C 
powder), 2:29893 
Ceramics in the sodium-sulfur battery ee uirements, 
fabrication, performance), 2: 29905 ( (CONF Taio) 
SODIUM-SULFUR BATTERIES/ELECTR 
Secondary battery or cell with composite te (Patent; 
separate portions of electrode optimized for charging and 
discharging), 2:29929 
SODIUM-S FUR BATTERIES/ELECTROLYTES 
Ceramics in advanced batteries, 2:29903 oe Ag 751194-) 
Ceramics in the sodium-sulfur battery (Pro uirements, 


of elasticity theory in structural soil mechanics, 
2:30457 (UCRL-Trans-11170) 
SOILS/CHEMICAL COMPOSITION 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
—— ss, July 1976 (Geochemical survey of coal 
its, oil shales, and uranium deposits in western USA), 
28366 (USGS-OFR-76-729) 
SOILS/CONTAMINATION 
Biogeochemical studies of lead isotopes near a smelter, 2:30740 
(CONF-751027-) 
Investigation of solubilization of op and americium in soil 
by natural humic compounds, 2: 3 
SOILS/DIELECTRIC PROPERTIES 
= detection of near-surface thermal anomalies, 
MONITORING 


TO : 1975 Bikini radiological survey, 2:30837 
1 


Bikini radiological survey, 2:30837 
ATUCRL- 1879(Pt. 2) 
SOILS/RADIONUCLIDE MIGRATION 
Investigation of solubilization of oon a and americium in soil 
by natural humic compounds, 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
SOILS/SAMPLING 
— and injection of soil water with hollow-fiber 
rmeable membranes, 2:30833 (ORNL/MIT-217) 
SOILS/S URFACE CONTAMINATION 
Studies on the deposition of aerosols on v ion and other 
surfaces. Part 2, 2:30815 (ORNL-tr-4314 


Development/decay potential of active solar nie from a full- 
= —- analysis. Technical report, 2:31286 (AD-A- 
SOLAR ACTIVITY/TABLES 
Solar-geophysical data number 383, Jul 1976. Part I 
7 he Data for Jun 1976, May 1976, 2:31290 


cura number 384, 1976. Part 
reports). for da July 1976, June 1976, 2:31292 (PB-24 137- 
384-1/SL L) 


246137-383- 


Solar-geophysical data number 385. Part I. (Prompt reports). Data 
for August 1976-July 1976. Explanation of data i as 
number 378 (supplement) February 1976, 2:31294 
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SOLAR AIR CONDITIONERS/CONSTRUCTION 
National security and resources study center: a solar cooled 
building, 2: 29164 (SAN/1122-76/2) 
SOLAR AIR CONDITIONERS/CONTROL SYSTEMS 
A water absorption air conditioner, 2:29179 (SAN/1122- 
SOLAR AIR CONDITIONERS/COST 
Assessment of solar cooling, 2:29160 (SAN/1122-76/2) 
Buying solar (Consumer guidelines), 2:29155 (FEA/G-76/154) 
application of natural zeolites, 2:29185 (SAN/1122- 
SOLAR AIR CONDITIONERS/DESIGN 
Adsorption phenomena as applied to solar cooling, 2:29182 (SAN/ 


1122-76/2 
gas regenerative cycle: progress report, 


Air 

2:29171 (SAN/1122- 16) 

Collector and storage considerations for solar driven cooling 
systems, 2:29162 (SAN/1122-76/2) 

Cooling by solar heat, 2:29174 (SAN/1122-76/2) 

Copper and solar energy, 2:29181 (SAN/1122-76/2) 

Design and performance prediction of a 77 ton solar air 
‘arene system: Rankine cycle predictions, 2:29166 (SAN/ 

termittent absorption refrigeration systems for air conditioning, 
2:29177 (SAN/1122- 76/2)" 

National security and resources study center: a solar cooled 
building, 2: 29164 (SAN/1122-76/2) 

~ on solar cooling work at Arkla, 2:29161 (SAN/ 

Solar air re systems using Rankine power rede 
ee results of prototype three ton unit, 2: 29167 (SAN/ 1122 

Solar cooling design considerations, 2:29159 (SAN/1122-76/2) 

Solar desiccant air conditioning with silica gel, 2:29183 (SAN/ 
1122-76/2) 

Solar energy coments and collecting arrangement and 
method (Patent), 2:2919 

Solar heated and cooled mobile home, 2:29180 (SAN/1122-76/2) 

Solar heated and cooled modular building (Patent), 2:29199 

SOLAR AIR CONDITIONERS/EFFICIENCY 

Assessment of solar cooling, 2:29160 (SAN/1122-76/2) 

Solar air conditioning mp absorbents, 2:29188 (SAN/1122-76/2) 

—— application of natural zeolites, 2:29185 (SAN/1122- 


) 
SOLAR AIR CONDITIONERS/FABRICATION 
oe water absorption air conditioner, 2:29179 (SAN/1122- 
76/2 
SOLAR AIR CONDITIONERS/HEAT EXCHANGERS 
Improvement of aborption cooling systems through advanced heat 
transfer technology, 2:29176 (SAN/1122-76/2) 
SOLAR AIR CONDITIONERS/MATHEMATICAL MODELS 
Computer modeling of solar Rankine systems for space cooling, 
2:29168 (SAN/1122-76/2) 
Solar Soo air conditioning with silica gel, 2:29183 (SAN/ 
1122-76/2) 
SOLAR AIR CONDITIONERS/OPERATION 
Design and performance prediction of a 77 ton solar air 
conditioning system: system predictions, 2:29165 (SAN/1122- 


76/2) 
Pro, oy on solar cooling work at Arkla, 2:29161 (SAN/ 
1122-76 
Solar ae design considerations, 2:29159 (SAN/1122-76/2) 
Solar energy application of natural zeolites, 2:29185 (SAN/1122- 
6/2 


SOLAR AIR CONDITIONERS/PERFORMANCE 

Adsorption phenomena as applied to solar cooling, 2:29182 (SAN/ 
1122-76/2 

Collector and storage considerations for solar driven cooling 
systems, 2:29162 (SAN/1122-76/2) 

a subsystem design in CSU solar house III, 2:29100 (COO- 
2858-1) 

Demonstration of a 3 ton Rankine cycle powered air conditioner, 
2:29170 (SAN/1122-76/2) 

Design and performance prediction of a 77 ton solar air 
conditioning system: system predictions, 2:29165 (SAN/ 1122- 
76/2) 

and performance prediction of a 77 ton solar air 
‘ime. system: Rankine cycle predictions, 2:29166 (SAN/ 
1122- 

Interim performance criteria for commercial solar heating and 
combined heating/cooling systems and facilities, 2:291 
(NASA-TM-X-64958) 

Performance of CSU Solar House 1 cooling system, 2:29163 
(SAN/1122-76/2) 

Performance characteristics of a 3 ton Rankine powered vapor- 
compression air conditioner, 2:29169 (SAN/1122-76/2) 

Performance of water cooled lithium bromide abso: om units for 
solar energy applications, 2:29173 (SAN/1122-76, 


215S 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR ACTIVITY/FORECASTING 


SOLAR AIR CONDITIONERS/RANKINE CYCLE POWER 


Preliminary performance of CSU Solar House I heating and 
cooling system, 2:29192 
Solar air conditioning systems using Rankine power cycles: design 
and test results of prototype three ton unit, 2:29167 (SAN/1122- 
76/2) 
Some considerations with regard to multi-stage ammonia-water 
systems for air conditioning, 2:29178 (SAN/1 Septet a 
Thermodynamic and heat transfer analysis of solar — 
absorption air conditioning systems, 2:29172 (SAN/1 199-76/2) 
CONDITIONERS/RANKINE CYCLE POWER 


Assessment of solar cooling, 2:29160 (SAN/1122-76/2) 

Computer modeling of solar Rankine systems for space cooling, 
2:29168 (SAN/1122-76/2) 

Demonstration of a 3 ton Rankine cycle powered air conditioner, 
2:29170 (SAN/1122-76/2) 

Solar air conditioning systems using Rankine power cycles: design 
— “. results of prototype three ton unit, 2:29167 (SAN/ 1122- 
76/2 

SOLAR AIR CONDITIONING 

Absorption cycle solar heat — and the potential role of the 
thermochemical storage, 2:29175 (SAN/1 

Heating and cooling system utilizin, _ tt. energy (Patent), 2:29202 

SOLAR AIR CONDITIONING/E MICS 

Assessment of solar cooling, 2:29160 (SAN/1122-76/2) 

Buying solar (Consumer guidelines), 2:29155 (FEA/G-76/154) 

Solar dehumidification of Citicorp Center, 2:29184 (SAN/1122- 


76/2) 
SOLAR AIR CONDITIONING/FEASIBILITY STUDIES 
Air conditioning using a gas regenerative cycle: progress report, 
2:29171 (SAN/1122-76/2) 
Solar dehumidification of Citicorp Center, 2:29184 (SAN/1122- 


76/2) 
SOLAR AIR CONDITIONING/MEETINGS 
Use of solar energy for the cooling of buildings. Final report. 
Proceedings of the second workshop held at Los Angeles, 
California, August 4-6, 1975, 2: 29138 (SAN/1122-76/2) 
SOLAR AIR CONDITIONING/PLANNING 
A location matrix plan for the residential solar heating and cooling 
demonstration program. Vol. I. Findings and recommendations, 
2:29157 (PB-253784) 
National program for solar heating and cooling of buildings, 
2:29153 (ERDA-76-6) 
National program plan for research and development in solar 
heating and cooling, 2:29154 (ERDA-76-144) 
SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 
National program for solar heating and cooling of buildings, 
2:29153 (ERDA-76-6) 
National program plan for research and development in solar 
heating and cooling, 2:29154 (ERDA-76-144) 
SOLAR AIR HEATERS/DESIGN 
Solar energy collector unit (Patent), 2:29224 
SOLAR ASSISTED HEAT PUMPS/DESIGN 
Absorption cycle solar heat pump and the potential role of the 
thermochemical storage, 2:29175 (SAN/1122-76/2) 
Solar energy and electric utilities: can they be interfaced, 2:29136 
(ANL/ES-52) 
SOLAR ASSISTED HEAT PUMPS/OPERATION 
Absorption cycle solar heat pump and the potential role of the 
thermochemical storage, 2:29175 eee 1122-76/2) 
SOLAR ASSISTED HEAT PUMPS/PERFORMAN' 
Solar-supplemented heat pump experience in home heating (Eight 
miles east of Stillwater, Oklahoma), 2:30032 
SOLAR CELL ARRAYS/COOLING 
Apparatus for enhancing the output of photovoltaic solar cells 
(Patent; parabolic concentrator with cooling system), 2:29128 
SOLAR CELL ARRAYS/COST 
— survey of solar energy using semiconductors, 
SOLAR CELL ARRAYS/COVERINGS 
Terrestrial solar cell 2:29131 
SOLAR CELL ARRAYS/DES 
—_— for enhancing the cal of photovoltaic solar cells 
atent; parabolic concentrator with cooling system), 2:29128 


Solas power pack yn (Patent), 2:29130 


Terrestrial solar cell generator (Patent), 2:29131 
SOLAR CELL ARRAYS/OPTICAL PROPERTIES 
Performance analyses of combined heating and photovoltaic 
power systems for residences, 2:29194 
SOLAR CELL ARRAYS/PERFORMANCE 
Performance analyses of combined heating and photovoltaic 
power systems for residences, 2:29194 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
An evaluation of a space flight test of hardened solar array 
technology. Final 5 report 15 Jan 1972-15 Apr 1973, 
2:29108 (AD-919085 
SOLAR CELL ARRAYS/REVIEWS 
— as survey of solar energy using semiconductors, 


ERA Vol. 2, No. 12 


SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COST 
— ring survey of solar energy using semiconductors, 
:291 
Possibilities of the use of solar energy for generating electricity for 
terrestrial use, 2:29118 
SOLAR CELLS/DESIGN 
Solar cell device having improved efficiency (Patent), 2:29127 
SOLAR CELLS/EFFICIENCY 
Calculation of the maximum attainable efficiency of a single 
heterojunction solar cell, 2:29123 
Introduction to the theory of photovoltaic cells, 2:29121 
SOLAR CELLS/ELECTRICAL PROPERTIES 
Physics of semiconductor devices, 2:29119 
Transients in P-N-junction solar cells, 2:29125 
SOLAR CELLS/FABRICATION 
Armchair prospecting: automating the finding and processing of 
materials for new energy systems, 2:28409 
Solar cell device having improved ow (Patent), 2:29127 
SOLAR CELLS/PHYSICAL PROPERTIES 
Introduction to the theory of aioveledls cells, 2:29121 
Tomorrow's solar cells, 2:29120 
SOLAR CELLS, 
—— survey of solar energy using semiconductors, 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/COST 
Trade-offs in optical characteristics of materials for solar heat 
collectors, 2:29207 (CONF-7410171-1) 
SOLAR COLLECTORS/COVERINGS 
Trade-offs in optical characteristics of materials for solar heat 
collectors, 2:29207 (CONF-7410171-1) 
SOLAR COLLECTORS/DESIGN 
—— having a solid transmission medium (Patent), 
Solar energy concentrating and collecting arrangement and 
method (Patent), 2:29198 
Solar energy converter (Patent), 2:29225 
Solar energy collection system (Patent), 2:29227 
Solar energy concentrating and collecting arrangement with sun- 
follower and solar energy sensing power control and method 
(Patent), 2:29201 
Solar heating apparatus (Patent), 2:29223 
Solar-heated dwelling (Patent), 2:29200 
Solar heating panel (Patent), 2:29220 
Solar house heating system using reflective pyramid optical 
condensing system. Progress report 101-4, June 1, 1975-June 1, 
1976, 2:29151 (COO-2769-4) 
SOLAR COLLECTORS/FRANCE 
International significance of the solar heating installation at Petit 
Badon, France, 2:29195 
SOLAR COLLECTORS/PERFORMANCE 
Solar house heating system using reflective pyramid — 
condensing system. Pro ~ ry report 101-4, June 1, 1975-June 1, 
1976, 2:29151 (COO-2769-4 
Systems for utilizing solar energy and for economic use of energy 
in buildings, 2:29189 (ORNL-tr-4323) 
SOLAR COLLECTORS/SOLAR REFLECTORS 
Trade-offs in optical characteristics of materials for solar heat 
collectors, 2:29207 (CONF-7410171-1) 
SOLAR COLLECTORS/SOLAR TRACKING 
Solar energy converter (Patent), 2:29225 
Turning collectors for solar radiation (Patent), 2:29217 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Solar radiation absorbing material (Patent), 2:29215 
SOLAR CONCENTRATORS 
See also SOLAR REFLECTORS 
SOLAR CONCENTRATORS/ALUMINIUM 
—- as structural material for solar radiation collectors, 
2:2921 
SOLAR CONCENTRATORS/DESIGN 
= having a solid transmission medium (Patent), 
Solar concentrator with restricted exit angles (Patent), 2:29214 
Solar energy concentrating and collecting arrangement with sun- 
follower and solar energy sensing power contro! and method 
2:29201 
apparatus (Patent), 2:29223 
Soler ting system using reflective pyramid 
condensing system. Progress report 101-4, June 1, 1975-June 1, 
1976, 2:29151 (COO-2769-4) 
SOLAR CONCENTRATORS/EFFICIENCY 
Efficiency of solar collectors, 2:29211 
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Solar house hi ystem using ee ae 
condensin; Progress report 01-4, June 1, 1975-June 1, 


1976, 2: (CO 151 (CO0-2769-4 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR CORONA/ELECTRON DENSITY 
Velocity of the shock waves generating the solar radio burst 
II and electron density in solar corona, 2:31289 (IPPCZ-. 
choices for the western region, 2:29959 (ERDA- 
SOLAR ENERGY/MEETINGS 
Frontiers of power technology conference, 2:29936 
SOLAR E GY/RES PROGRAMS 
= the R and D pivot for new energy fuels, cycles, and storage, 
Electric utility solar energy activities. 1976 survey, 2:29137 
ER-321-SR) 
it, research and development (New Zealand), 2:29960 (NP- 


: 1976, 2:29149 
for ener; development, FY 1976-FY 
LAR ENERGY CONVERSION/CHEMICAL REACTIONS 
<a for photochemical solar energy storage (Patent), 
SOLAR ENERGY 
Potential of solar ener; 
SOLAR ENERGY CO 


SOLAR ENERGY CONVERSION/PHOTOSYNTHESIS 

SOLAR ENERGY CONVERSION/REVIEWS 


SOLAR ENERG AR ENERGY GY CONVERSION/TECHNOLOGY 


SOLAR EN E CONVERSION THERMODYNAMICS 


elocity o shock waves generating the solar radio burst 

GNETIC FIELDS 


SOLAR FLARES/MAG: 
— of emission sources in 
e flare, 2:31288 206) 
soar FLARES/RESEARCH PR 


OGRAMS 
of NRL :30206 (NTISUB/B-133-76/008) 


SOLAR FL 
Solar-geophysical data number 383, Jul 1976. Part I 
for Jun 1976, May 1976, 2:31290 (PB-246137-383- 


ae data number 384, A 1976. Part I 
wy 1976, June 1976, 2:31292 (PB-247137- 
Solar-g: ysical data number 384, A 1976. Part Il 
(Comprehensive ). Data for 1976-January 1976 
7137 3042/81) ). Data 
-geop num pt reports 
for August 1976-July 1976. Explanation of data reports 
number F 1976, 2:31294 (PB-261461) 
Solar-goephy ta number 383, Jul 1976. Part II 
‘Comprehensive reports). Data for Jan 1976, 
1975 and miscellaneous, 2:31291 (PB-247137-383-2/SL) 
SOLAR FL INSTRUMENTS 


standards, 2 
SOLAR FURNACES/ DESIGN 
Solar furnace eo. 2:29203 
SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES/DESIGN 
Solar energy converter with waste heat engine (Patent), 2:29129 
Solar heated device (Patent), 2:29206 
SOLAR HEATING SYSTEMS 
4 
SOLAR HEATING SYSTEMS/CONSTRUCTION 
National security and resources study center: a solar cooled 
2:29164 (SAN/1 122-76/2) 
SOLAR TING SYSTEMS/CONTROL SYSTEMS 
a water absorption air conditioner, 2:29179 (SAN/1122- 


magnetic configuration of a 


SOLAR RADIOWAVE RADIATION/TABLES 


SOLAR HEATING SYSTEMS/COST 
ysis of solar water and space heating, 2 
(DSE/2322-1) 
SOLAR HEATING SYSTEMS/DESIGN 
Collector and sto considerations for solar driven cooling 
systems, 2: 29162 (SAN/ 1122-76/2) 
Cooling by solar heat, 2:29174 (SAN/1122-76/2) 
Copper and solar energy, 2:29181 (SAN/1122-76/2) 
reduce oil and gas consumption 
of solar so as to reduce gas 
(Patent), 2:29197 
National security and resources study center: a solar cooled 
energy concentratin collecting arrangement 
method Patent), 2: 29198 
Solar heated and cooled mobile home, 2:29180 (SAN/1122-76/2) 
Solar heated ard cooled modular building (Patent), 2:29199 
Solar-heated dwelling (Patent), 2:29200 
SOLAR HEATING SYSTEMS/FABRICATION 
7 water absorption air conditioner, 2:29179 (SAN/1122- 
SOLAR HEATING SYSTEMS/OPERATION 
Design and performance prediction of a 77 ton solar air 
ed system: system predictions, 2:29165 (SAN/1122- 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Collector and storage considerations for solar driven cooling 
2:29162 (SAN/1122-76/2) 
Design and performance prediction of a 77 ton so 
ws system: system predictions, 2: 29168 { (SAN/1122- 
Interim performance criteria for commercial solar 


combined heating/cooling systems and facilities, 2: 


(NASA-TM-X-64958) 
and photovoltaic 


Performance analyses of 
power systems for residences, 2: 
cooling system, 2:29192 
Systems for utilizing solar energy and for economic use of energy 
in buildings, 2:29189 (ORNL-tr-4323) 
SOLAR NEUTRINOS/NEUTRINO DETECTION 
Muon background from cosmic rays in radiochemical detectors of 
solar neutrinos, 2:30692 (BNL-tr-642) 
SOLAR PARTICLES 
See also SOLAR NEUTRINOS 
SOLAR PROTONS 
SOLAR PARTICLES/TABLES 
Solar-geophysical data number 384, August 1976. Part II 
(Comprehensive reports). Data for F 1976-January 1976 
and miscellaneous, 2:31293 (PB-247137-384-2/SL) 
Solar-goephysical data number 383, Jul 1976. Part II 
(Comprehensive reports). Data for January 1976, December 
1975 and miscellaneous, 2:31291 (PB-247137-383-2/SL) 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
a POWER PLANTS/ECONOMICS 
and electric utilities: can they be interfaced, 2:29136 
SOLAR POWER  PLANTS/ENERGY STORAGE 
Solar energy and electric utilities: can they be interfaced, 2:29136 
(ANL/ES-5 2) 
SOLAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental impacts of nonfusion power systems — on 
pe + ge effects of all power sources that ma 
itive with fusion reactor power plants), 2: 3012 (BNWL- 


3027 
SOLAR POWER PLANTS/EQUIPMENT INTERFACES 
Solar ener, can they be interfaced, 2:29136 
(A 52) 
SOLAR PROTONS/ACCELERATION 
Possible Fermi mechanism of solar cosmic rays, 2:31287 (AD-A- 
032312) 
SOLAR RADIO BURSTS/PULSATIONS 
Possible Fermi mechanism of solar cosmic rays, 2:31287 (AD-A- 
032312) 
SOLAR RADIO BURSTS/SHOCK WAVES 
Velocity of the shock waves generating the solar radio it id 
II and electron density in solar corona, 2:31289 (IPPCZ- 
SOLAR RADIOWAVE RADIATION /TABLES 
Solar-geophysical data number 383, Jul 1976. Part I 
Er) ). Data for Jun 1976, May 1976, 2:31290 (P! 
1 


Solar-geophysical data number 384, A 1976. Part I 
ory 3 for July 1976, June 1976, 2:31292 (PB-247137- 


246137-383- 


2178 
a for photochemical solar energy storage (Patent), 
2:29135 
Methods for storage of solar energy by chemical processes, 


Solar-geophysical data number 384, August 1976. Part II 
(Comprehensive rts). Data for February 1976-January 1976 
oi miscellaneous, 2:31293 (PB-247137-384-2/SL) 

eophysical ‘data number 385. Part I. (Prompt reports). Data 
= a ae 1976. Explanation of data reports issued as 
number 378 (supplement) Feb 1976, 2:31294 tPB-261461) 

ta number 383, Jul 1976. II 
(Comprehensive reports). Data for 6, December 

1975 and miscellaneous, 2:31291 (PB-2471 7-383-2/SL) 

REFLECTORS 


LAR 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/ALUMINIUM i 
ety as structural material for solar radiation collectors, 
SOLAR REFLECTORS/DESIGN 
Solar ener, heer and collecting arrangement and 
method (Patent), 2:2919 
SOLAR REFLECTORS/OPTICAL PROPERTIES 
Trade-offs in optical characteristics of materials for solar heat 
collectors, 2:29207 (CONF-7410171-1) 
SOLAR REFRIGERATORS/DESIGN 
Intermittent absorption refrigeration systems for air conditioning, 
2:29177 (SAN/1122-76/2) 
SOLAR SIMULATORS/CALIBRATION STANDARDS 
Current status and future plans for NBS radiometric source 
standards, 2:29099 
SOLAR SPACE HEATING 
Absorption cycle solar heat Pew P and the Arrcn-r role of the 
thermochemical storage, 2:29175 (SAN/1122-76/2) 
Heating and cooling system utilizing solar a (Patent), 2:29202 
Test houses measure energy conservation, 2:29193 
SOLAR SPACE HEATING/ECONOMICS 
Buying solar (Consumer guidelines), 2:29155 (FEA/G-76/154) 
EOOSE mh of solar water and space heating, 2:29152 
International ragged of the solar heating installation at Petit 
Badon, France, 2:29195 
-supplemen eat experience in home heating (Eight 
miles east of Stillwater. Oklahoma), 2:30032 
SOLAR SPACE HEATING/PLANNING 
A location matrix plan for the residential solar heating and cooling 
demonstration Vol. I. Findings and recommendations, 
vigemgiainen 4 for solar heating and cooling of buildings, 
atior ‘or so) cooling 
2:29153 (E ERD -76-6) 
National pro pe lan for research and development in solar 
ing, 2:29154 (ERDA-76-144) 
atio ‘or solar heating and cooling of buildings, 
2:29153 ( ERD DA-76-6) 


National ane am plan for research and develo; it in solar 
heatin 2:29154 (ERDA-76-144 
LAR PLANTS/ECONOMICS 


Solar energy “a the Ocean, 2:29146 
SOLAR THERMAL POWER PLANTS/RESEARCH 
ERDAT rogram, 2:29140 
‘s solar ener, 
SOLAR TRACKING” 
Turning collectors for solar radiation (Patent), 2:29217 
SOLAR WATER HEATERS/COST 
Buying solar 2:29155 (FEA/G-76/154) 
SOLAR WATER HEA S/DESIGN 
Solar heatin el (Patent), 2:29220 
SOLAR WATER HEATERS/ECONOMICS 
Economic analysis of solar water and space heating, 2:29152 
(DSE/2322-1) 
Project SAGE: Solar Assisted Gas Energy Project. United States 
special format rt, 2:29204 (DSE/4691-76/1) 
SOLAR WATER TERS/PERFORMANCE 
Preliminary performance of CSU Solar House I heating and 
cooling system, 2:29192 
Project SAGE: Solar Assisted Gas Energy Project. United States 
re 2:29204 (DSE/ heating (Eigh 
ar-supplemen eat pump experience in i ight 
miles east of Stillwater, Oklahoma), 2:30032 
location matrix plan for ential solar heating cooling 
demonstration pr _ Vol. I. Findings and recommendations, 


2:29157 
WATER PUMPS/RESEARCH PROGRAMS 
Total energy Sane Solar Ener —— Program semi-annual review, 
July 1976, 2:29138 (SAND-76-5758) 
R WIND/TABLES 


Solar-geophysical data number 383, Jul 1976. Part I b oroeet 
ata for Jun 1976, May’ 1976, 2:31290 37-383- 


LID SCINTILLATION DETECTORS/PERFORMANCE 


Feasibility study and 
easil st 
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SOLID STATE LASERS/MATHEMATICAL MODELS 
A two-species laser model with excitation energy transfer. 
Technical report, 2:30531 (AD-A-026277) 
SOLID STATE LASERS/RESEARCH PROGRAMS 
Solid state research, 1976:1. Quarterly technical summary report 1 
Nov 1975-31 Jan 1976, 2:30535 (AD-A-027261) 
SOLID STATE LASERS/TUNING 
Light-shifts precision measurements of the 0-0 transition in a **Cs 
cell (GaAs), 2:30582 
so WASTES 
See also AGRICULTURAL WASTES 
SOLID WASTES/BIBLIOGRAPHIES 
Solid waste reclamation and recycling. Part 1. Pac! 
containers (a bibliography with abstracts). Report for 
76, 2:30626 (NTIS/PS-76/0514) 
SOLID WASTES/COMBUSTION 
Fireside corrosion in municipal incinerators versus refuse 
composition, 2:29096 
Quebec region chooses incineration, 2:29095 
Study of the feasibility of federal procurement of fuels produced 
from solid wastes. Final report, 2:29094 (PB-255695) 
SOLID WASTES/GASIFICATION 
Gas industry's long ee: and development program for 
producin, 1 gases, 2:28747 
(Patent), 2:2 
SOLID WASTES/INFORMATION RETRIEVAL 
Users’ guide to the solid waste information retrieval system 
thesaurus, 2:30111 (PB-255129) 
SOLID WASTES/MATERIALS RECOVERY 
Resource recovery plant implementation: guides for municipal 
officials, procurement, 2:30114 (PB-259140) 
Solid waste management - tomorrow’s alternatives in the urban- 
Master's thesis (Thesis), 2:30109 (AD-A- 
SOLID WASTES/RECYCLING 
Electro-pyrolytic upright shaft type solid refuse disposal and 
conversion process (Patent), 2:30627 
SOLID WA /WASTE DISPOSAL 
Application of ecosystem modeling methodologies to dredged 
material research. Final report, 2:30865 (AD-A-027207) 
Electro-pyrolytic upright shaft type solid refuse disposal and 
conversion process (Patent), 2:30627 
Environmental and ecological effects of 
with abstracts). Report for 1964-Sep 1976, 2:30879 (NTI 


and 


76/0948) 

Textile pr wastes and their control (citations from the 
NTIS data base). Report for 1964-Nov 1976, 2:30748 (NTIS/ 
PS-76/0962) 


Textile processing wastes and their control (citations from the 
oe g Index data base). Report for 1970-Nov 1976, 
49 (NTIS/PS-76/0963) 
Users’ guide to the solid waste information retrieval system 
thesaurus, 2:30111 (PB-255129) 
SOLID WASTES/WASTE 
Waste clearinghouses and exchanges: new ways for identifying 
and transferring reusable industrial process wastes. Final report, 
2:30115 (PB-261287) 
SOLIDS/ION COLLISIONS 
Formation of excited hydrogen atoms by charge transfer and 
dissociation. Progress rt No. 12, December 1, 1975- 
November 1, 1976 (Summaries of research activities at Georgia 
Institute of Technology), 2:31307 (ORO-2591-79) 
SOLIDS/REMOV. 
eee orn filtration for solids removal from coal 
——. Quarterly technical progress report, June 1, 1976- 
——— 31, 1976, 2: 38303 (FE-2245-6) 
SOLIDS/RESEARCH PROGRAMS 
Molecular sciences (Summaries of research activities at Lawrence 
road Laboratory, University of California), 2:31318 (LBL- 
129, 1 July 31 December 
1975 (S research activities at the Institute for 
Plasma Research), 2:31714 (AD-A-023930) 
train-gage technique for measuring the thermal expansion 
solids, 2:30704 (Y-2065) 
‘opscotch method for the Korteweg. ries equation, 2:31 
SOLUBILITY 
Water-soluble components of four fuel oils: chemical 
effects on growth of microal 


characterization and 2:31234 
SOLVATED ELECTRONS/CHEMICAL REACTION KINETICS 
Diffusion-limited solvated electron reactions in ethanol and water, 


2:30417 
SOLVATED ELECTRONS/IONIC CONDUCTIVITY 
—— solvated electron reactions in ethanol and water, 


SOLAR REFLECTORS 218S ee 
( 


JUNE 30,1977 


SOLVENT-REFINED 
Coal technology program. Quarterly mitre ety 
ending September 30, 1976, is 28247 (O 5224) 
put-output capital coefficicnts for energy technologies (Input- 
output mtn 2:29940 (BNL-50608) 


Coal technology program. See fn rt for the 
iod ending September 30, 1976, 2: (O 
SOL NT-REFI ID COAL/MATERIALS HAND! 


Full-scale utility boiler test with solvent refined coal GRO. 
=n progress report, July-November 1976, 2:28450 (FE- 
SOLVENT-REFINED COAL /PRODUCTION 
SOMMERFELD CONSTANT 
2e/h determination by Josephson effect in ETL, 2: ape 
Brief review of the ac Josephson effect determination o! 


2:31445 
SOOT/CHEMICAL REACTION KINETICS 


Formation of soot and polycyclic aromatic h: 
in combustion systems, 2:28742 (EPA-600, 
SOOT/RAMAN SPECTRA 
Chemical characterization of atmospheric aerosol particles using 
(Ammonium sulfates and soot), 2: 30745" 


AFRICA/METAL INDUSTRY 
Meeting the solid fuel ‘+: crrcaees of the metallurgical industries 
of South Africa, 2:2 
AMERICA 
See also ARGENTINA 
BRAZIL 
SOUTH AMERICA/NUCLEAR POWER 
Energy options for Latin America, 2:29455 
SOUTH CAROLINA/ECOSYSTEMS 


Power park co t: ameliorating man’s disorder with nature's 
order, 2:30847 (CONF- 7504255 
SOUTH DAKOTA/COAL INDUSTRY 
Coal pene arg and government re; the Northern 
a preliminary report (438 a 130003 (NP- 
SOUTH DAKOTA/GEOCHEMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
na age rt, July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 
SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 


drocarbons 
-76-152a) 


SOYBEANS/NITROGEN FIXATION 
Tracer method for determining symbiotic nitrogen fixation in field 
studies, 2:30972 (CONF-751027-) 
rt on the regio system type di 1 
SPACE HEATING/ENERGY CONSUMPTION 
Future residential and commercial energy demand in the 
Northeast, 2:29987 (BNL-50552) 
SPACE VEHICLES/COATINGS 
Particulate and solar radiation stable coating for spacecraft 
(Patent), 2:29102 
SPACE VEHICLES/SOLAR HEATING 


lastic analysis of solar window of a vacuum chamber, 
SPACECRAFT POWER SUPPLIES/BRAYTON CYCLE POWER 
SYSTEMS 


Preliminary design review: Brayton Isotope Power System, 
2:29046 (TID-27269) 
SPACECRAFT POWER SUPPLIES/SOLAR 
An evaluation of a space flight test of hardened so 
technology. Final project report 15 Jan 1972-15 ya r 1973, 
2:29108 (AD-919085) 
SPACE-TIME MODEL 
New space-time model for hadron-nucleus collisions at 
—— sections, mass dependence), 2:31352 Oo O- 
-2 
SPARK CHAMBERS/DATA PROCESSING 
€ processing in high energy physics, 2:30693 
Arc behaviour effects in wef 76-309 106) gaps in the millisecond 
range, 2:31498 ( -76-309- 


SPARK IGNITION ENGINES/DESIGN 
Internal combustion engine (Patent), 2:30164 

SPARK IGNITION ENGINES/EXHAUST GASES 
Effect of combustion chamber shape on nitrogen oxides, 2:30182 
Math. model a of NO/sub x/ formation in case pre-mixed 

s.i. en 

SPARK IGNITION ENGINES/HYDROGEN FUELS 

Guide for the conversion to and maintenance of hydrogen-fueled, 
k-ignited engines, 2:30204 (TREE-1036) 

SPARK IGNITION ENGINES/PERFORMANCE TESTING 

powerplant evaluation, 2:30127 (DOT-TSC-OST-76- 


SPECTRALLY SELECTIVE SURFACES/DESIGN 

Solar radiation absorbing material (Patent), 2:29215 

SPECTRALLY SELECTIVE SURFACES, 

PROGRAMS 

Total energy systems: Solar Ener 
July 1976, 2:29138 

FUEL CASKS/DESIG 
— oo storing ts spent nuclear fuel cells (Patent), 
SPENT FUEL ELEMENTS/CHLORIDE VOLATILITY 

PROCESS 

Device for the chlorinating volatization of thorium and/or 
uranium (Patent), 2:28936 

SPENT FUEL ELEMENTS/CONVERSION RATIO 

Dosimetry determination of the power and the combustion rate of 

fuel ex: ents, 2:28900 (CEA-CONF-3534) 
SPENT FUEL ELEMENTS/FUEL SCANNING 

Dosimetry determination of the power and the combustion rate of 

fuel experiments, 2:28900 (CEA-CONF-3534) 
/DISTILLATION 

Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 2:31655 
(CONF-760935-55) 

SPENT FUELS/REPROCESSING 

Continuous dialytic decontamination of dissolved fuel elements by 
solvent: polymeric membranes, 2:28938 

Method for dissolving dioxide by addition of 
Ag ions to HNOs-HF solution), 2:28935 

Pilot installation for thorium reprocessing at Juelich, 2:28928 
(ERDA-tr-243) 

Radioactive waste processin; ch. 9, 28922 (INIS-mf-3344) 

SPENT SHALES/CARCIN 

Health effects of oil shale processing a of chemical analyses 
and animal tests on carcinogenicity of shale oil and solid oil 
shale materials), 2:28836 

SPERMATOGENESIS/BIOLOGICAL RADIATION EFFECTS 
Biological action of ionizing radiation on gonads. V. Early and 
late changes in the seminiferous epithelium of mice after 100-rad 
fractionated irradiation, 2 :31146 (ERDA-tr-36/ 1-6) 

Biological action of ionizing radiation on gonads. VI. Maturation 
of the seminiferous epithelium of mice after irradiation of the 
fetal gonad, 2:31147 (ERDA-tr-36/1-6) 

SPERT-1 REACTOR/TRANSIENTS 

Analysis of power transients observed in SPERT I reactors. Part 
II. Dependence of burst parameters on initial temperature and 
core moderation, 2:29730 (AAEC/E-383) 

SPINAL CORD/BIOLOGICAL RADIATION EFFECTS 

Dose effect relationship for epilation and late effects on spinal 

cord in rats exposed to gamma rays, 2:31158 
SPINAL CORD/FRACTIONATED IRRADIATION 

Dose effect relationship for epilation and late effects on spinal 

cord in rats exposed to gamma rays, 2:31158 
SPINAL CORD/PATHOLOGICAL CHANGES 

Dose effect relationship for epilation and late effects on spinal 

cord in rats exposed to gamma rays, 2:31158 


See VERTEBRAE 
SPIRAL ORBIT SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SPLEEN/BIOLOGICAL RADIATION EFFECTS 
Effects of preventive administration of ATP on biosynthesis of 
uridylic nucleotides from rat tissue uracil following prolonged 
y-irradiation, 2:31138 (ERDA-tr-222) 
zor of exogenous DNA in tissue of irradiated animals 
amma radiation), 2:31150 (ERDA-tr-222) 
SPLEEN/CFU 


Change in marrow and spleen CFU compartments follo 
leukemia virus infection: comparison of Friend and on 


virus (Mice), 2:31084 
CELLS. REACTIONS 

Developmental approach to the study of immunological tolerance. 
Progress report, May 1, 1976-December 31, 1976, 2:31144 
(ORO-3792-20) 

SQUID DEVICES/COMPARATOR CIRCUITS 

Field attenuation as underlying principle for cryo current 

comparators, 2:30489 


Program semi-annual review, 


219S SQUID DEVICES/COMPARATOR CIRCUITS 
SOVIET UNION 
See USSR 
Particulate and solar radiation stable coating for spacecraft SPINE 
(Patent), 2:29102 
ng 
scher 


SQUID DEVICES/FABRICATION 


{UID DEVICES/FABRICATION 
= and high frequency applications of an easily made thin film 
nducting quantum interference device (Squid), 2:30491 
UII DEVICES) FEASIB ILITY STUDIES 
easibility of detecting magnetic anomalies in 
hydrofractured rock by superconducting gradiometer-SQUID 
systems, 2:29349 (LA-6626-MS) 
SQUID DEVICES/REVIEWS 
Present status of applications of the Josephson effect, 2:30467 
SQUID DEVICES/USES 
Applications of the Josephson effect, 2:30493 
Present status of applications of the Josephson effect, 2:30467 
SRC PROCESS/COAL LIQUIDS 
Research on cross-flow ja oe for solids removal from coal 
syncrudes. Quarterly technical progress report, June 1, 1976- 
August 31, 1976, 2: 38303 (FE-2243°6) 
SRC PROCESS/FLOWSHEETS 
— coal deashing and coking process (Patent; 12 claims), 
2:282 
Research on cross-flow filtration en solids removal from coal 
——— . Quarterly technical progress report, June 1, 1976- 
August 31,197 1976, 2: 38303 (FE-2243°6) 
SR-OB 


See S UBCRI TICAL ASSEMBLIES 
STABLE ISOTOPES/MEETINGS 
Proceedings of the second international conference on stable 
isotopes, 2:30978 (CONF-751027-) 
'AINLESS STEEL-16-8-2/CREEP 
Creep and rupture behavior of weld-deposited Type 16-8-2 
stainless yon at 593°C (Welding parameter control), 2:30226 
(HEDL-SA-837) 
STAINLESS STEEL-16-8-2/RUPTURES 
Creep and rupture behavior of weld-deposited Type 16-8-2 
stainless steel at 593°C (Welding parameter control), 2:30226 
(HEDL-SA-837) 
STAINLESS STEEL-16-8-2/WELDING 
and rupture behavior of weld-deposited Type 16-8-2 
stainless steel at 593°C (Welding parameter control), 2:30226 
(HEDL-SA-837) 
'AINLESS STEEL-304/COMPATIBILITY 
Hydrogen compatibility of structural materials for energy-related 
applications, 2:29062 
STAINLESS STEEL-304/CORROSION 
Examination of four-sodium-water reaction target tubes, 2:29560 
(LMEC-Memo-70-5) 
STAINLESS STEEL-304/CREEP 
Correlation of the microstructure with the 
my ies of AISI 304 stainless steel (538 to 
MPa to 385 MPa), 2:30231 
Creep-rupture correlations for type 304 stainless steel heat 9T2796 
816°C to 10,000 hrs), 2:30230 
fect of thermal aging on tensile and creep properties of types 
304 and 316 stainless steels, 2:30233 
STAINLESS STEEL-304/EROSION 
Materials research for clean utilization of coal. Quarterly 
report, July 1976 (Particle abrasion), 2:28275 (FE-1749-8) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 
resentation of inelastic behavior. Final report, 2:31443 
ORNL/SUB-3863-2) 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Damage to nuclear materials, 2:28905 
STAINLESS STEEL-304/REACTOR MATERIALS 
Alternate structural materials for liquid metal fast breeder 
reactors, 2:30214 
STAINLESS STEEL-304/RESEARCH PROGRAMS 
Sodium technology program: friction, wear, and self-welding 
uarterly progress report for the period ending April 30, 1976 
MFBR), 2:29584 (WARD-NA-3045-36) 
STAINLESS STEEL-304/RUPTURES 
pture correlations for stainless steel heat 9T2796 
2 to 816°C to 10,000 hrs), 2: 
STAINLESS STEEL 304/SURFACE PROPERTIES 
Dependence of composition and depth profiles of stainless steel 
and Inconel surfaces on pretreatment, 2:30239 (AED-Conf-76- 


309-007) 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Correlation of the microstructure with the creep and tensile 
— of AISI 304 stainless steel (538 to 816°C, stress levels 
to 385 MPa), 2:30231 
Effect of thermal aging on tensile and creep properties of types 
304 and 316 stainless steels, 2:30233 
Influence of sodium environment on the tensile behavior of 
austenitic stainless steels, 2:30232 
STAINLESS STEEL-304L/COMPATIBILITY 
oe compatibility of 304L stainless steel welds, 2:30274 
ithium corrosion r ° report, April 1, 1976- 
ber 31, 1976, 2:30256 9256 (COO-2313-5) 


and tensile 
16°C, stress levels 
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STAINLESS STEEL-304L/CORROSION RESISTANCE 
New method for long-term slow crack growth testing in 
hydrogen, 2:29065 
STAINLESS STEEL-304L/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical behavior of nitrogen 
stainless steel, 2:30237 
ST, STEEL-308/FRACTURE PROPERTIES 
Influence of delta ferrite content and welding variables on notch 
toughness of austenitic stainless steel weldments, 2:30234 
STAINLESS STEEL-308/PHYSICAL RADIATION EFFECTS 
Influence of delta ferrite content and welding variables on notch 
toughness of austenitic stainless steel weldments, 2:30234 
STAINLESS STEEL-308/WELDED JOINTS 
Influence of delta ferrite content and welding variables on notch 
toughness of austenitic stainless steel weldments, 2:30234 
‘AINLESS STEEL-309/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical behavior of nitrogen 
strengthened stainless steel, 2:30237 
'AINLESS STEEL-310/EROSION 
Materials research for clean utilization of coal. Quarterly 
report, July 1976 (Particle abrasion), 2: 28275 (FE-1749.8) 
STAINLESS STEEL-310/MATERIALS TESTING 
Materials research for clean utilization of coal. Quarter hie 
July 1976 (Particle abrasion), 2:28275 rE 1745) 
STAINLESS STEEL-3 STEEL-316/COMPATIBILITY 
Hydrogen compatibility of structural materials for energy-related 
lications, 2:29062 
STAINLESS STEEL-316/CORROSION 
Sodium technology program. Component materials 
rly progress report for period ending April 30, 6 
(LMFBR), 2:29583 (WARD-NA-3045-35) 
STAINLESS STEEL-316/CREEP 
Creep and creep-rupture properties of the nuclear fuel cladding 
tube for fast breeder reactor in high temperature sodium. On the 
2nd cladding tube (AISI type 316 SS) for MK-1 core of ‘JOYO’, 
2:29562 (PNC-N-94 1-75-46) 
Effect of thermal aging on tensile and creep properties of types 
304 and 316 stainless steels, 2:30233 
Gas-turbine HTGR materials screening 
July 1, 1976-September 2:30225 
STAINLESS STEEL-316/EROSION 
Materials research for clean utilization of coal. Quarterly 
report, July 1976 (Particle abrasion), 2:28275 (FE-1749-8) 
STAINLESS STEEL-316/ION IMPLANTATION 
Blister formation in multiple energy He* implanted stainless steel, 
2:30286 (SAND-76-8688) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical behavior of nitrogen 
strengthened stainless steel, 2:30237 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Blister formation in multiple energy He* implanted stainless steel, 
2:30286 (SAND-76-8688) 
Damage to nuclear materials, 2:28905 
STAINLESS STEEL-316/REACTOR MATERIALS 
Alternate structural materials for liquid metal fast breeder 
reactors, 2:30214 
STAINLESS STEEL-316/RESEARCH PROGRAMS 
Sodium technology program: friction, wear, and self-welding 
uarterly progress report for the period ending April 30, 1976 
MFBR), 2:29584 (WARD-NA-3045-36) 
fect of thermal aging on tensile and creep properties of types 
304 and 316 stainless steels, 2:30233 
Influence of sodium environment on the tensile behavior of 
austenitic stainless steels, 2:30232 
STAINLESS RADIATION EFFECTS 
au to nuclear materials, 2:28905 
STAINLESS STEEL-446/EROSION 
Materials research for clean utilization of coal. Quarterly 
July 1976 (Particle abrasion), 2: 28275 (FE-1749-8) 
ST. STEEL-FV548/PHYSICAL RADIATION 
to nuclear materials, 2:28905 
ST. STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-446 
STAINLESS STEELS/CORROSION 
Successful use of austenitic stainless steels in sea water, 2:30281 
STAINLESS STEELS/CORROSION PROTECTION 
Physics of corrosion, 2:30259 
or term in 
hydrogen, 2:29065 


JUNE 30,1977 


Ph of corrosion, 2:30259 
STAINLESS STEELS/EMB: 
fatal sulfide —_ corrosion cracking in materials for 
STAINLESS STEELS/MATERIALS TESTING 
ee sulfide stress corrosion cracking in materials for 
oe wer, 2:29333 (COO-2576-3) 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical behavior of nitrogen 
strengthened stainless steel, 2:30237 
STAINLESS STEELS/STRESS CORROSION 
_ _ sulfide stress corrosion cracking in materials for 
ermal power, 2:29333 (COO-2576-3) 
Sttess corrosion of stainless steels (citations from the NTIS data 
base). Report for 1964-Nov 1976, 2:30257 (NTIS/PS-76/1016) 
STANDAR ABLES 
RDT Standards status rt, October 1, 1976-December 31, 1976, 
2:29617 (RDT-STATUS-(1-77)) 
STAR MODELS/CONVECTION 
PCS: an Euler-Lagrange method for treating convection in 
pulsating stars aos finite difference techniques in two spatial 
dimensions, 2:31285 (LA-6383) 
STAR MODELS/PULSATIONS 
PCS: an Euler-Lagrange method for treating convection in 
pulsating stars using finite difference techniques in two spatial 
dimensions, 2:31285 (LA-6383) 
STARCH/METABOLISM 
— a composition of biochemical fractions isolated from 
lant with crassulacean acid metabolism (CAM). methodology 
ni tates high-altitude test experiences. A review emphasizing 
the impact on the environment, 2:31303 (LA-6405) 
STARFISH EVENT/HEALTH HAZARDS 
United States high-altitude test experiences. A review 
the impact on the eee | 2:31303 (LA-6405) 
STARFISH EVENT/RADIATI 
United States high-altitude one experiences. A 
the impact on the environment, 2:31303 CLA 6405) 


See also SUN 
STARS/ENERGY LOSSES 
Topics in high energy physics (Intermediate vector boson, 
couplings, leptonic vector current; P state, higher angular 


review emphasizing 


momentum; ene loss rate, Weinberg unified 2:31348 


PO 
ABATEMENT 
Proceedings of the stationary source combustion ee. 
— I. Fundamental Research, 2:30426 (EP. /2-76- 


52a) 
POLLUTANT SOURCES/POLLUTION 
ONS 
standards of performance, 2:30822 (EPA- 
my present, and future of state air pollution regulations for 
combustion sources, 2:30824 (EPA-600/2-76-152a) 
STATIONARY POLLUTANT SOURCES/STANDARDS 
formance for new sta sources 
emissions, 2:30820 (EPA-450/3-76-020) 


See also NATURAL STEAM 


STEAM/CHEMICAL REACTIONS 
Gasification of ash containing carbonaceous solids (Patent; 3 — 


claims), 2:28293 
anuary 1, 1974-June 30, 1975, 2:29523 (ORNL- 


High-temperature 
STEAM/CORROSIVE EFFECTS 


ANT SOURCES/AIR POLL 


— 


ee of two-phase dispersed 
including normal shock — 2:29. 18428)" 
Calculats f dispersed 
ulation of two-p is) 
including normal shock waves, 2:29 (UCRL T8800) 78426) 
STEAM GENERATORS/CLEANING 
Treatment and aaanees a of waste water from 
hydrofluoric acid , 2:29401 (CONF- en 
STEAM GENERA JRROSION RESIST 
Interim evaluation of ex re conditions for the water-side 
corrosion ot of a sodium heated steam generator evaporator 
model em a duplex tube, 2:29588 
STEAM GE IRS/CRITICAL HEAT FLUX 
evaporator critical heat flux 
subcritical — conditions for commercial LMFBR plant 
application, 2:29592 


Flaw characterization for ultrasonic bore-side inspection of steam- 
generator tubes, 2:29548 (CONF: 760903. 12) 
STEAM GENERATORS/DESIGN 
Duplex bayonet tube steam generator for liquid metal fast breeder 
— application, 2:29589 
rae steam generator (Patent; molten salt reactors), 
2952 


Thermal-hydraulic desi ign of a supercritical, 
generator for the molten-salt breeder 2: 
STEAM GENERATORS/HEAT TRANSFE 
Matrix steam generator for LMFBR service, " 29590 
STEAM GENERATORS/LEAK TESTING 
Kinetic model of sodium-water reaction applied to dynamic 
simulation of leak detection in the core components test loop 
(LMFBR), 2:29541 (ANL-75-22) 
STEAM GENERATORS/MATERIALS TESTING 
Program of research on steel for utility applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its su’ uent implementation, 2:30215 (EPRI-FP-274-SR) 
STEAM GENERATORS/MECHANICAL VIBRATIONS 
Effect of tube-support interaction on the vibration of a tube on 
STEAM GEN supports, 2:29546 (ANL-CT-77-5 
TORS/MOLTEN METAL-WATER 
REACTIO 


Kinetic aa of sodium-water reaction applied to dynamic 
simulation of leak detection in the core components test loop 
(LMFBR), 2:29541 (ANL-75-22) 

STEAM GENERATORS/RESEARCH PROGRAMS 

Fluidized-bed combustion: industrial application demonstration 

rojects. Quarterly technical progress report, June 30- 
tember 30, 1976, 2:28453 FES 2472-3) 
GENERATORS/STANDARDS 

-molybdenum alloy steel 
tubesheet forgings (ASME SA-336 with additional 
requirements), 2:29621 (RDT-M-2-19T(Rev.)(4-76)) 

STEAM INJECTION 

Downhole recovery system (Patent), 2:28622 

Hydrocarbons in underground formations (Patent; hydrogenation/ 
cracking), 2:28621 

STEAM INJECTION/DEMONSTRATION PROGRAMS 

200 sand steamflood demonstration project (California), 2:28591 

Combination thermal drive to recover very heavy oil from Paris 
Valley Field, California, 2:28588 

Steamflood of heavy oil Cat Canyon Field (California), 2:28589 

— INJECTION/MEASURING METHODS 
and metering, 2:28608 
M INJECTION/QUALITY CONTROL 
team quality and metering, 2:28608 
M INJECTION/SIMULATION 

Practical application of steam flood model to the design of 
Emlechheim steam injection project, 2:28606 

Three-phase, two-dimensional, compositional thermal simulator 
for steam injection processes, 2:28596 

STEAM LINES/FAILURES 
Probabilistic risk assessment of main steam line break outside the 
containment vessel in a BWR, 2:29839 (SRD-R-41) 
STEAM SEPARATORS/EFFICIENCY 
Scrubbing of chlorides in carry-over water from geothermal well 
tors, 2:29332 
STEAM SEPARATORS/FLOWMETERS 

Possible serious effect of the presence of steam on hot-water flow 

measurements utilizing an orifice meter, 2:29331 
STEAM SYSTEMS 
Method for estimating steam hammer effects on swing-check 
valves during closure, 2:29693 
STEAM TURBINES/CONTROL SYSTEMS 
ee control of a turbine for generating steam, 
2:2 

HTGR power plant turbine-generator load control system 

(Patent), 2:29529 
STEAM TURBINES/MATERIALS TESTING 

Program of research on steel for utility applications: a summary of 
a iy te held in Palo Alto, California in December 1974, and 
its sul 2:30215 (EPRI-FP-274-SR) 

STEAM TURBIN 

Calculations of two-phase dispersed droplet-in vapor flows 
including normal shock waves, 2:29319 (UCRL-50016-76-3) 

Calculation of two-phase dispersed droplet-in-vapor flows 
including normal shock waves, 2:29320 (UCRL-78426) 

STEAM TURBINES/TURBINE BLADES 

Calculations of two-phase dispersed droplet-in vapor flows 

including normal shock waves, 2:29319 (UCRL-50016-76-3) 
STEAM TURBINES/TWO-PHASE FLOW 

Calculation of two-phase dispersed droplet-in-v: a 

including normal shock waves, 2:29320 (UCRL-78426) 
STEEL- -A508/FRACTURE PROPERTIES 
oa. toughness program. Final report, 2:29525 (PB- 


2218 STEEL-ASTM-A508/FRACTURE PROPERTIES 
STEAM 
gasification processes, 2:28270 
(CONF-751194-) 
STEAM/QUALITY CONTROL 
Steam and 2:28608 


STEEL-ASTM-A516/COMPATIBILITY 


Structural integrity of water reactor pressure boundary 
on nents. Progress report ending 29 February 1976, 2:29489 
rt-8 
Hydrogen compatibility of structural materials for energy-related 


plications, 2:29062 
STEFL-ASTM ASTM-A53S/FRACTURE PROPERTIES 
Acoustic emission during fracture-toughness tests of a nuclear 
ressure vessel steel and its weldment. Technical report, 2:29673 


ASTM-A533-B/FRACTURE 
—— integrity of water reactor pressure boundary 
ments. Pro; 3080) report ending 29 February 1976, 2:29489 
Report- 


See also CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/COMPATIBILITY 
—— compatibility of structural materials for energy-related 
applications, 2:29062 
STEELS/CORROSION 
Program of research on steel for utility applications: a summary of 
a ate held in Palo Alto, ornia in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 
STEELS/CORROSION RESISTANCE 
Control of hydrogen embrittlement in yrs gas wells, 2:28784 
New method for long-term slow crack growth testing in 
hydrogen, 2:29065 
STEELS/ELECTRON BEAM WELDING 
Temperature measurements in and around electron-beam 
cavity during welding, 2:30216 (UCRL-50016-76-3) 
STEELS/EMBRITTLEMENT 
Grain size and concentration effects in internal and external 
hydrogen embrittlement, 2:30275 
Hydrogen embrittlement in gas lines, 2:30512 (CONF-760689-) 
a — sulfide stress corrosion cracking in materials for 
ermal power, 2:29333 (COO-2576-3) 
nea of research on steel for utility applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 
STEELS/EROSION 
Program of research on steel for u ed applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 
STEELS/FRACTURE PROPERTIES 
ae toughness program. Final report, 2:29525 (PB- 
Structural integrity of water oe pressure bo 


components. Progress report for eb 1976, 
2:29474 (AD-A-030114) 
STEELS/HEAT TREATMENTS 
rties of a secondary hardening ‘asco 
30228 (LBL-5449) 


STEELS/MAGNETIC TESTING 
Transportation of hydrogen in _ interaction of NDE and 


material requirements, 2:2 
STEELS/MATERIALS RECO RECOVERY 
sean urban waste. Report of investigations, 2:30113 (PB- 
STEELS/MATERIALS TESTING 
Hydrogen sulfide stress corrosion cracking in materials for 
eothermal power, 2:29333 (COO-2576-3) 
STEELS/MECHANICAL PROPERTIES 
Interrelationships between thermal history and mechanical 
Pe ay of a secondary steel (Vasco MA steel), 
228 (LBL-5449) 
ogram of research on for wi app a summary 
a workshop held in Palo Alto, Califone in December 1974, and 
its 2:30215 (EPRI-FP-274-SR) 
STEELS/N CTIVE TESTING 


Nondestructive a seme of heavy metal fabrications, 2:30614 
(CONF-760689-) 
H teel, 2:30262 
y transport in 
STEEL SORPTIVE PR OPERTIES 
a pm in the interface region of cadmium- 
lated steel, 2:30250 
STEELS/SPECIFICATIONS 
Influence of processing on properties of molybdenum steels for 
Pi lines, 2:30218 
STEELS/STRESS CORROSION 
Hydrogen sulfide stress corrosion cracking in materials for 
geo power, 2:29333 (COO-2576-3) 
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en in stress corrosion cracking, 2:30277 


hydro 
Utilization of ultrasonic tomography for the mapping of residual 
NP) in thick metal sections. Final report, 2:30615 (EPRI- 


STEELS/THERMAL CONDUCTIVITY 
Thermal conductivity of halite using a pulsed laser, 2:29005 (Y/ 


Transportation of interaction of NDE and 
material requirements, 2 

Utilization of ultrasonic tomography for the mapping of residual 
stress fields in thick metal sections. Final report, 2:30615 (EPRI- 


Program of research on steel for utility applications: a summary of 
a pe ssc. held in Palo Alto, California in December 1974, and 
its sul 2:30215 (EPRI-FP-274-SR) 


Dry hyperbaric semi-automatic underwater welding, 2:30659 
Potential weldability crwater welding offshore 
engineering materials, 2:306 
Underwater wet welding a - arc electrodes, 2:30658 
STELLITE/RESEARCH PROGRAMS 


Sodium technology program: friction, wear, and self-welding 
uarterly progress report for the period ending April 30, 1976 
MEBRY, 2:29584 (WARD-NA-3045-36) 
/BIOLOGICAL RADIATION EFFECTS 
oe of prolonged irradiation at low daily dose rates on 
hemopotetic stem cells and peripheral blood of mice (Gamma 
radiation), 2:31155 (ERDA-tr-222) 
(PLANT) 


See PLANT STEMS 
STEROIDS 
See also PREGNANES 
STEROIDS/BIOCHEMICAL REACTION KINETICS 
transform erence spectroscopy 
2:31012 (CONF-751027-) 
STEROIDS/LABELLING 
Use of compounds labeled with stable isotopes for studies on rate- 
limiting step in microsomal hydroxylations (Rats, liver, 
deuterium, tritium, '*C), 2:30946 (CONF-751027-) 
STEROIDS/METABOLISM 
Studies on the metabolism and turnover of steroid sulphates in 
pregnant women, 2:30953 (CONF-751027-) 
STF REACTOR/DESIGN 
= eT and estimated performance, 2:29733 (CONF- 
1001-4 
STIRLING ENGINES/RESEARCH PROGRAMS 
80-100 HP Stirling engine feasibility study. Pro 
July-September 1976, 2:30139 (COO-2631-15 
STORAGE FACILITIES/ACCIDENTS 
ee dangers due to the storage of heavy fuel oil, 
STORAGE FACILITIES/ENVIRONMENTAL IMPACT 
STATEMENTS 


Strategic Petroleum Reserve. Draft environmental impact 
statement for Central Rock Mine (Kentucky; 14 million barrels; 
limestone), 2:28700 (FEA/S-76/489) 

Strategic Petroleum Reserve. Draft environmental impact 
statement for Ironton Mine (Ohio; 21 million barrels; limestone), 
2:28701 (FEA/S-76/490) 

Strategic Petroleum Reserve. Final environmental im _ —_—_ 
statement, West Hackberry salt dome (Louisiana; 
barrels), 2:28702 (FEA/S-76/503) 

Strategic Petroleum Reserve. Draft environmental impact 
statement for Kleer Mine (Texas; 30 million barrels; salt), 
2:28703 (FEA/S-77/003) 

Strategic Petroleum Reserve. Final environmental im: ee 
statement for Cote Blanche Mine (Louisiana; 27 barrels; 
salt), 2:28704 (FEA/S-77/016) 

STORAGE FACILITIES/OPERATION 

Two years experience with the SBS, 2:28737 

STRAND BREAKS/RADIOINDUCTION 

Monophosphate end groups produced in radiation-induced strand 

breakage in DNA (Gamma radiation), 2:31105 
STRATEGIC POINTS/PHYSICAL PROTECTION DEVICES 

Video subsystem of the adaptive intrusion data system, 2:29029 
(SAND-76-0605) 

TIFIED CHARGE ENGINES/IGNITION SYSTEMS 

Spark plug construction for lean mixture ing internal 
combustion engines (Patent), 2:30161 

STRATOSPHERE/AIR POLLUTION 
monograph report, 2 247727) 
STREAMS 


See also RIVERS 


report No. 15, 


222S 
DA-7013) 
STEELS/ULTRASONIC TESTING 
NP-338) 
STEELS/USES 


JUNE 30,1977 


STREAMS/DAILY VARIATIONS 
Effects of thermal constancy and seasonal tem) 
displacement on community structure of stream 
macroinvertebrates, 2:31208 (CONF-750425-) 
STREAMS/SEASONAL VARIATIONS 
Effects of thermal constancy and seasonal tem) 
displacement on community structure of stream 
macroinvertebrates, 2: 31208 (CONF-750425-) 
STREAMS/THERMAL POLLUTION 
Fish diversity in adjacent ambient, thermal, and post-thermal 
freshwater streams, 2:31224 (CONF-750425-) 
STREPTOKINASE/BIOLOGICAL LOCALIZATION 
Tracer methods for the detection of blood clots (***I- 


Role of hydrogen in stress corrosion cracking, 2:30277 
STRONTIUM 


Radioactive wastes, 2:29015 
STRONTIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
qs0ae) from it in the purified flue gas, 2:28317 (CONF- 
STRONTIUM/RADIOACTIVE WASTE PROCESSING 
Solidification of cesium and strontium with zeolites, 2:28982 
STRONTIUM 85/RADIONUCLIDE KINETICS 
Transport model for long term radionuclide release into a stream 
ecosystem, 2:30885 
STRONTIUM 88 TARGET/NEUTRON REACTIONS 
Valence neutron capture in ®*Sr (25 to 400 keV), 2:31408 
STRONTIUM 88 TARGET/PROTON REACTIONS 
Determination of proton binding energies for Y, ®*Nb, and 
Tc from (p,y) reaction Q-values, 2:31407 
Search for the isovector E2 resonances in *'P, and © Ni 
(From (p,) reactions at 17 to 27 MeV, asymmetries), 2:31406 
(ORO-3624-17) 


re; of 
with the reaction **S; 


resonance 
(6 to 26 MeV: excitation 


functions), 2:31397 (ORO 3624.17) 
STRONTIUM 90/BIOLOGICAL RADIATION EFFECTS 
Immunological and viral as; 
Twelfth annual BB 
2:31145 
ONTIUM 90, 


ts of radiation-induced tumors. 
h 1, 1976-February 28, 1977, 


Fixation of in cement, 2:28984 (KFK-tr-490) 
STRONTIUM 90/METABOLISM 
Question of extrapolation to man of behavior BEaDAL 
strontium-90 in the animal organism, 2:31173 (ERDA-tr-222) 
STRONTIUM 90/REMOVAL 
Chemical treatment of low-level radioactive liquid waste. I (Using 
coagulants and montmorillonite), 2:28985 
SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 
in of dried low-rank western coals (4 
SUBBITUMINOUS COAL/TRANSPORT 
Experiences in transportation of dried low-rank western coals (4 
refs.), 2:28447 
CAL ASSEMBLIES 
See also PSE REACTOR 
SUBCRITICAL ASSEMBLIES/MULTIPLICATION FACTORS 
Estimation of the nuclear safety of a system of subcritical 
assemblies by the method of the interaction parameter, 2:29667 
SUBCRITICAL} ASSEMBLIES/REACTIVITY COEFFICIENTS 
Estimation of subcritical reactivity by the pulsed a-method, 
2:29653 (FEI-479) 
CAL FLOW 
See LAMINAR FLOW 
SUBMARINES/PERFORMANCE 
Applications for diver lockout submersibles, 2:30650 
tional use and techniques with an unmanned cable 
controlled submersible in the North Sea environment, 2:30652 
Unmanned cable controlled subsea vehicles: status and potential in 
the offshore oil industry, 2:30651 
SUCROSE 
See SACCHAROSE 
SUDDEN IONOSPHERIC 
Solar-geophysical data number 384, A 1976. Part 
reports). Data for July 1976, June 1976, 2:31292 (PB 2S 137- 
384-1/SL) 
Solar-geophysical data number 385. Part I. Cones Se 
for August 1976-July 1976. Explanation of data reports issued as 
number 378 (supplement) February i976 2 2:31294 (PB-261461) 


See SACCHARIDES 
SULFATES/ABUNDANCE 
Sulfur dioxide in geothermal waters and 2:29294 
SULFATES/CHEMICAL REACTION ics 
Rate constants and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 


REACTIONS 
CONF aoe in the formation of sulfate aerosols, 2:30741 
INF-75 


‘ABOLISM 
“lakes on A metabolism and turnover of steroid sulphates in 


women, 2:30953 (CONF-751027-) 
SULFA /POTENTIOMETRY 


Potentiometric determination of sulfate with EDTA and the 
cupric-selective — 2:30335 (DP-1442) 
Desulfurioat fuels during ibustion (Patent; 23 
tion com! 
claims), 2:28258 
ractionation of s 4 
CONF-751027-) 
IES/ABUNDANCE 
Sulfur dioxide in geothermal waters and gases, 2:29294 
ethods fi ~ lll :28860 
rends in geophysical m or 2: 
SULFUR/ ABUNDANCE — 


Sulfur dioxide in geothermal waters and 2:29294 
SULFUR/CHEMI REACTION cs 
Estimation of rate constants as a function of temperature for the 
reactions X + YZ in equilibrium XY + Z where X, Y, and Z 


are atoms of the elements carbon, hydrogen, nitrogen, oxygen, 
and sulfur, 2:30431 (EPA -600/2-76-152a) 
by algae (*?S, chlorella), 2:3097 
ractionation of s isotopes by 4 
(CONF-751027-) 
SULFUR/FORMATION HEAT 
Estimation of rate constants as a function of temperature for the 
reactions X + YZ in equilibrium XY + Z where X, Y, and Z 
are atoms of the elements carbon, hydrogen, nitrogen, oxygen, 
and sulfur, 2:30431 (EPA-600/2-76-152a) 
SULFUR/PRODUCTION 
es ts of the environmental impact of geothermal 
wer, 2:29304 
SUL 
techno er 31978 8 
sprember 1976, :28247 (ORNL-3224) 
Cémbination coal coking process (Patent; 12 claims), 
Combination residue hydrodesulfurization and thermal cracking 
process (Patent), 2:28671 
Converting solid fuels to and liquid fuels (Patent; 13 
claims; Co catalyst), 2:28297 
Desulfurization of high sulfur fuels during combustion (Patent; 23 
claims), 2:28258 
Devolatilization and desulfurization of Iowa coal (Bibliography), 
2:28256 ICP-33) 
IERL-RTP scrubber studies related to forced oxidation (9 refs), 
2:28335 (EPA-600/2-76-136a) 
Method of desulfurizing coal (Patent; 7 claims), 2:28257 
Operational status and performance of the Commonwealth Edison 
Company, Will County limestone scrubber, 2:28338 (EPA-600/ 
2-76-136a) 
SULFUR/UPTAKE 
Fractionation of sulfur isotopes by algae (**S, chlorella), 2:30974 
(CONF-751027-) 
32/DIFFUSION 
Fractionation of sulfur isotopes by algae (**S, chlorella), 2:30974 
-) 
PERMISSIBLE LEVEL 
ible continuous release rates of phosphorns-32 
IMPOUNDS/ AERIAL MONITORING 
Particulate sulfur analysis: application to high time resolution 
aircraft sam; in plumes, 2:30791 
SULFUR COM DS/BOND LENGTHS 
Structure of and a correlation of 
v(CS) frequencies with C-S bond distances in metal 
thiocarbon te complexes, 2:30395 
SULFUR CO S/CHEMICAL REACTION KINETICS 
Effects of fuel faake on nitrogen oxide emissions, 2:30427 (EPA- 
600/2-76-152a) 
SULFUR DIOXIDE/ABUNDANCE 
Sulfur dioxide in geothermal ee and gases, 2:29294 
SULFUR DIOXIDE/ADSORPTIO 
First ex with the Minin, intag Research Method for ue gx 
2:28326 (CONF-750346-) 
SULFUR DIOXIDE/AIR POLLUTION MONITORS 
Silver nitrite reactant for measuring SO: (Patent), 2:30798 
DIOXIDE/BIOLOGICAL EFFECTS 
agricultural production and its response to SO» in the 
Necthwest (Fossil-fuel power plant effluents), 2:30737 
2084(RAP.10)) 


DIOXIDE/CHEMICAL REACTION KINETICS 
SO.-NHs system in an urban atmosphere, 2:30784 


FS 223S SULFUR DIOXIDE/CHEMICAL REACTION KINETICS 
streptokinase), 2:31065 
STRESS CORROSION 


SULFUR DIOXIDE/CHEMICAL REACTIONS 


SULFUR DIOXIDE/CHEMICAL REACTIONS 

Oxygen isotopy in the formation of sulfate aerosols, 2:30741 
(CONF-751027-) 

SULFUR DIOXIDE/ECOLOGICAL CONCENTRATION 

Long-term mean concentrations of atmospheric smoke and 

a hur dioxide in country areas of England and Wales, 2:30790 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Estimating agricultural production and its response to SO: in the 
Pacific Northwest (Fossil-fuel power plant effluents), 2:30737 
(BNWL-2084(RAP. 10)) 

SULFUR DIOXIDE/FEDERAL TEST PROCEDURE 

Emission monitoring requirements: receipt of application and 

approval of alternative monitoring requirements, 2:30802 
SULFUR DIOXIDE/MEASURING ODS 

Cumulative measurement of sulfur dioxide and fluorides in 

ambient air, 2:30771 
SULFUR DIOXIDE/MONITORING 

Carets: a prototype regional environmental information system. 

Vol. VII. Land use information and air quality planning. Final 
rt, 2:30743 (E-77-10018) 
SULFUR DIOXIDE/OXIDATION 

Determination of the effectiveness factor and the tortuosity 
coefficient of a vanadium catalyst for the oxidation of sulfur 
dioxide, 2:30377 

SULFUR DIOXIDE/PHOTOCHEMISTRY 

Smog chamber studies on photochemical aerosol-precursor 
ee Final Report, Jun 1974-Aug 1975, 2:30758 (PB- 
258 

SULFUR DIOXIDE/POLLUTION REGULATIONS 
Overview of regional fuel combustion regulations: particulate 
matter and sulfur oxides, 2:30823 (EPA-600/2-76-152a) 

SULFUR DIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 

Silver nitrite reactant for measuring SO2 (Patent), 2:30798 
SULFUR DIOXIDE/REACTION cs 

Photochemical aerosol formation, 2:30793 
SULFUR DIOXIDE/RECOVERY 

Recovery of sulfur dioxide from gas mixtures (Patent), 2:30801 
SULFUR DIOXIDE/REGULATIONS 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. I. Inflationary im 
as0001) on sulfur oxide regulations for Ohio, 2:30760 (PB- 
259801 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. 2. Methodology for a 
study of the economic impacts of sulfur oxide regulations in 
Ohio, 2:30761 (PB-259802) 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. 4. Industry impact 
analysis statement on sulfur oxide regulations for Ohio, 2:30762 
(PB-259805) 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. 5. Energy impact 
analysis, 2:30763 (PB-259806) 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. 6. Control strategy 
selection and cost estimates for utilities, 2:30764 (PB-259807) 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. 7. Control strategy and 
industry cost minimization, 2:30765 (PB-259808) 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
August 27, 1976. Study document No. 9. Estimation of costs 
applying proposed Ohio SO: regulations to industrial processes 
and nonutility fuel combustion sources. Final report, 2:30766 
(PB-259810) 

Study of the economic impact of sulfur regulations promulgated 
by the U.S. Environmental Protection Agency for Ohio on 
po ae 1976. Study a No. 10. Coal prices used in 
study of economic impacts of sulfur oxide regulations in Ohio, 
2:30767 (PB-259811) 

SULFUR DIOXIDE/REMOVAL 

Apparatus for controlling reaction conditions in a sulfur dioxide 
scrubber (Patent), 2:29419 

Apparatus for removing sulfur dioxide and particulate matter from 
flue gases (Patent), 2:29423 

Buell double-alkal SO: control process, 2:28348 (EPA-600/2-76- 

Extraction of SO2 from waste gases by aqueous solutions of 
potash, 2:30776 

First operational experiences with a flue gas desulfurization plant 
using the Hoelter Process, 2:28327 (CONF-750 346-) 

Flue gas tion economics, 2:28333 (EPA-600/2-76-136a) 
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double-alkali process, 2:28345 (EPA-600/2-76- 
1 
Interaction of sulfur dioxide with the metallic constituents of 
ferromanganese nodules, 2:30360 
Kureha flue gas desulfurization “sodium acetate-gypsum process”, 
2:28347 (EPA-600/2-76-136a) 
— iw removing sulfur dioxide from exhaust gas (Patent), 
Modified dry limestone process for control of sulfur dioxide 
emissions (Patent), 2: Bae ads 
ting experience: CEA/ alkali prototype s at 
Gulf Power/Southern Services, Inc. (4 refs), 2:28344 (EPA- 
Cuame esses with the Zurn Double Alkali Flue Gas 
tion process, 2:28346 (EPA-600/2-76-136a) 
nana scrubber experience at the Lawrence Energy Center, The 
Kansas Power and Light Company, 2:28357 (EPA-600/2-76- 


136a) 

Results of mist elimination and at the EPA 
scrubbing test facility (a refs 2 2: EPA /2-76- 
136a) 

Results of the 170 MW test modules program Mogave Generating 
Station, Southern California Edison Company refs), 2:28341 
(EPA-600/2-76-136a) 

Status of flue gas desulfurization systems in the United States, 


2:28331 (EPA-600/2- 76-136a) 
Status of flue gas desulfurization ne simultaneous removal of SO. 
tatus of the ue es tion development program, 
2:28334 (EPA-600/2-46-1 36a) 
Sulfur dioxide scrubbing system (Patent), 2:29420 
Sulphur dioxide absorption system (Patent), 2:29421 
—— of flue gases containing boron compounds (Patent), 
Ways of preventing atmospheric contamination and of utilizing 
industrial wastes, 2:30774 
SULFUR DIOXIDE/SEPARATION PROCESSES 
Extraction of SO2 from waste gases by aqueous solutions of 
potash, 2:30776 
Interaction of sulfur dioxide with the metallic constituents of 
Soman nodules, 2:30360 
Recovery of sulfur dioxide from gas mixtures (Patent), 2:30801 
SULFUR DIOXIDE/SORPTION 
Duquesne Light Company, Elrama and Phillips Power Stations 
lime scrubbing facilities, "2:28337 (EPA- 600/2-76-136a) 
Introduction to double alkali flue gas desulfurization technology 
(21 refs), 2:28343 (EPA-600/2- ae 
Status of flue gas desulfurization using alkaline fly ash from 
western coals (17 refs), 2:28340 EPA-600/2.7 136a) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES/AVAILABILITY 
Availability of the enriched stable iso of carbon, nitrogen, 
oxygen, and = hur, 2:31083 (CONF-751027-) 
SUL ISOTOPES/FRACTIONATION 
Fractionation of realtor isotopes by algae (*?S, chlorella), 2:30974 
(CONF-751027-) 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Emission control of sulfur oxides, 2:30783 
SULFUR OXIDES/MONITORING 
Emission control of sour flue gas from power plants (In Paris, 
France), 2:29410 (CONF-750346-) 
Particle emission reactivity. Final task report, Feb-Jun 1976, 
2:30759 (PB-259300) 
SULFUR OXIDES/POLLUTION REGULATIONS 
Emission standards amendment of sulfur oxides, 2:30829 


SULFUR OXIDES/REMOVAL 
MHI flue gas desulfurization systems applied to several emission 
sources (4 refs), 2:28339 6-136a) 
Stack gas reheat for wet flue an desulfurization systems. Final 


2:29412 (EPRI-FP- 
ISTURBANCES 


Development/decay potential of active solar =i from a full- 
= — analysis. Technical report, 2:31286 (AD-A- 
SUN/SHAPE 
Recent solar oblateness observations: data, emeeettion, and 
significance for experimental relativity, 2:31295 
SUPER PHENIX REACTOR/HEAT EXCHANGERS 
Intermediate heat exchanger project for Super Phenix, 2:29600 
(ANL-Trans-1081) 
SUPER PHENIX REACTOR/SPECIFICATIONS 
Su henix: a full-scale breeder reactor, 2:29609 
mproved superconductor for transmission application, phase 
ti. Final Final rt, 2:29437 (CONS/2522-2) 
SUPERCONDUCTING CABLES/COOLING SYSTEMS 
uipment for cooling an electric cable and method of operation 
or the equipment it), 2:29438 
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SUPERCONDUCTING CABLES/CURRENT DENSITY 
Improved superconductor for transmission line application, phase 


I. Final rt, 2:29437 (CONS/2522-2) 
mproved superconductor for transmission line application, phase 
tt. Final rt, 2:29437 (CONS/2522-2) 
SUPERCONDUCTING CABLES/HEATING 
Finite element calculation of stress induced heati 
superconductors, 2:31622 (ORNL/TM-5636) 
Stress-induced heating in commercial conductors and its 
influence on magnet performance, 2:31623 (OR -5636) 
SUPERCONDUCTING CABLES/STRESSES 
Finite element calculation of stress induced heating of 
superconductors, 2:31622 (ORNL/TM-5636 
SUPERCONDUCTING CABLES/SUPERCO) 
COMPOSITES 
Procedure for the production of a supraconducting compound 
wire (Patent), 2:30494 
SUPERCONDUCTING CAVITY RESONATORS/CRYOSTATS 
Experience with two large-scale He II-cryostats for a 
superconducting rf particle sopamer working in closed cycle 
with a 300 W refrigerator, 2:30671 
SUPERCONDUCTING COMPOSITES/CRITICAL CURRENT 
Study of critical currents of very thin multilayered structures. 
Final report (NbsSn), 2:30242 (EPRI-TD-193) 
SUPERCONDUCTING COMPOSITES/HEAT TREATMENTS 
Procedure for the production of a supraconducting compound 
wire (Patent), 2:30494 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
uarterly, October-December 1976. Issue No. 76-04, 2:30461 
P-21672) 
SUPERCONDUCTING DEVICES/COOLING 
Calculating the recovery time of a supercritical helium 
refrigerator after a thermal upset, 2:30473 
Oil removal system for an oil-injected screw compressor on 
helium, 2:30471 
SUPERCONDUCTING GENERATORS/COOLING 
Thermodynamics of helium in high speed rotating machines, 


SUPERCONDUCTING GENERATORS/PERFORMANCE 
Research and development of cryoalternators for large-electrical 
wer systems, 2:30469 
‘CONDUCTING MAGNETS/COOLING 
4.4 K refrigeration system for an industrial magnetic separator, 
2:30470 


On-board refrigeration system, 2:30472 
Superfluid helium bath for su nductin; oe 2:30483 
SUPERCONDUCTING MAGNETS/CRY TS 
Some construction features of a cryostat for superconducting 
electron microscope lenses, 2:30488 
SUPERCONDUCTING MAGNETS/DESIGN 
Toroidal field coil system of the Oak Ridge EPR reference design, 
2:31625 (ORNL/TM-5636) 
SUPERCONDUCTING MAGNETS/ELECTRIC POTENTIAL 
Pulse loss and voltage measurements on superconducting magnets, 
2:31620 (ORNL/TM.5635) 
SUPERCONDUCTING MAGNETS/ENERGY LOSSES 
Computer program to calculate composite conductor losses in 
pulsed poloidal coil systems, 2:31617 
Experimental simulation of pulsed field losses in tokamak 
Id coils, 2:31619 (ORNL/TM-5635) 
pulsed superconducting solenoid, 2:31618 (ORNL/ 
Papers on ac losses and pulsed coils submitted to the i 
superconductivity conference, August 17-20, 1976, 2:31616 
ORNL/TM-5635) 
loss and voltage measurements cn superconducting magnets, 
2:31620 (ORNL/TM-5635) 
SUPERCONDUCTING MAGNETS/FUNCTIONAL MODELS 
Models for large superconducting toroidal magnet systems, 
2:31605 (AED-Conf-76-309-012) 
SUPERCONDUCTING MAGNETS/HEATING 
Finite element calculation of stress induced heating of 
superconductors, 2:31622 (ORNL/TM-5636) 
Stress-induced heating in commercial conductors and its 
influence on performance, 2:31623 (ORNL, -5636) 
SUPERCONDUCTING MAGNETS/LEADING ABSTRACT 
Papers on conductors and toroidal field design submitted to the 
lied superconductivity conference, August 17-20, 1976, 
2:31621 (ORNL/TM-5636) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
Superfluid helium bath for superconducting magnets, 2:30483 


SURFACE WATERS 


SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 


Studies on design and tests of su juctors for Tokamaks, 
2:31609 (AED-Conf-76-309-021) 
SUPERCONDUCTING MAGNETS/REVIEWS 
Large superconducting magnet systems for plasma and fusion 
applications, 2:3162 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
— current Towoery for tokamak toroidal field coils, 
:31624 (ORNL/TM-5636) 
Saddle-shaped superconducting magnetic system of 
magnetohydrodynamic generator, 2:30056 
SUPERCONDUCTING MAGNETS/STABILIZED 
SUPERCONDUCTORS 
“ae ly stable conductors for fusion reactor magnets, 
2:31604 (AED-Conf-76-309-009) 
SUPERCONDUCTING MAGNETS/STRESSES 
Finite element calculation of stress induced heating of 
superconductors, 2:31622 (ORNL/TM-5636) 
SUPERCONDUCTING MAGNETS/TESTING 
Development and tests of superconducting magnetic energy 
storage systems components, 2:29864 
SUPERCONDUCTING MAGNETS/USES 
Magnetic separation at high magnetic fields, 2:30492 
SUPERCONDUCTING /COOLING 
a of helium in high speed rotating machines, 
2: 
SUPERCONDUCTORS/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature issued 
err eer 1976. Issue No. 76-04, 2: 1 
-21672 
SUPERCONDUCTORS/COOLING SYSTEMS 
Experiences with a supercritical helium cooling system for the 
investigation of superconductors, 2:30480 
SUPERCONDUCTORS /ELECTRON MICROPROBE 
ANALYSIS 
Electron microprobe analysis of niobium-based superconducting 
materials, 2:30353 
SUPERCONDUCTORS /TEST FACILITIES 
Low temperature mechanical testing machine, 2:30465 
SUPER CAL FLOW 
See TURBULENT FLOW 
SUPERHILAC/OPERATION 
tHILAC user's handbook, 2:30664 (TID-27434) 
SUPERIOR PROCESS 
Oil shale is not dead (Review of —- and testing of the Multi- 
Mineral Oil Shale Process), 2:2882 
SUPERSONIC TRANSPORT/ENVIRONMENTAL EFFECTS 
Economic and social measures of me and climatic change. 
CIAP monograph 6. Final report, 2:30752 (PB-247727) 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
SUPPORTS/COMPARATIVE EVALUATIONS 
Comparative experiments on roof control with conventional 
and shield supports, 2:28404 
SUP TS/DESIGN 
Confined core pillar design for Colorado oil shale, 2:28801 
SURFACE CONTAMINA. ON/AERIAL MONITORING 
RPV system to measure ground radiation on the battlefield, 
2:30842 (UCRL-13698) 
SURFACE CONTAMINATION/RADIATION MONITORING 
RPV system to measure ground radiation on the batilefield, 
2:30842 (UCRL-13698) 
SURFACE MINING/LAND RECLAMATION 
Application of Landsat-2 data to the implementation and 
enforcement of the Pennsylvania Surface an 
and Reclamation Act. Progress report, 19 Jun-19 Sep 1976, 
2:28356 (E-77-10007) 
SURFACE MINING/LANDSLIDES 
Dynamics of slidings, 2:28394 
SURFACE MINING/MINING EQUIPMENT 
Present status and development of modern sees technologies 
in the German Democratic Republic, 2:28416 
SURFACE PROPERTIES 
See also SURFACE TENSION 
SURFACE PROPERTIES/MEASURING METHODS 
Dynamic interfacial properties and their measurement, 2:2858° 
SURFACE TENSION 
Interfacial tension required for significant displacement of residual 
oil, 2:28579 
Systematic studies of low interfacial 2:28576 
SURFACE TENSION/MEASURING ODS 
Measurement of interfacial tension by the rod-in-free-surface 
meniscal breakoff method, 2:28578 


SURFACE WATERS 
See also COASTAL WATERS 
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SURFACE WATERS/CHEMICAL COMPOSITION 


MS 
WATER RESERVOIRS 
SURFACE WATERS/CHEMICAL COMPOSITION 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress report, July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
SURFACE WATERS/WATER CHEMISTRY 
Hydrochemistry of the Lake Magadi basin, Kenya, 2:29293 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/CHEMICAL ANALYSIS 
Proceedings of the symposium on surface instrumentation, 2:28967 
(BARC-798) 
SURFACTANTS/ADSORPTION 
Adsorption of surfactants on mineral oxide surfaces, 2:28575 
SURFACTANTS/BIOLOGICAL EFFECTS 
Effects of oil dispersants on the developing embryos of marine fish 
(Finasol ESK; Corexit 7664; BP 1002; herring; sole), 2:31244 
SURFACTANTS/CHEMICAL PREPARATION 
Surfactant synthesis and the preparation of polymer solutions for 
tertiary recovery of Pennsylvania crude oils, 2:28581 
SURFACTANTS/SURFACE TENSION 
Interfacial structure and its relation to interfacial tension, 2:28574 
SWEDEN/GEOCHEMICAL SURVEYS 


Organic stream sediments in regional geochemical prospecting, 
recambrian Pajala District, Sweden, 2:28866 
SWEDEN/RADIOACTIVE WASTE MANAGEMENT 
Joint nordic programs and approach to waste management, 
2:28961 (CONF-761020-) 
SWEDEN/RADIOACTIVE WASTE STORAGE 
Possible solution to the long time storage problem for high level 
2:28990 (CONF-761020-) 
SWIMMING POOL REACTORS 
See POOL TYPE REACTORS 
SWIMMING POOLS/HEATING 
Copper and solar energy, 2:29181 (SAN/1122-76/2) 
SYNOVIA 
See BONE JOINTS 
SYNTHANE PROCESS/FLOWSHEETS 
Pressure coal gasification in a fluidized bed (12 refs.), 2:28292 
SYNTHANE PROCESS/STATISTICAL MODELS 
Statistical analysis and linear programming model for Illinois No. 
6 coal gasification data from the SYNTHANE process (6 refs.; 
production of CO + Hz + = 2:28282 (PERC/RI-77/ 1) 
SYNTHESIS GAS/METHANATI 
Alloy catalysts with monolith nll for methanation of coal- 
derived gases. Phase 2. Quarterly technical progress report, July 
23, 1976-October 22, 1976 (6 refs.; Co; Ni-MoOs; Ni-Ru; Ni-Rh; 
Ni-Pt; Ni-Co; Ni/Al2Os), 2: 28277, (FE-1790-6) 
SYNTHESIS GAS/PRODUCTION 
Gasification of ash containing carbonaceous solids (Patent; 3 
claims), 2:28293 
SYNTHESIS GAS/SYNTHESIS 
Process for production of water and energy from synthesis gas 
(Patent), 2:28287 
ETIC FUELS 


See also HYDROGEN FUELS 
SYNTHETIC FUELS/ENVIRONMENTAL EFFECTS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that may be 
cae, with fusion reactor power plants), 2: 30912 (BNWL- 


a sampling session, 2:29947 (CONF-760602-) 
SYNTHETIC FUELS/ENVIRONMENTAL IMPACTS 
Environmental impacts of nonfusion power systems (Data on 
environmental effects of all power sources that may be 
competitive with fusion reactor power plants), 2:30912 (BNWL- 


2027) 
SYNTHETIC FUELS/NET ENERGY 
Net energy analysis of synthetic liquid fuels (Produced by coal 
gasification and liquefaction, Garrett-, Tosco- and Paraho- 
produced shale oil), 2:28803 
Net energy analysis: an energy balance study of western fossil 
fuels, 2:28804 
SYNTHETIC FUELS/PRODUCTION 
Relative economics of recovering and upgrading Alberta's 
hydrocarbon resources, 2:28679 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Fuels from Biomass program: program and project status, 2:29081 
(ERDA-76-137) 
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SYNTHETIC FUELS/TECHNOLOGY ASSESSMENT 
Introduction: sampling session, 2:29947 (CONF-760602-) 
SYNTHETIC PETROLEUM/CHEMICAL COMPOSITION 
Coal technology Quarterly progress report for the 
riod ending eae tember 30, 1976, 2:28247 (ORNL-5224) 
s ETIC PETROLEUM/MUTA GENESIS 
Coal technology program. Quarterly 
period ending September 30, 1976, 28047 
SYNTHETIC PETROLEUM/PRODUCTION 
~~ new energy sources: the Syncrude case (Booklet), 


30012 
SYNTHETIC PETROLEUM/REFINING 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, July-September 
1976, 2:28263 
SYNTHOIL PROCESS/CATALYSTS 
Chemical studies on SYNTHOIL process. Fifth quarterly report, 
September 1-December 1, 1976 (Catalyst deactivation; mineral 
matter effects; preheater studies; 14 refs.; Co-Mo), 2:28308 
(SAND-77-0101) 
SYNTHOIL PROCESS/CHEMICAL REACTORS 
Coal 4 rogram. Quarterly progress for the 
vidi tember 30, 1976, 2:28247 (ORNL-5224) 
Ss OIL PR ESS/FLOWSHEETS 
Distribution of some trace elements in the 1/2 ton per day 
SYNTHOIL Process Development Unit (Cr, Cu, Mn, Ni, Cd, 
Pb; 10 refs.), 2:28307 (PERC/RI-77/2) 
SYNTHOIL PROCESS/PROCESS DEVELOPMENT UNITS 
Distribution of some trace elements in the 1/2 ton per day 
SYNTHOIL Process Development Unit (Cr, Cu, Mn, Ni, Cd, 
Pb; 10 refs.), 2:28307 (PERC/RI-77/2) 
SYNTHOL PROCESS/MODIFICATIONS 
Production of aviation jet fuel from coal. Staff report prepared for 
the use of the Committee on Aeronautical and Space Sciences, 
Wh tone Ninety-Fourth Congress, Second Session, June 1, 
1 2:2: 


progress rt for the 
ORNL-8224) 


T 


TABLES 
Costs of the combustion HEAD END including ghee & 
the cc, of HTR fuel elements, 2:28924 (Juel-1320) 
TADPO 
See AMPHIBIANS 
LARVAE 
TANKER SHIPS/MOTION 
a tanker mooring measurements in the North Sea, 
2:30653 


TANKS/IN-SERVICE INSPECTION 
In-service inspection of PWR reactor tanks, 2:29498 (CEA- 
CONF-3588) 
TANTALATES/CRYSTAL STRUCTURE 
Unit cell of YTa7Oi9, a new compound, and its i 
the corresponding rare earth tantalates, 2:30314 
TANTAL ON BEAM WELDING 
Temperature measurements in and around electron-beam weld 
cavity during welding, 2:30216 (UCRL-50016-76-3) 
TANTALUM/PERMEABILITY 
Diffusion and the dislocation sweeping mechanism for hydrogen 
transport, 2:30248 
TANTALUM/SORPTIVE PROPERTIES 
Resistometric study of hydrogen and deuterium in Va metals at 
low temperatures, 2:30273 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron rhe 2:31392 (ORO-5128-4) 
TANTALUM 183/GAMMA SPECTRA 
Precision measurement of relative y-ray energies with a curved 
crystal diffractometer, 2:31413 
TANTALUM ALLOYS/EMBRITTLEMENT 
Investigation of the fracture of — titanium alloys in high 
press'.re hydrogen environments, 2:30261 
TAR SANDS 
See OIL SANDS 
TARGETS/PRODUCTION 
Reduction of environmental pollution from fuel and target 
processes, 2:28789 (DPSPU-76-11-14) 
(1,3,5-Triamino-2, 4, 6-trinitrobenzene.) 
TATB/PRODUCTION 
Optimization of TATB 2:30718 (MHSMP-77-2) 
17 (MHSMP-77-1) 


TATB formulation processes, 2: 
TATB/SENSITIVITY 
Sensitivity of TATB explosives, 2:30713 (LA-6676-MS) 


226S 
ESTUARIES 
LAKES 
RIVERS 


JUNE 30,1977 


TEAK EVENT/ENVIRONMENTAL EFFECTS 
United States high-altitude test ex 


periences. A 
the environment, 2:31303 
/7HEALTH HAZARDS 


United States experiences. A 
2:31303 
IN EFFECTS 


United States figh-altitude | test experiences. A review 

the impact on the environment, 2:31303 (LA-6405) 
91/BETA-PLUS DECAY 

eS Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g and Tc-91m, 


TECHNETIUM 91/ISOMERIC TRANSITIONS 
Decay of Ru-93g, Ru-93m, Mo-91g, Mo-91m, Tc-91g and Tc-91m, 


2:31412 
93/BINDING ENERGY 
tion of proton binding ener; ng %Zr, and 
from reaction Q-values, 
/ CHEMISTRY 


review emphasizing 
hasizi 


TECHNETIUM 99/COMPARATIVE EVALUATIONS 
Comparative evaluation of '*°I and /sup 99m/Tc for thyroid 
studies, 2: 
Comparative evaluation of current scanning 
detection 99m/Tc tracer tec 
TECHNETIUM 99, MPLEXES 


TECHNET 99/ELUTRIATI 


ered of technetium as applied to 
TECHNETIUM 99/LABELLING 
Labeling blood cells with /sup 99m/Tc, 2:31023 
Labeling proteins with /sup 99m/Tc, 2:31022 
Phosphonate moiety: labeling with /sup 99m/Tc(Sn) after 
— attachment to diverse (3-amino- 


3-carbox yl phosphonic 
TECHNE /RADIATIO 


its for bone marrow oh an oy (/sup 99m/Tc, 
Fe, 5?Fe, tracer techniques), 2:31049 
HNETIUM 99/SCINTISC IG 


for thrombus 
), 2:31066 


ing: an evaluation (/sup 99m/Tc, 


wes), 2:31049 
microsp! of and use (/ 
sup /sup 113m/in 2:31043 
Comparative evaluation of **I and /sup 99m/Tc for thyroid 
studies, 2: — 
Comparative evaluation of current scanning agents for thrombus 
detection *"I, /sup 99m/Tc tracer fe 2:31066 
Evaluation of /sup 99m/Tc-labeled phosphate compounds as 
chromatography column scanning: a 
and quality control of /sup 99m/Tc radiopharmaceuticals, 
2:31040 
i ticals for myocardial i 
tracer techniques), 2:31074 


ceutical, radiolabeled bleomycin 


scintiscanning, 2:31072 
Radionuclide imaging: use in diagnosis of osteomyelitis in 
children, 2:31075 
Scintigraphic detection of osteoid osteoma, 2:31073 


ceutical: radilabeled bleomycin 


TECHNOLOGY UTILIZATION/MANAGEMENT 
Technology utilization/commercialization activities at Argonne 
National Laboratory, 2:31709 (ANL-76-118) 


TEFLON/WETTAB 
Capillary pressure correlations for uniformly wetted porous 
media, 2:28599 
TELESCOPE COUNTERS/SCINTILLATION COUNTERS 
Timing scintillation type 1052 CAMAC counter (T 
counters for a detection), 2:30691 (ERDA-tr-36/1-6) 
TELEVISION/MEETINGS 
me level devices: for science and technology. Volume 78, 


TELLURIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 


TURE (BODY) 

See BODY TEMPERATURE 

TEMPERATURE EFFECTS 
Thermal effects, 2:31190 


TFR TOKAMAK/DATA ACQUISITION SYSTEMS 


Behavioral thermal regula a bow 

viO regulation by rain trout in a temperature 
t, 2:31221 (CONF-750425-) 

vioral thermoregulation by bluegill ex to various rates 

of temperature change, 2:31222 (CONF- 50425.) 


Daily ration, temperature selection, and acti bluegill, 
2:30916 (C (CO 750425.) 


Thermal ecology of phytoplankton in a desert reservoir, 2:31191 
(CONF-750425-) 
Thermal and behavioral 
centrarchid fishes (Lepomis macrochirus, Mi 
2:30917 (CONF-750425-) 
EE RIVER/THERMAL POLLUTION 
Preliminary assessment of larval fish entrainment, Colbert Steam 
Plant, Tennessee River, 2:31229 (CONF-750425-) 
VALLEY AUTHORITY/NUCLEAR POWER 
jobs rank TVA among largest constructors, 


TENNESSEE VALLEY AUTHORITY/RESEARCH 


Cooperative research between the Tennessee Valley Authority 
and land-grant universities on ni fertilizer use and water 
uality, 2:31099 (CONF-751027-) 
ION (SURFACE) 
See SURFACE TENSION 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth c 2:30385 
TEREPHTHALIC ACID/CHEMICAL REACTION KINETICS 
Rate constants and mechanism of reaction of SO,.- with aromatic 
compounds (Pulse radiolysis study), 2:30389 
AL FACILITIES/DESIGN 
Design and construction of a marine terminal for North Sea oil in 
Orkney, Scotland, 2:28618 
LNG: from ship to shore, 2:28777 
TERRESTRIAL ECOSYSTEMS 


Nutrients, toxins, and water in terrestrial and aquatic ecos 
ec , 2:31098 (BNL- 
TEST FACILITIES /CONSTRUCTION 
ERDA test facilities, East Mesa Test Site. Geothermal resource 
investigations, Imperial Valley, California, 2:29321 (NP-21624) 
TEST FACILITIES/COOLING TOWERS 
ERDA test facilities, East Mesa Test Site. Geothermal resource 
investigations, Imperial Valley, California, 2:29321 (NP-21624) 
TEST FACILITIES/DESIGN 
Computer-controlled multiple-actuator shaker offers versatile test 
capabilities, 2:30447 (UCID-17347) 
Physics design of fast reactor safety test facilities for in-pile 
ex ts, 2:29788 (CONF-761001-46) 
ACILITIES/IMAGE SCANNERS 
systems with nonredundan 
ety experiment diagnostics), 2:29821 (LA- 


) 
TEST FACILITIES/SPECIFICATIONS 
ERDA test facilities, East Mesa Test Site. Geothermal reso 
investigations, Imperial Valley, California, 2:29321 (NP-21624) 
TESTES/BIOLOGICAL RADIATION EFFECTS 
Biological action of ionizing radiation on gonads. V. Early and 
late changes in the seminiferous epithelium of mice after 100-rad 
fractionated irradiation, 2:31146 (ERDA-tr-36/1-6) 
Biological action of ionizing radiation on gonads. VI. Maturation 
of the seminiferous epithelium of mice after irradiation of the 


fetal gonad, 2:31147 (ERDA-tr-36/1-6) 
TESTOSTERONE/BIOLOGICAL EFFECTS 
*®N nitrogen-balance studies in patients with 


testicular 
feminization, their relatives, and in normal subjects, 2:31005 
(CONF-751027-) 
STERO 


NE/LABELLING 
with stable isotopes for studies on rate- 
step in microsomal hydroxylations (Rats, liver, 
tritium, ‘*C), 2:30946 (CONF-751027-) 
TEXAS/GEOPRESSURED SYSTEMS 
Texas geothermal energy study, 2:29235 
TEXAS/GEOTHERMAL RESOURCES 
Texas geothermal energy study, 2:29235 
TEXAS/INSOLATION 
Relation between insolation and variables. I. 
Analysis of insolation patterns at Fort Worth, Texas, 2:29105 
TEXAS/URANIUM DEPOSITS 
Measured sections and analyses of uranium host rocks of the 
Dockum Group, New Mexico and Texas, 2:28856 (GJBX-9(77)) 
South Texas uranium deposits, 2:28849 
TFR TOKAMAK/BEAM INJECTION 
Neutral injection heating in TFR, 2:31462 (EUR-CEA-FC-834) 
TFR TOKAMAK/DATA ACQUISITION SYSTEMS 
New developments of the data —°=°° 
experiment, 2: 231687 (AED-Cont.76-309-06 


2278 
ee | of technetium as applied to radiopharmaceuticals, 
731021 
Agents for bone marrow imag] 
(Fe, /sup 99m/T| 
2:31059 
TECHNETIUM 99/TISSUE DISTRIBUTION 
Diagnosis of intracardiac thrombus by /sup 99m/Tc-MAA 
(Fe, Pb, /sup 
2:31059 


THALLIUM/QUANTITATIVE CHEMICAL ANALYSIS 


THALLIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
—s from it in the purified flue gas, 2:28317 (CONF- 


) 
THALLIUM 201/SCINTISCANNING 
Rationale and radiopharmaceuticals for myocardial i 
Tl, /su 99m "Te tracer tex tracer ues), 2:31074 
IODID PROPERTIES 
Basic research on for storage and 
conversion systems. Progress a 1, 1975- 
November 30, 1976, 2: 36070 Aad tat 2564-2) 
THAWING/BIOLOGICAL E 
Survival of fetal rat pancreases oy ancl to -78 and -196°, 2:30976 
CONDUCTION 
(Heat transfer by oe! 
THERMAL COND ON/MEASURING METHODS 
Improved method for He james thermal conductance and 
— body temperature with cooling curve experiments, 


THERMAL EFFLUENTS 
Thermal 2:31190 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Analysis of the applicability of EPA's draft water-tem) es 
site-specific case-history evaluation, 2:31227 (CONF- 

Assessment of power-plant effects on —ee the near field 
(Eurytemora affinis, Acartia tonsa), 2:31195 (CONF: 750425-) 

Chronic in situ exposure of the bay scallop to yt oye 
a (Argopecten irradians concentricus), 2:31204 (CONF- 

Distribution and abundance of fish eeeeietens i in the Middle 
Wabash River, 2:31225 (CONF-750425-) 

Effect of subtle temperature changes on individual and 
community diversity, 2:31189 (EPA-600/3-76-079 

Effect of temperature, salinity, and food the growth 
and food-conversion efficiency of larval pi (Lagodon 
rhomboides), 2:31212 (CONF-750425-) 

Effect of cold shock on the vulnerability of young bluegill to 

redation, 2:31219 (CONF-750425-) 

Effects of thermal loadin ie the growth and ecology of a 
750825) population of Spartina alterniflora, 2:31197 (CONF- 
Effects of a thermal effluent on the uction of the American 
oyster (Indian River Bay, Delaware), 2:31198 (CONF-750425-) 

— of power-plant entrainment temperatures 0 on oxygen 

umption erns of amphipods and can 
alaemonetes), 2:31201 (CONF-75042. 
‘ects of the Palisades Nuclear Power Plant on Lake Mic 
2:31184 (CONF-750425-) 

Effects of power plant operation on the biota of a thermal 
discharge channel, 2:31185 (CONF-750425-) 

Effects of a thermal effluent on the ostracods of Par Pond, South 
Carolina, 2:31202 (CONF-750425-) 

Effects of power-plant cooling-water entrainment on the drifting 
macroinvertebrates of the Wabash River (Indiana), 2:31207 
(CONF-750425-) 

Entrainment of estuarine lankton into a Mid-Atlantic power 
plant: delayed effects, 2:31194 (CONF-750425-) 

Factors influencing thermal tolerances of individual organisms, 
2:31211 (CONF-750425-) 

Fish diversity in adjacent ambient, thermal, and post-thermal 
freshwater streams, 2:31224 (CONF-750425-) 

Heated waste-water effects on aquatic ecosystems, 2:30890 

f through cooling on young-of-the- 

lence and effect of once-throu on 
year fishes at Long Point Bay, Lake Erie: a preliminary 
assessment, 2:31230 (CONF-750425-) 

Influence of thermal loading on the ecology of intertidal algae, 
2:31192 (CONF-750425-) 

Interactive effects of temperature, salinity, and other factors on 
coastal copepods, 2:31206 (CONF-750425-) 

Macrobenthic community of a ao area of Tampa 
Bay, Florida (Halodule wrightii, testudinum), 2:31205 
(CONF-750425-) 

Potential influence of thermal effluents on the uction and 
water-use efficiency of mangrove species in South Florida 
oo le, Laguncularia racemosa), 2:31196 (CONF- 

Preliminary assessment of larval fish entrainment, Colbert Steam 
Plant, Tennessee River, 2:31229 (CONF-750425-) 

Proceedings of thermal ecology II, 2:31 — (CONF-750425-) 

between thermal loading 


abundance, biomass, diversity, and trophic 
fish in a salt-marsh tidal creek affected by a coastal power plant, 
2:31186 (CONF-750425-) 
Seasonal distribution of a a thermally 


altered f T: Bay, Flo 
sotipunctata), Tampa ey. api 
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CONF: 75082 
responses of the bluegill, 2 2:31216 (OG 
Temperature as a growth accelerator in the 7 
(Leiostomus xanthus), 2:31213 (CONF- 
Tem preference and movement of fish in relation to a 
long, heated discharge channel (Mic Stizostedion 
vitreum, Pylodictus) 2:31223 (CONF- $0425)” 
effluents, fish, and gas-bubble disease in Southwestern 
a) (Yellow perch, rainbow trout), 2:30891 (CONF- 
Thermal effluent in coastal rivers: a contribution to the location of 
power plants, 2:31187 (CONF-750425-) 
Thermal tolerance of stream cyprinid minnows (Notropis sp, 
Semotilus :30892 (CONF-750425-) 
THERMAL E NTS/ENVIRONMENTAL aon 
Consequences of water coolant of the biotop from the 
perspective of fishing biology, 2:31209 (CO 750346.) 
Fish biological studies in cooling ponds and cooling tower basins, 
2:31210 (CONF-750346-) 
How to put waste heat to work, 2:30107 
Thermal alteration and the enhancement of species populations, 
2:30889 (CONF-750425-) 
THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Effect of er stability on water temperature predictions 
for a thermally loaded stream, 2:30896 
ENERGY STORAGE EQUIPMENT/DESIGN 
Collector and storage considerations for solar driven cooling 
systems, 2:29162 (SAN/1122-76/2) 
ne) ena design in CSU solar house III, 2:29100 (COO- 
Energy storage cell (Patent), 2:29871 
Energy storage by means of low vapor pressure organic heat 
2: 20875. 
Heat ener, me removal and gravitation settling 
in a mo! salt bath (Patent), 2:29874 
Heating and cooling system utilizing solar energy (Patent), 2:29202 
Method and plants for producing, storing, modulating and 
tus for collecting, storing, transmitting 
heat cat (Patent, 2: 
Reversible mechanical ed cell (Patent), 2:29872 
System for collectin; oe storing energy (Patent), 2:29222 
THERMAL ENERG STORAGE EQUIPMENT/OPERATION 
a — design in CSU solar house III, 2:29100 (COO- 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 


Collector and sto considerations for solar driven cooling 
systems, 2: 29162 (SAN/ 1122-76/2) 
THERMAL INSULATION/HEAT TRANSFER 
Method of accelerated temperature field in low temperature 
> — of multilayer insulation thermal conductivity, 


— gas pressure distribution between layers of 
superinsulation, 2:30324 
THERMAL INSULATION/INSTALLATION 
Thermal foam (v: 
karbamidskum; 7 (AD-A-027408) 
THERMAL INSULA TION/ PERFORMANCE 
Development of multi-layer insulations with thermal 
conductivities below 0.1 4W/cm deg K, 2:30322 
THERMAL INSULATION/THERMAL COND 
Method of accelerated temperature field in low temperature 
po of multilayer insulation thermal conductivity, 
2:3032 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat ) 
THERMAL POLLUTION/BIOLOGICAL 
Seasonal distribution and abundance of Ohio River fishes at the 
75005)" Electric Generating Station, 2:31226 (CONF- 
Thermal effects, 2:31190 
THERMAL POLLUTION/DATA 
Effect of subtle temperature changes on individual ies and 
community diversity, 2:31189 (EPA-600/3-76-079 
THERMAL POLLUTION/DIFFUSION 
2:29400 (CONF- 


THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Freshwater crustaceans (Palaemonidae, Cambaridae) of 
the Savannah River Plant, South o—— 2:30897 (SREL-7) 
THERMAL POLLUTION/FORECASTIN 


Effect of ai heric stability on TR 
thermally loaded stream, 230896 
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THERMAL POWER PLANTS/AIR POLLUTION CONTROL 
Removing oxides of nitrogen from gaseous mixtures with alkali 
manganate solutions (Patent), 2:30189 
THERMAL POWER FUEL 
Feasibility of generating electricity in the State of Vermont 
he a fuel: a y. Final report, August 1975, 2:29093 
THERMAL POWER PLANTS/ENERGY CONSERVATION 
Retrofitted feedwater heat storage for steam electric power 


wer engineering study. Final report, 2:29389 
(CONS 


THERMAL POWER PLANTS/ENERGY SOURCES 

Interaction of energy use on power plants and the environment, 
2:29399 (CONF-750346-) 

L POWER PLANTS/ENVIRONMENTAL EFFECTS 

Effects of power plant operation on the biota of a thermal 
discharge channel, 2:31185 (CONF-750425-) 

Effects of power-plant cooling-water entrainment on the drifti 
macroinvertebrates of the Wabash River (Indiana), 2:31207 
(CONF-750425-) 

Entrainment of estuarine lankton into a Mid-Atlantic power 
plant: delayed effects, 2:31194 (CONF-750425-) 

Evaluation of the impingement of fishes at four Duke Power 
Company steam generating facilities, 2:31228 (CONF-750425-) 

Interaction of energy use on power plants and the environment, 
2:29399 (CONF-750346-) 

Interim environmental guidelines for a 
evaluation-Pacific Northwest, 2: 29425 (PB- 

-- me)” of the propagation calculations, 2:29400 (CONF- 

West Virginia power plant evaluation, 2:29414 (PB-255460) 

THERMAL POWER PLANTS/FLY ASH 
Natural radioactivity of slag and fly-ash, 2:29409 
THERMAL POWER PLA /GAS TURBINES 
Future for combustion turbines, 2:29392 
THERMAL POWER PLANTS/NOISE POLLUTION CONTROL 

Noise reduction measures at work sites in power plants, 2:29402 
(CONF-750346-) 

Noise reduction by supplementary measures the 
Niederaussem lignite power plant as an example, 2:29403 
(CONF-750346- 

THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 


Energy storage by means of low vapor ‘pane or; heat 
retention materials kept a 


t atmospheric pressure t), 
2:29875 


heat storage for steam electric power 
ns peaking power engineering study. Final report, 2:29389 
(CONS/2863-5 


THERMAL POWER PLANTS/RETROFITTING 
Retrofitted feedwater heat storage for steam electric pow 
stations peaking power engineering study. Final rk ag 5.29389 
(CONS/2863-1 
L POWER PLANTS/SITE SELECTION 
Interim environmental guidelines for thermal power plant site 
evaluation-Pacific Northwest, 2:29425 (PB-255134) 
Objectives and methodics 
wer plant sites, 2:29424 (CONF-750346-) 
THERMAL POWER PLANTS/SLAGS 
Natural radioactivity of and fly-ash, 2:29409 
THERMAL POWER PLA /STEAM GENERATORS 
Treatment and harmless removai of waste water froin 
hydrofluoric acid pickling, 2:29401 (CONF-750346-) 
THERMAL POWER PLA /THERMAL EFFLUENTS 
uences of water coolant of the biotop especially from the 
perspective of fishing biology, 2:31209 (CONF-750346-) 
Fish biological studies in cooling ponds and cooling tower basins, 
2:31210 (CONF-750346-) 
POWER PLANTS/WASTE WATER 
2:2' 


INF-750346-) 
REACTORS/CRITICALITY 
Application of the single-channel continuous synthesis method to 
criticity and power distribution calculations in thermal reactors, 
2: 29650 (CEA-N-1884) 
THERMAL REACTORS/POWER DISTRIBUTION 
Application of the single-channel continuous synthesis method to 
criticity and power distribution in thermal 
2: 29650 (CEA-N-1884) 
Application of the single-channel continuous synthesis method to 
criticity and power distribution calculations in thermal reactors, 
2: 29650 (CEA-N-1884) 
THERMAL REACTORS/REACTOR LATTICE PARAMETERS 
Studies of thermal reactor benchmark data interpretation: 
ex tal corrections. Final report, 2:29664 (PB-260560) 
SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Sulfur dioxide in geothermal waters and gases, 2:29294 


THERMAL WATERS/CHEMICAL COMPOSITION 
Geothermal resources of the central depression of the Danubian 
Basin in Slovakia, 2:29237 
Geothermal exploration of the Parbati V field, 
Kulu district, Himachal Pradesh, India, 2: 
Systematic exploration of the Krisuvik high-temperature area, 
Reykjane Peninsula, Iceland, 2:29255 
L WATERS/GEOTHERMOMETRY 
Geothermal exploration of the Parbati Valley peewee field, 
Investigations of the Dun anomaly, v 
Vv tions of the Dunes geo y, 
ornia. Part IV. Geochemical studies of water 
silicates, 2:29253 (PB-259819) 
Inves' fi ns of tne Dunes geothermal anomal; Vi 
ves tions unes y, 
ornia. Part IV studies of water 
2:29253 (PB 259819) 
THERMAL WATERS/REINJECTION 
Seismic control during a reinjection experiment in the Viterbo 
region (Central Italy), 2:29305 
THE L WATERS/RESERVES 
Geothermal resources of the central depression of the Danubian 
Basin in Slovakia, 2:29237 
THERMIONIC CONVERTERS/ELECTRIC DISCHARGES 
Study on the auxiliary discharge efficiency in 
elements with inert 2:30068 (LAE-2465) 

THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
Advanced thermionic a conversion: joint highlights and 
status rt, 2:30069 (TID-27397) 

THERMIONIC CONVERTERS 
State and prospects of thermionic ener, 
THERMIONIC CONVERTERS/US 

Commercial application of thermionic conversion 
reactor energy source. A 1602 LA 
6621-MS) 

THERMOCOUPLES 

Instrumentation and Controls Division. Biennial 

September 1, 1974-September 1, 1976, 2:29712 = (ORNLS197 
Measurement and processing of temperature _—_ 

transfer surface of heat exchanger (LMFBR), 2: 29571 MUSV -mf 


1) 
recording of temperature pulsations, 2:29576 
THERMOCOUPLES/HEAT TRANSFER 
Effect of heat transfer from lateral surfaces of semiconductor 
thermoelements on the power output of thermoelectric 
converters, 2:30066 
THERMOCOUPLES/PERFORMANCE 
Operation experience with chromel-alumel thermocouples 1 mm 
in diameter used for wall-surface temperature measurements in 
sodium (LMFBR), 2:29580 (UJ V-mf-1) 
THERMODYNAMIC CYCLES 
See also BRAYTON CYCLE 
COMBINED CYCLES 
RANKINE CYCLE 
THERMODYNAMIC CYCLES/DESIGN 
Conceptual design of the blanket and power conversion system for 
a mirror hybrid fusion-fission reactor. Addendum 1. Alternate 
concepts. 12-month progress report addendum, July 1, 1975- 
June 30, 1976, 2:31601 (GA-A-14021(Add.1)) 
THERMODYNAMIC CYCLES/EFFICIENCY 
On 0s and marketing of two-stage absorption water 
chille 
THERMOELECTRIC GENERATORS/OPERATION 
Thermoelectric energy conversion, 2:30065 
THERMOELECTRIC GENERATORS/PERFORMANCE 
Effect of heat transfer from lateral surfaces of semiconductor 
thermoelements on the power output of thermoelectric 
converters, 2:30066 
THERMOLUMINESCENT DOSEMETERS 
Environmental monitoring by CaSO,:Dy TL dosimeters, 2:30682 
(KFKI-76-9) 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 
analysis on the retro-focus 
ulator. Interim :31497 (AD-A-032116) 
THERMOLUMINESCENT DC DOSIMETRY/QUALITY CONTROL 
“Eee control program for an Ontario Hydro operated 
thermoluminescence dosimetry service at nuclear generating 
stations, 2:29808 (HPD-75-6) 
OMETERS 


Instrumentation and Controls Division. 
tember 1, 1974- 1, 1976, 2: 197) 


ONUCLEAR 
See also CLOSED PLASMA DEVICES 
LEVITRON DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/BEAM INJECTION 
Neutral beam in an injection line, 2:31646 (AED- 
Conf-76-309-116) 


conversion, 2:30067 
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THERMONUCLEAR DEVICES/CONTROL SYSTEMS 


THERMONUCLEAR DEVICES/CONTROL SYSTEMS 
Computerized control and data acquisition system for the DPF-2, 
2:31688 (AED-Conf-76-309-066) 
THERMONUCLEAR DEVICES/DATA ACQUISITION 
SYSTEMS 
Command interpreter for the Padua data acquisition system, 
2:31686 (AE f-76-309-064) 
Computerized control and data acquisition system for the DPF-2, 
2: 31688 (AED-Conf-76-309-066) 
THERMONUCLEAR DEVICES/GETTERS 


He, D2 and T2 pumping and handling in fusion e: its using 
SORB-AC non-evaporable getter cartridges, 2: ice 1 (AED- 
Conf-76-309-005) 


THERMONUCLEAR DEVICES/NEUTRAL BEAM SOURCES 
Design of a megawatt neutral injector, 2:31645 (AED Con 76 


-115) 
High voltage series protection of neutral inj with crossed- 
eld tubes, 2:31638 (AED-Conf-76-309-112) 
THERMONUCLEAR DEVICES/SPECIFICATIONS 
Electromagnetic trap (Patent on electromagnetic collector for 
lasma confinement), 2:31594 
IONUCLEAR DEVICES/TRANSFO: 


IRRMERS 
Transformers with variable rise times in the toroidal device ETA- 
BETA II, 2:31629 (AED-Conf-76-309-040) 
ONUCLEAR FUELS 


Pellets for fusion reactor refueling —. 
January 1, 1976-December 1976, 2: {COO- 234-11) 

THERMONUCLEAR FUELS/CATALYSIS 
Plasma studies for a catalyzed-D noncircular Tokamak, 2:31642 

(AED-Conf-76-309-053) 

THERMONUCLEAR FUELS/DISTILLATION 

Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 2:31655 
(CONF-760935-55) 

THERMONUCLEAR FUELS/ELECTRON BEAM INJECTION 
Transfer and focusing of high current relativistic electron beams 

THERMO FUELS/FABRICATION 
thermonuclear fuel elements (Patent), 

2:2 

THERMONUCLEAR FUELS/ION BEAM INJECTION 

ERDA summer study of heavy ions for inertial fusion, Oakland/ 
Berkeley, Californsa, July 19-30, 1976. Final report, 2: 31669 
(LBL-5543) 

THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Laser-produced thermonuclear fusion. (1. part), 2:31673 
Laser-produced thermonuclear fusion. (2. part), 2:31675 
ae analysis on implosion of laser-driven target plasma, 
Programmed laser beams for optimum excitation of fusion 

reactions in fuel pellets (Patent), 2:31674 

THERMONUCLEAR FUELS/LASER-PRODUCED PLASMA 
Experiments for ogy ec confinement machines with laser- 

ey plasmas. Preliminary results, 2:31651 (AED-Conf-76- 

THERMONUCLEAR FUELS/TRANSPORT 
Investigation of the transportation requirements for fusion power 

plants, 2:31586 (BNWL-2025) 
ONUCLEAR REACTIONS/RESEARCH PROGRAMS 

Strategic plans for aa research and development, FY 1976-FY 
1981, 2:29962 aor 291) 

THERMONUCLEAR REACTOR COOLING SYSTEMS/HEAT 
TRANSFER 
Low activity blanket designs and heat transfer for experimental 

a reactors, 2:31641 (AED-Conf-76-309-073) 

M ted th fusio technology 
aterials problems associated wit ion reactor » 
2:31697 (INIS-mf-3213) 

THERMONUCLEAR REACTOR MATERIALS/ELECTRICAL 
INSULATORS 
Investigation on thermally stressed electrical insulators up to 

1000°C, 2:31691 (AED-Conf. 716-309-085) 

THERMONUCLEAR REACTOR MATERIALS/ION 
IMPLANTATION 
—_— ission from ion-implanted solids, 2:31700 (SAND-76- 

THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Radiation re studies at the rotating neutron source 
2:31701 (UCRL-50016-76-3) 
RMONUCLEAR REACTOR MATERIALS/NEUTRON 
REACTIONS 


Cross section calculation relevant to fusion reactor structural 
— _ IV. Contribution from pre-compound process, 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 

RADIATION EFFECTS 
ee — I: metals and alloys, 2:31693 (CONF- 
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Role of ion simulation in CTR materials development, 2:31695 
(CONF-760882-4) 
THERMONUCLEAR REACTOR MATERIALS/ 
QUANTITATIVE CHEMICAL ANALYSIS 
Radiochemical methods in the evaluation of nuclear data for 
fusion reactor technology, 2: 
THERMONUCLEAR REACTO TERIALS/ 
RADIOACTIVATION 
Activation from D-T fusion neutrons and resulting dose rates in 
JET, 2:31664 (AED-Conf-76-309-083) 
THERMONUCLEAR REACTOR MATERIALS 
Blisterin ee I: metals and alloys, 2:31693 (CONF- 


THERMONUCLEAR REACTOR MATERIALS/TRANSPORT 
Investigation of the transportation requirements for fusion power 
lants, 2:31586 (BNWL-2025) 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/EROSION 
—— a surface erosion in fusion reactors, 2:31696 (CONF- 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Methods to reduce surface erosion caused by radiation blistering, 
2:31694 (CONF-760882-2) 
Reduction of surface erosion in fusion reactors, 2:31696 (CONF- 


760921- 
THERMONUCLEAR REACTOR WALLS/SAFETY 
—- of surface erosion in fusion reactors, 2:31696 (CONF- 
THERMONUCLEAR REACTOR WALLS/SPUTTERING 


Methods to reduce surface erosion caused by radiation blistering, 
2:31694 (CONF-760882-2) 
— _ surface erosion in fusion reactors, 2:31696 (CONF- 
THERMONUCLEAR REACTOR WALLS/SWELLING 
Methods to reduce surface erosion caused by radiation blistering, 
2:31694 (CONF-760882-2) 
THERMONUCLEAR REACTOR WALLS/TEMPERATURE 
DISTRIBUTION 
Steady-state temperature profile of the tokamak reactor in the 
neoclassic mode, 2:31706 (CONF-761012-37) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di: 
See also THERMONUCLEAR REACTOR WALLS 
Towards fusion power (General review), 2:31592 (RRC-7) 
THERMONUCL REACTORS/AFTER-HEAT 
Radioactivity afterheat of and related of 
maintenance and waste disposal, 2:31663 (AED-Conf-76-309- 


060) 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Me apa 10, No. 12, 1976 Bibliography, author index, subject 
pendix, 2:31457 
THERMO CLEAR REACTORS/BINARY-FLUID SYSTEMS 
Nuclear fusion systems analysis research. FY 1975 annual report, 1 
July 1974-30 raed 1975, 2:31667 (COO-2779) 
THERMONUCLEAR REACTORS/BRAYTON CYCLE 
Nuclear fusion systems analysis research. FY 1975 annual report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779 
REACTORS/DATA ACQUISITION 


Internal plasma di with an on-line data acquisition system 
for multiple magnetic tina 2:31689 (AED-Conf- 76-309-067) 
_ CTORS/NEUTRAL ATOM BEAM 


INJECTIO 

7 gases: a preliminary assessment, 2:31658 (UCID- 

Trans} reactor theory. report, ll 

ransport y 

Tyanoport and reactor theory, Progress report, October 
ransport reactor ry. Progress + 
December 31, 1976, 2:29663 (LA-6682-PR) 

THERMONUCLEAR REACTORS/NUCLEAR DATA 


COLLECTIONS 
Nuclear data for development of fusion reactors. The present 
situation and about the use of nuclear data, 2:31707 
THERMONUCL REACTORS/PERFORMANCE 
Laser fusion for tion of electrical power, 2:31676 
REACTORS/PLANNING 


devices research and development needs, 


2:31595 
Predemonstration fusion devices 
2:31588 (CONF. 1609942) 
THERMONU 


ICLEAR REACTORS/PLASMA DIAGNOSTICS 
Internal plasma diagnostic with an on-line data acquisition system 
for multiple magnetic probes, 2:31689 (AED-Conf.76-309-067) 
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THERMONUCLEAR REACTORS/PULSE GENERATORS 
— - aaa conversion with a dc superconducting magnet, 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTES 
Fusion reactor wastes, 2:28958 (CONF-761020-) 
THERMONUCLEAR REACTORS/RADIOACTIVITY 
Radioactivity and afterheat of FINTOR and related problems of 
maintenance and waste disposal, 2:31663 (AED-Conf-76-309- 


060) 
THERMONUCLEAR REACTORS/RANKINE 
Nuclear fusion systems analysis research. FY 1975 <n report, 1 
July 1974-30 June 1975, 2:31667 (COO-2779) 
THERMONUCLEAR REACTORS/REACTOR MAINTENANCE 
Radioactivity and afterheat of FINTOR and related problems of 
maintenance and waste disposal, 2:31663 (AED-Conf-76-309- 


060) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Onstration fusion devices research and development needs, 
Review of h : historical and 
w of fusion research p 7 summary 
2: "31588 (BNWL-2011) 
Review of fusion research p : historical summary and 


THERMONUCLEAR REACTO 2: 3158 (BNWL-2011) 


S/SAFETY 
Safety review of plants, 2:31666 (BNWL- 


2024) 

REACTORS/SITE SELECTION 
commercial fusion power plants, 2:31665 (BNWL-2015) 
CTORS/SUPERCONDUCTING 


ai 2:3162 
REACTORS/TECHNOLOGY 
ASSESSMENT 
Tae wer: likelihood and 2:30905 
INUCLEAR REA RS/TOPPING CYCLES 
bir noma application of thermionic conversion using a 
na. A preliminary assessment, 2:31602 (LA- 
1 
THERMONUCLEAR REACTORS/VACUUM SYSTEMS 
General consideration on vacuum system for the fusion reactor, 
2:31678 (AED-Conf-76-309-002) 
ONUCLEAR WEAPONS 


See NUCLEAR WEAPONS 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIOPHOSPHORIC ACID ESTERS/RADIOSENSITIVITY 
EFFECTS 


Radiation and hydrodynamic effects on template ies of 
pen in extracellular synthesis of RNA, and bey hate 
radioprotection of T2-DNA tem properties (Gamma 
2:31104 (ERDA-tr- 
THORAX 
See CHEST 
THORIUM/ACTIVATION ANALYSIS 
Possibility of multielemental analysis of slurry in study of 
geological section of wells, 2:28486 
THORIUM/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X. hotoemission 
troscopy, review), 2:30285 (GONE 
IRRECASTING 


THO 
Fuei supply (U, Pu, Th), 2:28946 
THORIUM/FUEL CYCLE 
Assessment of the thorium fuel cycle in power reactors, 2:29641 
(ORNL/TM-5565) 
THORIUM/RADIOACTIVE WASTE PROCESSING 
Technical soaps - a possibility of decontaminating thorium- 
contaminated waste waters, 2:28988 
THORIUM 234/X-RAY OSCO) 
cao trometric determination of thorium in bone and other 
ical materials (7**Th), 2:30330 (ANL-76-88(Pt.2)) 
THORIUM CARBIDES/AMOEBA EFFECT 
-temperature 


-cooled reactor 1979, TORN 
a anuary 1, 1974-June 30, 1975, 2:29523 (ORNL- 
5108) 


THORIUM ISOTOPES/BIOLOGICAL RADIATION EFFECTS 
Chromosome aberrations in the peripheral lymphocytes of 
thorium workers with low body burdens of *"*Bi (Thorotrast, 
RIUM ORES/GAMMA LOGG 


Bore hole logging system A 
2:28859 


TIN ALLOYS/INTERNAL FRICTION 


THORIUM OXIDES/ADSORPTION HEAT 
Heats of immersion in the thorium oxide-water system at elevated 


2:30304 
THO 
"Brogres epor. uary 1, 974 June 975, 2: (ORNL- 


08) 
THORIUM OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 
y, review), 2:30285 (CONF-760956-4) 
THORIUM OXIDES/PYROMETALLURGY 
— of uranium from (Th,U)O: solid solutions (Patent), 


THOROTRAST/BIOLOGICAL RADIATION EFFECTS 
Chromosome aberrations in the peripheral lym; ripen 
thorium workers with low body burdens of *!*Bi (Thorotrast, 
thorium), 2:31162 (ANL-76-8 2)) 
THROMBOSIS/DIAGNOSIS 
Comparative evaluation of current scanning agents for thrombus 
detection (751, /sup 99m/Tc tracer techniques), 2:31066 
THROMBOSIS/DIAGN C TECHNIQ 
Radioiodinated autologous fibrinogen: a rapid method of 
preparation for clinical use 3 2:3106. 
HROMBOSIS/ al f for thrombus 
parative evaluation o' ee scanning agents for 
99m/Tc tracer techniques), 2:31066 
THULIUM CHLO PROPERTIES 
Heats of dilution aa ~~ eous rare earth electrolyte solutions 
at 25°C. III. Rare earth c hlorides, 2:30385 
(OCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 
ey in pharmacokinetics (Measurement of 5-FU, 
uracil, thymine, nucleosides, morphine), 2:30947 (CONF- 


751027-) 
I iG METHODS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
nucleosides, morphine), 2:30947 (CONF- 
OCYTES/IMMUNE REACTIONS 
Developmental approach to the study of immunological 
Progress report, May 1, 1976-December 31, 1976, 2:31144 
(ORO-3792-20) 
OCYTES/RADIOSENSITIVITY 
Radiosensitivity of human lymphocytes and thymocytes (Gamma 
radiation), 2:31113 
THYMOCYTES/SURVIVAL CURVES 
Radiosensitivity of human lymphocytes and thymocytes (Gamma 
radiation), 2:31113 
THYMUS/BICLOGICAL RADIATION EFFECTS 
Effects of preventive administration of ATP on biosynthesis of 
uridylic nucleotides from rat tissue uracil following prolonged 
y-irradiation, 2:31138 (ERDA-tr-222) 
ULIN/LABELLING 


THYROG 
tein label, 2:30420 


ANNING 
Comparative evaluation of '*°I and /sup 99m/Tc for thyroid 
studies, 2:31030 
THYROIDECTOMY/BIOLOGICAL EFFECTS 
Lack of effect of calcitonin on the regulation of vitamin D 
metabolism in the rat, 2:30977 
TIDAL POWER 
Internal tides in the ocean, 2:29363 
Tidal water movements, 2:30034 (BNL-50484) 
TIDAL POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental impacts of nonfusion power systems — on 
SS effects of all power sources that may 
itive with fusion reactor power plants), 2: 30012 (BNWL- 


TIN/ATOM-ATOM COLLISIONS 
Crossed-molecular beam apparatus 2: 
interface (Angular and energy distribu’ 2:31317 (1S-4033) 
TIN/ATOM-MOLECULE COLLIS 
Crossed-molecular beam apparatus time-of-flight 
interface (Angular and a 2:31317 (IS-4033) 
TIN 118 TARGET/PHOTONU REACTIONS 
Pre-equilibrium particle decay in the photonuclear reactions 
(Exciton and quasi-deuteron models), 2:31392 (ORO-5128-4) 
TIN ALLOYS/FABRICATION 
Study of critical currents of very thin multilayered 
Final report (NbsSn), 2:30242 — 
TIN ALLOYS/INTERNAL FRICTION P 


structures. 
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THORON 
See RADON 220 
TIDAL WAVES 
See TSUNAMIS 
See also THOROTRAST ae 


TIN ALLOYS/MECHANICAL PROPERTIES 


TIN ALLOYS/MECHANICAL PROPERTIES 
Effects of internal and external hydrogen on mechanical 
properties of beta III i Fone sheet, 2:30236 
fe) uni segregation ming e e 
emision techn ue. Annual technical progress ri 
uary 1, 1976-December 31, 1976, 2: (COO-2166.23) 
TIN "ALLOY$/SUPERCONDU CTIVITY 
Study of critical currents of very thin multilayered structures. 
Final report (NbsSn), 2: 30242 ( (EPRI-TD-193) 
TIN ALLOYS/SUPERCONDUCTORS 
Niobium-tin superconductors for fusion research, 2:30240 (AED- 
Conf-76-309-008) 
TIN COMPOUNDS/THERMODYNAMIC PROPERTIES 
A combined least sums and least squares approach to the 
evaluation of thermodynamic data networks. Interim report, 
2:30422 (PB-259 637) 
/DRAG 


Determination of tire drag by measuring the automobile fuel 
consumption, 2:30310 
OLYSIS 
of plastic waste and scrap tires into chemical raw 
maar especially by pyrolysis, 2:30120 


BONE MARROW 
EPITHELIUM 
= TICULOENDOTHELIAL SYSTEM 


‘KIN 
TISSUES/ACTIVATION ANALYSIS 
Total body sodium and chlorine in normal adults a determined by 
—— activation analysis (Males and females), 2:30332 (BNI 


646) 
TISSUES, BIOLOGICAL RADIATION EFFECTS 
Effects of preventive administration of ATP on biosynthesis of 
uridylic nucleotides from rat tissue uracil following prolonged 
irradiation, 2:31138 (ERDA-tr-222) 
TISSUES/CHEMICAL COMPOSITION 
Seasonal variation in body composition of the meadow vole 
(Microtus pennsylvanicus, 2:30918 
UES/ISODOSE CURVES 


Effects of tissue inhomogeneities on dose pee in cylinders 
irradiated by negative-pion beams, 2:3 


TITANIUM 
See also TITANIUM-ALPHA 
ANIUM/BIBLIOGRAPHIES 


Titanium and titanium alloy creep (a yp my y with abstracts). 
Report for 1964-Jun 1976, 2:30244 (NTIS/PS-76/0645) 
TITANIUM/CREEP 
and titanium alloy creep (a biblio with 
rt for 1964-Jun 1976, 2:30244 (NTIS/PS- 
'UM 46 TARGET/NEUTRON REACTION: 

Measurement of sub-Coulomb-barrier char; 
from aluminum and titanium bombarded 
(Cross sections), 2:31400 

TITANIUM 48 TARGET/NEUTRON REACTIONS 

Measurement of sub-Coulomb-barrier charged 
from aluminum and titanium bombarded 
(Cross sections), 2:31400 

TITANIUM ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
ASTROLOY 
INCONEL X750 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/BIBLIOGRAPHIES 
— and titanium alloy creep (a with 
rt for 1964-Jun 1976, 2:30244 (NTIS/PS-76, 
TITA UM ALLOYS/CREEP 
and titanium alloy creep (a biblio with 
rt for 1964-Jun 1976, 2:30244 (NTIS/PS- 
UM ALLOYS/STRESS CORROSION 

Role of hydrogen in stress corrosion cracking, 2:30277 
'ANIUM E ALLOYS/EMB 

Investigation of the fracture of near-alpha titanium alloys in high 
pressure hydrogen environments, 2: Boze 

TITANIUM BASE ALLOYS/INTERNAL FRICTION 

— on internal friction of several titanium alloys, 


TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
“oe of internal and external hydrogen on mechanical 
— ies of beta III titanium alloy sheet, 2:30236 
TITAN BASE ALLOYS/STRESS CORROSION 
Influence of loading mode on the stress corrosion susceptibility of 
various alloy/environment systems, 2:30280 
TITANIUM BASE ALLOYS/YIELD STRENGTH 
Effect of hydrogen and temperature on the strength and modulus 
of beta phase Ti alloys, 2:30276 
TITANI BASE ALLOYS/¥. OUNG MODULUS 
gs ture on the strength and modulus 
of beta phase Ti alloys, 2:30276 


icles emitted 
5-MeV neutrons 


icles emitted 
y 15-MeV neutrons 
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TITANIUM CARBIDES/CORROSION RESISTANCE 
Observations on the behavior and requirements for hard materials 
in liquefaction systems, 2:28298 (CONF-751 194-) 
‘ANIUM HYDRIDES/NUCLEAR MAGNETIC RESONANCE 
NMR studies of structure and diffusion in metal hydrides, 2:29060 
TITANIUM HYDRIDES/PHASE STUDIES 
NMkR studies of structure and diffusion in metal hydrides, 2:29060 
TITANIUM HYDRIDES/SELF-DIFFUSION 
Ab initio calculations of self-diffusion of hydrogen in titanium 
hydride, 2:30313 
TITANIUM-ALPHA/INTERNAL FRICTION 
a= hydrogen on internal friction of several titanium alloys, 
2 
TOBACCO MOSAIC VIRUS/MESSENGER-RNA 
Messenger RNA for capsid protein isolated from tobacco mosaic 
virus-infected tissue, 2:31078 
TOBACCO MOSAIC VIRUS/NUCLEOTIDES 
Study of nucleotide sequence er between strains of 
tobacco mosaic virus, 2:31077 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Metabolic balances of ?!°Pb and ?"°Po at natural levels, 2:31182 ; 
TOBACCO SMOKES/QUANTITATIVE CHEMICAL ANALYSIS : 
Analysis of ——. smoke by Fourier transform infrared 
spectrometry, 2:30356 
IKAMAK DEVICES 


See also ATC DEVICES 
DOUBLET-3 DEVICE 
JET TOKAMAK 
PETULA TOKAMAK 
TFR TOKAMAK 
TORMAC DEVICES 
TOKAMAK DEVICES/CIRCUIT BREAKERS 
Ohmic heating DC circuit breakers with liquid-metal plasma 
valves, 2:31632 (AED-Conf-76-309-095) 
TOKAMAK DEVICES/CONTROL SYSTEMS 
Design and operation of the DITE — supplies and control 
systems, 2:31631 (AED-Conf-76-309-091) 
TOKAMAK DEVICES/DIVERTORS 
Design construction and operation of the DITE divertor field 
system, 2:31680 (AED-Conf-76-309-020) 
TOKAMAK DEVICES/LIMITERS 
Time and space resolved temperature measurements of a limiter in 
a Tokamak discharge using an infra-red camera, 2:31690 (AED- 
Conf-76-309-068) 
TOKAMAK DEVICES/MAGNET COILS 
Design and manufacture of the ASDEX toroidal field coils, 
2:31613 (AED-Conf-76-309-028) 
Technical concept for the multipole coils of ASDEX, 2:31612 
(AED-Conf-76-309-027) 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Poloidal field for a 1.7 MA Tokamak. Comparison between an 
iron and an air core transformer, 2:31607 VAED-Conf- 76-309- 


016) 
TOKAMAK DEVICES/MAINTENANCE 
Accessibility and replacement as prime constraints in the 
large Tokamak experiments, 2:31685 (AED-Conf-76- 
TOKAMAK DEVICES/NEUTRON FLUENCE 
Neutronic study of the Culham conceptual Tokamak reactor 
MKII, 2:31598 (AED-Conf-76-309-086) 
TOKAMAK DEVICES/NEUTRON FLUX 
Neutron streaming problems in the ‘FINTOR 1’ design, 2:31600 
(AED-Conf-76-309-088) 
TOKAMAK DEVICES/PLANNING 
Recent development in the FINTOR design, 2:31581 (AED-Conf- 
76-309-050) 
TOKAMAK DEVICES/POWER SUPPLIES 
Design and tion of the wee ed er supplies and control 
systems, 2:31631 (AED-Conf-76-309-091) 
TOKAMAK DEVICES/SUPERCONDUCTING MAGNETS 
Studies on design and tests of superconductors for Tokamaks, 
2:31609 (AED-Conf-76-309-021) 
TOKAMAK DEVICES/TRANSFORMERS 
Transformer design for a proposed technical feasibility Tokamak 
reactor, 2:31627 (AED-Conf-76-309-017) 
TOKAMAK TYPE REACTORS/CRYOPUMPS 
Boundary conditions for cryopumping in fusion machines of the 
Tokamak type, 2:31704 
Cryopumps for tokamak nuclear fusion reactors, 2:31705 
TOKAMAK TYPE REACTORS/DIVERTORS 
Practical feasibility of a bundle divertor for a Tokamak power 
reactor, 2:31682 (AED-Conf-76-309-051) 
TOKAMAK TYPE REACTORS/ELECTRIC CONDUCTIVITY 
Energy —— for resistive perturbations in Tokamaks, 2:31538 
(IPP-6/149) 
power it environs, 
2:31614 (BNWL2021)" 
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TOKAMAK TYPE REACTORS/EQUILIBRIUM PLASMA 
Computational study of MHD equilibrium of noncircular tokamak 
reactor — 2:31529 


TO. TYPE REACTORS/HIGH-FREQUENCY 


CONE of plasma in tokamak T- 
2:31476 (co -761012-40 


Plasma heating systems p! sew for the Ar, experimental 

TO K TYPE REACTORS/LIMITING VALUES 
Technical limitations on —_ Tokamak reactors. Pt. 2, 

2:31582 (AED-Conf-76-309-056) 

TOKAMAK TYPE REACTORS/MAGNETIC FIELDS 

Magnetic field considerations in fusion power plant environs, 
2:31614 (BNWL-2021) 

TOKAMAK TYPE REACTORS/ 
MAGNETOHYDRODYNAMICS 
Numerical simulation of magnetohydrodynamic processes in a 

tokamak, 2:31524 (CONF-761012-41) 

TOKAMAK TYPE REACTORS/MEETINGS 
Argonne National Laboratory papers presented at second ANS 

vont meeting on the technology of controlled nuclear fusion, 
1584 (ANL/FPP/TM-74) 
KAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
TONJECTION 
Energetic 
tokamaks, 2:3 
Experiments on ll plasma by means 
oo atoms in the tokamak- 1 Unit, 2: 31477 (CO (CONF-761012- 
Low energy SCONE 3586) 
2: 31460 C (CEA-CO -3586 
Plasma heating systems ane for the Ar, 
wer reactor, 2:31461 (CONF. 760958-8) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 
of tearing modes in tokamaks, 2:31545 age | 
el for resistive perturbations in Tokamaks, 2:31538 
(IPP-6/149) 
Stability limitations on high-beta tokamaks, 2:31544 (PPPL-1320) 

TOKAMAK TYPE REA IRS/REACTOR MAINTENANCE 

Tokamak reactor concept with servicing capability, 2:31683 
(AED-Conf-76-309-057) 

TOKAMAK TYPE REACTORS/REPAIR 

Tokamak reactor with servicing capability, 2:31683 
(AED-Conf-76- 
TOKAMAK TYPE REACTORS/REVIEWS 
2:31 
TOKAMAK TYPE REACTORS/SHIELDING 
ic field considerations in fusion power plant environs, 
2:31614 (BNWL-2021) 

TOKAMAK TYPE REACTORS/SPENT FUELS 

Isotopic enrichment of plasma exhausts from controlled 
thermonuclear reactors by cryogenic distillation, 2:31655 
(CONF-760935-55) 

TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
simulation of 

Id coils, 2:31619 5) 
current su} luctors for tokamak toroidal field coils, 
31624 (O -5636) 
solenoid, 2:31618 (ORNL/ 


ORPUS-1: a pulsed 
TM-5635) 
oroidal field coil system of the Oak Ridge EPR reference design, 
2:31625 (ORNL/TM-5636) 

TOKAMAK TYPE REACTORS/TEMPERATURE 
DISTRIBUTION 
Steady-state temperature profile tokamak reactor in 

neoclassic mode, 2:31706 (CONF-761012-37) 
CTORS/TRAPPED-P. 


ing and 
2:31468 
ILUENE/ELECTR 


NEGATIVITY 
Relative gas-phase acidities and basicities from a proton potential 
model, 2:30399 
TOLUENE/HYDROGENATION 
Hydrogenation of olefins over nickel/silica catalysts, 2:28663 
hydrocarbons, 3287 33 


TONSILS 
See LYMPHATIC SYSTEM 
TOOLS 


Simple demountable device to fx in rings, 230487 
imple untable device to ight in rings, 2: 
TOPPING CYCLES 


Cod Progress report, October 1976, 2:28249 


Coal technol 
TOPPING CYCLES/THERMIO 


report on tormac theory, 

1976 (Sheath structure, equilibrium, micr = 

PPL-EPRI-5) 

TOROID. REACTORS/REFRIGERATION 

oe requirements for fusion reactors based upon the 

TOROID EVICES/BETA RATIO 
Results of SPICA, Pt. 5, Pe 31590 (INIS-mf-3309) 

TOROIDAL SCREW PINCH DEVICES/PLANNING 
oe a of ETL TPE-2 experiment, 2:31577 (AED-Conf- 


US 
TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 
Total energy systems: Solar Energy Program semi-annual review, 
July 1976 2:29138 (SAND-76-5758) 
'AL-ABSORPTION SPECTRO) 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS 
Is solar energy the long-term solution to the ener, 
TOWER FOCUS POWER PLANTS/CENTRAL 
ag ha th/ bench model cavity receiver steam generator, 
Solar materials and components test program. Final report, 
2:29209 (PB-253480) 
TOWER FOCUS POWER PLANTS/DESIGN 
Multimodule practical solar-thermal-electric its, 2:29143 
TOWER FOCUS POWER PLANTS/HELIOST. 
Model for calculating heat flux from mirror fields of tower-type 
solar power plants, 2:29144 
TOXICITY IRMATION CENTERS 
at Information Response Center literature search index. 
II. 2101-2600, 2:31231 (ORNL/TIRC-76/5) 
TOXINS/CHEMICAL PROPERTIES 
Some biochemical characteristics of a toxic substance isolated 
from the or of lethally irradiated animals during the period 
of the intestinal syndrome, 2:31151 (ERDA-tr-222) 
TRACER TECHNIQUES 
See also ISOTOPE DILUTION 
TRACER TECHNIQUES/MEETINGS 
Proceedings of the second international conference on stable 


(DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 


See also LEVITATED TRAINS 
TRAINS/ELECTRIC MOTORS 
State and prospects in the development of passenger and freight 
electric cars, 2:30147 
TRAINS/REGENERATIVE BRAKING 
a on energy regeneration in rapid transit systems, 
2:301 


UILIZERS 
See also CHLORPROMAZINE 
IMIPRAMINE 
TRANQUILIZERS/METABOLISM 
Simultaneous measurement of plasma levels of i 
desipramine in ment with primary affective disorders 
labeled analogs), 2:30990 (CONF-751027-) 
TRANQUILIZERS/QUANTITA TIVE CHEMICAL ANALYSIS 
“me measurement of plasma levels of imipramine and 
in patients with primary affective disorders 
(Deuterium labeled 2:30990 (CONF-751027-) 
UILLIZERS 


See TRANQUILIZERS 
‘S. ASES 


See AMINOTRANSFERASES 
TRANSDUCERS/CALIBRATION 
Pressure difference measurements using SE 1150/W.G. pressure 
transducers, 2:29572 (UJV-mf-1) 
TRANSDUCERS/DESIGN 
“ae transducer with laminated coupling wedge (Patent), 


crisis, 2:29139 


233S TRANSDUCERS/DESIGN 
TOTAL ENERGY SYSTEMS 
INSTABILITY 
Further numerical study of the dissipative trapped-electron 
instability in tokamaks including ic curvature drift 
resonances. Interim report, 2:30541 {AD-A-029381) 
Short-wave instabilities on a. electrons in tokamak with 
high-pressure 2:31 
TOKAMAK TYPE REACTORS/TURBULENT HEATING 


TRANSFER (ELECTRON) 


ISFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFERASES 
See also AMINOTRANSFERASES 
PHOSPHOTRANSFERASES 
TRANSFERASES/BIOASSAY 
New assay for ATP sulfurylase based on differential solubility of 
the sodium salts of adenosine 5'-phosphosulfate and sulfate (*°S 
tracer techniques), 2:30961 
TRANSFORMERS 
Transformers with variable rise times in the toroidal device ETA- 
BETA II, 2:31629 (AED-Conf-76-309-040) 
TRANSFORMERS/DESIGN 
Transformer a for a proposed technical feasibility Tokamak 
reactor, 2:31627 (AED-Conf-76-309-017) 
TRANSFORMERS/DIELECTRIC MATERIALS 
Appraisal of tests and standards for the evaluation of electrical 
insulating fluids, 2:29431 (PB-253110) 
TRANSFORMERS/PERFORMANCE TESTING 
Load and aging decrease transformer BIL, 2:29436 
TRANSITION ELEMENT ALLOYS/ANTIFERROMAGNETISM 
Antiferromagnetism of the a-Mn Dey 2:30224 
TRANSITION ELEMENTS/CRYSTAL STRUCTURE 
Progress report, May 1, 1976-April 50. 1977 (Univ. of Virginia), 
2:30223 (ORO-3105-56) 
TRANSITION ELEMENTS/HYDRIDATION 
Hydride formation, 2:30264 
TRANSIT-TIME MAGNETIC PUMPING 
Semiquantitative estimates of currents generated by 
monochromatic waves in toroidal plasmas, 2: 31472 
TRANSIT-TIME MAGNETIC PUMPING/GUIDING-CENTER 
‘ven wave heating and transit ene chagnetto pumping in 
iding-centre model of a ven 2:31471 
TRANSPORTATION IN SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/COMPARATIVE 
EVALUATIONS 
— of relative pollution risk and economics of ship versus 
line a rt of OCS oil to onshore terminals, 2:28710 
TRAN SPORTATION SYSTEMS/CONTROL SYSTEMS 
Coal getting, wth haulage, and materials transport 
automation, 2:28440 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
oD to reducing...energy use budget costs, 2:29984 (FEA/E-76/ 


What is energy conservation, 2:30076 (LBL-5919) 
TRANSPORTATION SYSTEMS/HYDROGEN FUELS 
Hydrogen-via-electricity: a candidate transitional i 
may system concept. ETA report PT-67, 2:29068 A-77- 


) 
TRANSPORTATION SYSTEMS/SAFETY 
safety research the sixth w on 
national transportation problems, 2: (DOT-TST-76- 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLU ONIUM 
TRANSURANIUM ELEMENTS/ELECTRONIC STRUCTURE 
— studies of actinide materials (X-ray pho 
troscopy, review), 2:30285 (CONF-760956-4) 
TRA SURANIUM ELEMENTS/NONDESTRUCTIVE 
ANALYSIS 
Review of methods for the detection of 10 nCi/g of transuranic 
isotopes in solid waste, 2:28964 (UCRL-52200 
TRANSURANIUM ELEMENTS/SOIL 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
TRANSURANIUM ELEMENTS/UPTAKE 
Relationship of microbial processes to the fate of transuranic 
elements in soil, 2:30845 (BNWL-SA-5971) 
TRAPPED-P/.RTICLE INSTABILITY 
Further numerical study of the dissipative trapped-electron 
instability in tokamaks including ma; curvature drift 
resonances. Interim report, 2:30541 (AD-A-029381) 


Short-wave instabilities on trapped electrons in tokamak with 
high-pressur 2:31 
TRIGLY DES/BIOCHEMICAL REACTION KINETICS 


Role of apolipoprotein A-I in the structure of ——- serum high 
density lipoproteins: reconstitution studies, 2:3094 
trioctanoin: a sensitive, safe test for fat malabsorption ('*C), 
2:30997 (CONF-751027-) 
1,3,7-TRIMETHYLXANTHINE 
See CAFFEINE 
TRIPLET PARTICLES 
See QUARKS 
ATERIALS HANDLING 
Quality assurance for systems at the LLL tritium facility, 2:30498 
(UCRL-50016-76-3) 
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scheme for the J.E.T. experiment, 2:31662 
(AED Conf. 6-309-048) 
TRITIUM/REMOVAL 
— 1974 annual report of operation, 2:30391 (LA-tr-77- 
as “eee 1975 annual report of operation, 2:30392 (LA-tr-77- 


) 
In f d Kr d ing of 
vestigation of removal of T an uring processing 
pew UO, in oxygen medium, 2:28933 
Tritium control by water — in a nuclear fuel reprocessing 
lant, 2:28925 (NEDG-1134 
OXIDES/ENVIRONMENTAL TRANSPORT 
Review of monitoring instruments for transuranics in fuel 
fabrication and reprocessing plants. A —_— report to the 
physical and technological pro vision of Biomedical 
and Environmental Research, U.S. Energy Research and 
Development Administration, 2:30813 (UCRL-52123) 
'ARGET/PROTON REACTIONS 
of the *H(p,y)*He reaction from 17 < E/sub < 30 MeV 
distribution and asymmetry, ‘He res at V with 
Cid of 3.5 MeV), 2:31405 (ORO-3624-17) 
ng-term effects o exposure on generations 
trout (Salvelinus fontinalis), 2:31247 


TRUCKS/DIESEL ENGINES 
Feasibility test on compounding the internal combustion engine 
— vehicles, Task II. Final report, 2:30151 (COO- 


TRUCKS/RANKINE CYCLE ENGINES 
Feasibility test on es age 4 the internal combustion engine 
oS tive vehicles, Task II. Final report, 2:30151 bo. 
TRYPAFLAVINE 
See ACRIFLAVINE 
TRYPSIN/ENZYME INHIBITORS 
Soybean trypsin inhibitor. Crystallization and x-ray 
crystallographic study, 2:30920 


Tsunamis effects at coastal sites due to offshore faulting, 2:29809 
(IA-LD-1-106) 


TRANSIT-TIME MAGNETIC PUMPING 


TUB 
(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/HEAT TRANSFER 
Improvement of aborption cooling systems through advanced heat 
transfer technology, 2:29176 (SAN/1122-76/2) 
TUBES/MAGNETIC FIELDS 
Field penetration by diffusion into a conducting shell, 2:31453 
(SAND-77-0033) 
TUBES/STANDARDS 
Nickel-chromium-molybdenum-columbium alloy seamless tubes 
(AMS 5590 with additional requirements), 2:29625 (RDT-M-3- 
30T(Rev.)(4-76)) 
TUBES (CONDUITS) 


TUFF, 
Neutron logging. turated media, 2:30711 


— )” plutonium (VI) on Los Alamos tuff, 2:30840 (CONF- 
TUMOR CELLS 
See also ASCITES TUMOR CELLS 
TUMOR CELLS/ANTIGENS 
— of ete oe to dibutyryl cyclic adenylic acid on the 
yr of SV40 tumor cells, 2:31093 
TUMOR CELLS/ ROWTH 
Effects of hydroxyurea on recovery from > 
cells at the stationary phase of growth = ), 
2:31108 (ERDA-tr-222) 
TUMOR CELLS/LABELLING 
Labeling blood cells with /sup 99m/Tc, 2:31023 
TUMOR CELLS/RADIATION INJURIES 
Effects of hydroxyurea on recovery from radiation 
2:31108 (ERDA-tr-222) 
TUMOR CELLS/RADIONUCLIDE KINETICS 
Com tive study of tumor uptake and tissue distribution of 
™1InCls, and 2:31056 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 


RA/PHOTOSYNTHESIS 
Model of stand photosynthesis for the meadow tundra 
Barrow, Alaska, 2:30834 
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TUNGSTEN/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
as from it in the purified flue gas, 2:28317 (CONF- 


use of x-ray photoelectron 
adsorbed molecules. Final rt, 2: 253,91) 
TUNGSTEN 182 TARGET/ IN 12 REACTIONS 
Quadrupole transfer s for deformed rare-earth nuclei as 
— with heavy-ion induced two-nucleon transfer reactions, 
TUNGSTEN CARBIDES/CORROSION RESISTANCE 


gn ee on the behavior and requirements for hard materials 
uefaction systems, 2:28298 INF-751 
COMPLEXES/BOND 


of tan ad and a correlation of 
v(CS) frequencies with C-S bond distances in metal 
thiocarbonyl complexes, 2:30395 

TUNGSTEN IONS/EMISSION SPECTRA 

SMS” ionized atoms of tokamak interest, 2:31505 (LA- 

TUNGSTEN IONS/OSCILLATOR STRENGTHS 

7k ed ionized atoms of tokamak interest, 2:31505 (LA- 
TUNNELS/EXCAVATION 
Drivin, noe aa und roadways: home and abroad, 2:28419 
ES/AERODYNAMICS 
Sandia vertical-axis wind turbine project. Technical 
7 April-June 1976, 2: 29374 (SAND-76-0581) 
NE BLADES/DESIGN 
Design of transonic cascades by conformal transformation of the 
x... characteristics, 2: 28888 (COO-3077-136) 
-axis wind turbine Technical quarterly 
ril-June 1976, 2: AND-76-0581) 
NE BLADES/FABRICATIO 
—— of laminated wooden blades to a two-meter Darrieus 
vertical axis wind turbine, 2:29373 (SAND-75-0284) 

TURB NE BLADES/PERFORMANCE TESTING 

— of laminated wooden blades to a two-meter Darrieus 
vertical axis wind turbine, 2:29373 (SAND-75-0284) 

TURB NE BLADES/TWO-PHASE FLOW 


Calculations of two-phase dispersed droplet-in vapor flows 
including normal shock waves, 2:29319 (UCRL-50016-76-3) 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/DESIGN 


Method for the production of electrical current (Paten::, 2:29394 
TURBINES/MATERIALS TESTING 
Program of research on steel for utility applications: a summary of 
a workshop held in Palo Alto, California in December 1974, and 
its subsequent implementation, 2:30215 (EPRI-FP-274-SR) 
TURBOGENERATORS/DESIGN 
Large capacity nuclear generators, 2:29692 
TURBOGENERATORS/EQUIPMENT PROTECTION 
DEVICES 
a of large capacity nuclear turbo-generator sets and of 
their auxiliary equi t, 2:29854 
TURBOGENERATORS/OPERATION 
Large ca a nuclear generators, 2:29692 
T ENGINES/COMBUSTORS 
Combustion measurements in air breathing propulsion engines. 
Survey and research needs, 2:30124 
TURBULENT FLOW/BENCH-SCALE EXPERIMENTS 
Visual amen eee transition to turbulent flow in porous media, 
2:2861 
TURBULENT FLOW/BIBLIOGRAPHIES 
Shear flow. Part III. General studies (a 
—_— Report for 1965-Oct 1976, 2:313: S/PS-76/ 
TURBULENT HEATING 
Heating 
y 31468 (N-75-29549) 
Instabilities and turbulence in a 
transversal current, 2:31543 (IP 206) 
TURKEY/GEOTHERMAL EXPLORATION 
Geophysical studies in Saraykoey-Kizildere, Geothermal field, 
Turkey, 2:29288 
Y/GEOTHERMAL WELLS 
ee drilling and well testing in the Afyon area, Turkey, 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Ai modeling. Final report, 2:29800 


two-phase dispersed droplet-in vapor flows 
normal shock waves, 2:29319 


0 (UCRE-78426), 


Calculation of two-phase dered d 
including normal shock waves, 2:29 


TWO-PHASE FLOW/MEASURING INSTRUMENTS 
Development of two-phase flow instrumentation at PNC O-arai 


En Center, 2:29535 (PNC-N-941-75-84) 
culation of two-p is roplet-in-v: 
including normal shock waves, 2: 29330 78425) 78426) 


TWO-PHASE FLOW/SUPERSONI 
Calculation of two-phase dispersed droplet in 
including normal oy waves, 2:293 78426) 


TYROS 
7 Br: a new protein label, 2:30420 
TYROSINE/METABOLISM 
Use of deuterated tyrosine a Seine | in the study 
win) and aromatic acid metabolism, 2:31007 YCONF- 
Use of stab! for the in vivo study of metabolic disorders, 


2:31008 (CONF 751027) 
U 


See LAWRENCE BERKELEY LABORATORY 


See LAWRENCE LIVERMORE LABORATORY 
UDIMET 700/EMBRITTLEMENT 
—— environment embrittlement of turbine disk alloys, 


UGANDA/ELECTRICAL SURVEYS 
Electrical resistivity and microearthquake surveys of the 
Sempaya, Lake Kitagata, and Kitagata geothermal 
Western Uganda, 2:29277 
UGANDA/G EXPLORATION 
Electrical resistivity and microearthquake surveys of the 
Sempaya, Lake Kitagata, and Kitagata geothermal 
Western Uganda, 2:29277 
UGAND. CROEARTHQUAKES 
Electrical resistivity and microearthquake surveys of the 
Sempaya, Lake Kitagata, and Kitagata geothermal 
Western Uganda, 2:29277 
UHV AC SY /RESEARCH PROGRAMS 
Early hardware payoff from systematic approach to T and D 
roblems (Electrical systems analysis), 2:30025 
UL INIC TESTING 
Automatic ultrasonic testing of reactor cladding tubes, 2:29493 
(AED-Conf-74-570-000) 
Utilization of ultrasonic tomography for the mapping of residual 
Final report, 2:30615 (EPRI- 


38) 
ULTRASONIC WAVES/BIOLOGICAL EFFECTS 
Chromosomal anomalies cannot account for growth rate reduction 
wi a Vicia faba root meristems, 2:31256 


See ULTRASONIC WAVES 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
vertical bore hole and fluid 


A tus for mining coal 
P urry to dislodge and float coal), 


Air conditionin operations (16 refs.), 2:28428 
UNDERGRO! MINID G/DIESEL ENGINES 
Case history of diesel use: FMC Corp. Green River Trona Mine, 
Wyoming, 2:30523 
= — design, performance, and emission characteristics, 
Diesel technology, 2:30522 
Industrial hygiene surveys of U.S. mines, 2:30464 
Medical effects of diesels underground, 2:30524 
UNDERGROUND MINING. INOMICS 
Technical and economic study of candidate oa an 
systems for deep, thick oil shale d its, 2:2879 
Technical-economic examination of the e main pm Ate 
in the 4th level of the Dukla Mine Lp 4, ), 2: 28413 
UNDERGROUND MINING/HEALTH HAZARDS 
Diesel exhaust contamination of mine ventilation systems (25 
refs.), 2:28434 
UNDERGROUND MINING/MINING EQUIPMENT 
Review of British and German coal mining technology, 2:28432 
UNDERGROUND MINING/REVIEWS 
state-of-the-art survey 
other rock types, 2:30634 (Y/OWL/S 76/16 ff 
Review of British and German coal mining 
UNDERGROUND MINING/SAFETY 
Carbon monoxide index monitoring system in an underground 
coal mine (12 refs.), 2:28433 


235S UNDERGROUND MINING/SAFETY 
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UNDERGROUND NUCLEAR STATIONS/DESIGN 


Computer for the control of ventilation and safety in the 
es mine (3 refs.), 2:28411 
UNDERGROUND NUCLEAR STATIONS/DESIGN 
Nuclear power station (Patent), 2:29473 
UNDERWATER FACILITIES/WELDING 
Report on the effects of depth on underwater code quality gas 
metal arc welding, 2:30641 
UNDERWATER OPERATIONS/CUTTING TOOLS 
Pyronol torch: a non-explosive underwater cutting tool, 2:30649 
UNITED KINGDOM 


—_ -term mean concentrations of atmospheric smoke and 
hur dioxide in country areas of England and Wales, 2:30790 
D KINGDOM/COAL DEPOSITS 
Drilling: a new concept, 2:28418 
Why modern exploration has litte to do with geology and much 
more to do with mining, 2:28417 
UNITED KINGDOM/COAL INDUSTRY 
Producing coal, 2:28420 
Typical colliery in the year 2000 AD, 2:28423 
UNITED KINGDOM/COAL MINING 
Drilling: a new concept, 2:28418 
Driving underground roadways: home and abroad, 2:28419 
New winder brakin; — with Rawdon Colliery NCB, 2:28424 
Producing coal, 2:2 
— of British and a coal mining technology, 2:28432 
rtation of mineral, materials and manpower, 2:28421 
Use of computers to help management manage, 2:28422 
Why modern exploration has litte to do with geology and much 
more to do with mining, 2:28417 
UNITED KINGDOM/COAL PREPARATION 
Coal preparation: the pattern of change, 2:28443 
UNITED ™'NGDOM. IL-FUEL POWER 
Energy - Britain must grasp at the nuclear nettle, 2:29472 
UNITED KINGDOM/MINERAL RESOURCES 
Transportation of mineral, materials and manpower, 2:28421 
UNITED KINGDOM/NUCLEAR POWER 
Energy research, 2:29466 
Nuclear power paradox in the UK, 2:29632 
UNITED KINGDOM/NUCLEAR POWER PLANTS 
Operating results of the nuclear power stations in the United 
Kingdom, 2:2946 
UNITED KINGDOM/RADIOACTIVE WASTE STORAGE 
of highly-active, solid radioactive wastes into geological 
formations. Relevant geological criteria for the United 
Kingdom, 2:28972 (IGS-76/12) 
UNITED KINGDOM/SURFACE MINING 
Producing coal, 2:28420 
UNITED KINGDOM/UNDERGROUND MINING 
Producing coal, 2:28420 
UNITED STATES OF AMERICA 
See USA 


OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 


See also FLUOROURACILS 
THYMINE 
URACILS/BIOCHEMICAL REACTION KINETICS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
nucleosides, morphine), 2:30947 (CONF- 
URACILS/MEASURING METHODS 
Application of ion counting selected ion monitoring-mass 
spectrometry in pharmacokinetics (Measurement of 5-FU, 
nucleosides, morphine), 2:30947 (CONF- 
URACILS/METABOLISM 
idylic nucleotides from rat tissue uracil following prolonged 
-irradiation, 2:31138 (ERDA-tr-222) 


See also ENRICHED URANIUM 
URANIUM-ALPHA 
Radioactive wastes, 2:29015 
URANIUM/ACTIVATION ANALYSIS 
Possibility of multielemental analysis of slurry in study of 
geological section of wells, 2:28486 
URANIUM/ALPHA SPECTROSCOPY 
——— tion of coating contamination in coated fuel particles, 
URANIUM/AVAILABILITY 
URANIUM/COST 
woe from uranium exploration, 2:28867 
UM/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X Ihotoemission 
spectroscopy, review), 2:30285 (CONTE. 760956-4) 
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URANIUM/FLUORESCENCE SPECTROSCOPY 
aaa of coating contamination in coated fuel particles, 


URANIUM/FORECASTING 
Fuel supply (U, Pu, Th), 2:28946 
Report of the Committee for ores, metals and non-ferrous semi- 
products in view of the preparation of the 7th plan (1976-1980). 


on B-11: Uranium, 28853 
GEOCHEMISTR 


ao origin of North American pitchblende and related 
leposits, 2:28868 
/MASS SPECTROSCOPY 
Determination contamination in coated fuel particles, 
URANIUM/PRODUCTION 
1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
URANIUM/PR ECTING 
Method and apparatus for uranium exploration em 
radioactive reconnaissance and assay logging Pace) :28861 
URANIUM/PYROMETALLURGY 
——_ of uranium from (Th,U)Oz solid solutions (Patent), 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 
750346-) 
URANIUM/RECOVER 
Matrix of algae, 
of uranium extraction from seawater by means of this matrix 
(Patent), 2:30358 
URANIUM/SEPARATION PROCESSES 
Continuous dialytic decontamination of dissolved fuel elements by 
solvent: polymeric membranes, 2:28938 
NIUM/SOLVENT EXTRACTION 


Improvements in the processing of uranium hexafluoride, 2: — 
Mathematical modelling of nuclear fuel extraction reprocessing. 4 
Uranium and plutonium separation by displacement 
reextraction, 2:28934 
Purlex process: description of the pilot plant leading to the use of 
the process in South Africa, 2:28874 
URANIUM 235/ELECTROMAGNETIC ISOTOPE SEPARATION 
Apparatus and method to change the direction of particle flow in 
an isotope tor (Patent), 2:28879 
URANIUM 235, ONIC STRU 
Calculations of the electron energy distribution function in a 
— plasma by analytic and Monte Carlo techniques, 
URANIUM 235/GAS CENTRIFUGATION 
Commercial developments in enrichment (ERDA’s Industry 
Participation Program for uranium enrichment technology 
transfer), 2:28895 (K/OA-3090) 
URANIUM 235/ISOTOPE RATI 
Variability of the natural abundance of _ 2:28854 
URANIUM 235/ISOTOPE SEPARATIO) 
Enrichment supply and technology mo oll the United States, 
2:28877 (K/OA-3094) 
Method for enriching isotopes of uranium Com 2:28880 
URANIUM 235/LAS: PE SEPARATI 
——- and method to change the direction flow in 
an isotope tor a 2:28879 
SPECTROSCO 


fe UF 2:28884 
Mass spectrometer for measurement of UFe, 
Some problems of mass spectrometer for measurement of UFg, 


2:28885 
URANIUM 235/NEUTRON REACTIONS 
Decay heat of **U fission Joa by beta- and gamma-ray 
, 2:28901 (CONF-760954-3) 

URANIUM 235/NONDESTRUCTIVE ANALYSIS 
Nondestructive assay of ***U and **°Pu with the lead slowing- 
down time s, , 2:29033 

URANIUM 235 ARGET/NEUTRON REACTIONS 

Evaluation of the — cross sections of ***u in the 
report, 2:31424 (PB-253718) 
URA 235 TARGEDP HOTONU REACTIONS 
Pre-equilibrium particle decay in the photonuclear reactions 
and quasi-deuteron 2:31392 (ORO-5128-4) 
238/ISOTOPE RATIO 
of the natural abundance of 2:28854 
equation for separation 
uranium isotopes, 2:2887 (SAND-75-0176) 


Method for enriching isotopes of uranium (Patent), 2:28880 
URANIUM BASE ALLOYS) CORROSION 


URANIUM EFFECT 


a 1974-June 30, 1975, 2:29523 (ORNL- 
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URANIUM CARBIDES/EQUATIONS OF STATE 
Method for the determination of the equation of state of advanced 
fuels yh the properties of normal fluids, 2:29824 


7) 
URANIUM CARBIDES/FABRICATION 
Method of producing graphite coated nuclear fuel particles 


(Patent), 2:28908 
URANIUM RADIATION EFFECTS 
Advanced fuels program ri” report, July- 
September 1975, (ANI (ANL-AFP-21 
Advanced fuels ropes report, October- 
December 1975, 2:29545 A P-26) 
URANIUM COMPOUNDS/CRYSTAL STRUCTURE 


Molecular structure and disorder in crystals of 
octaphenyluranocene, 2:30423 
URANIUM COMPOUNDS/ELECTRONIC STR 
XPS studies of actinide materials (X-ray photoemission 
une review), 2:30285 (CONF-760956-4) 
IUM COMPOUNDS/MOLECULAR STRUCTURE 
Molecular structure and disorder in crystals of 
octaphenyluranocene, 2:30423 
URANIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 
A combined least sums and least squares approach to the 
evaluation of thermod ic data networks. Interim report, 
2:30422 (PB-259 637) 


URANIUM CONCENTRATES/STOCKPILES 
UCAN 1975 annual report, 2:28943 (INIS-mf-3267) 
URANIUM DEPOSITS 


Koon uranium deposit, 2:28844 
URANI DEPOSITS/DATA 
Measured sections and analyses of uranium host rocks of the 
Dockum Group, New Mexico and Texas, 2:28856 (GJBX-9(77)) 
URANIUM DEPOSITS/EXPLORATION 
Expectations from uranium exploration, 2:28867 
Uranium exploration; who will pay to find uranium, 2:28850 
URANIUM DEPOSITS/GAMMA LOGGING 
Bore hole logging system for the determination of natural y- 
radiation (Patent), 2:28859 
URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress pe re July 1976 (Geochemical survey of coal 
deposits, oil shales, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
Geochemical survey of stream sediments in Watauga County, 
North Carolina, 2:28855 
National uranium resource evaluation (NURE) program: 
hydrogeochemicai and stream sediment reconnaissance in the 
eastern United States, 2:28863 
Organic stream sediments in regional geochemical prospecting, 
precambrian Pajala District, Sweden, 2:28866 
Reconnaissance geochemical techniques for detecting uranium 
deposits in loans of northeastern Pennsylvania, 2:28864 
Well water trace element reconnaissance, eastern maritime, 
Canada, 2:28865 
URANIUM DEPOSITS/GEOCHEMISTRY 
Uranium ore deposits, 2:28862 
URANIUM DEPOSITS/GEOLOGY 
Jabiluka uranium deposits, 2:28847 
South Alligator valley uranium deposits, 2:28843 
Surficial origin of —- ——— pitchblende and related 
uranium deposits, 2: 
Uranium deposits in pave rocks, 2:28857 (GJBX-13(77)) 
Uranium in the Mount Isa/Cloncurry district, 2:28841 
Westmoreland uranium its, 2:28846 
URANIUM DEPOSITS/G PHYSICAL SURVEYS 
Trends in geophysical methods for mineral exploration, 2:28860 
URANIUM DEPOSITS/METAMORPHISM 
Mary Kathleen uranium d its, 2:28845 
URANIUM DEPOSITS, TION 
Mary Kathleen uranium deposits, 2:28845 
Ranger one uranium deposits, 2:28889 
Uranium in the Mount Isa/Cloncurry district, 2:28841 
Uranium in the Pine Creek arm ery 2:28842 
Westmoreland uranium 2:28846 
URANIUM DEPOSITS/O GIN 
Uranium deposits in granitic rocks, 2:28857 (GJBX-13(77)) 
URANIUM DEPOSITS/STRATIGRAPHY 
Mary Kathleen uranium deposits, 2:28845 
Ranger one uranium deposits, 2:28889 
South Texas uranium deposits, 2:28849 


t 1, 1974-June ne 30, 1975, 239593 (ORNL- 


5108) 


Study on the amoeba effect of the fuel for reference core design 


URANIUM ORES/GEOCHEMISTRY 


URANIUM DIOXIDE/CRITICALITY 
Fission and explosive energy releases of PuOz, PuO2-UOz, UO:, 
and UOs assemblies, 2:30495 (LA- UR-77-72) 
URANIUM DIOXIDE/DIFFUSION 
Aerosol measurements and modeling for fast reactor safety 
Annual report for FY 1976 and 1976T. Task No. 7 
MFBR; time-dependent aerosol suspension behavior), 2:29771 
MI-NUREG-1963 ) 
URANIUM DIOXIDE/EQUATIONS OF STATE 
Study of the equation of state of uranium plutonium oxide fuels up 
. to 5000 K by a new high-temperature laser technique, 2:28906 
URANIUM DIOXIDE/FABRICATION 
Ceramic nuclear fuel pellets (Patent; low-density pellets), 2:28915 
URANIUM DIOXIDE/FUEL DENSIFICATIO ON 
Irradiation-induced densification of — pellet fuel, 2:28913 
URANIUM DIOXIDE/PELLETIZIN 
Method for the fabrication of nuclear Goel llets (2-3 2:28910 
URANIUM DIOXIDE/PHYSICAL RADIATION 
Contribution to the analysis of the thermal wo wth “oy fast 
breeder fuel pins with UO2-PuO: fuel, 2:29586 (EURFNR-1309) 
Irradiation-induced densification of U0, pellet fuel, 2:28913 
URANIUM DIOXIDE/PRODUCTION 
Process for controlling the geometrical properties of particles of 
ceramic materials ( stent 2:28914 
URANIUM DIOXIDE/RADIONUCLIDE MIGRATION 


safety research p progress 
ril-June 1976, 2:29769 9769 (ANL-76 76-8 


vestigation of removal of T and Kr Seton processing 
iemaieten UO, in oxygen medium, 2:28933 
URANIUM DIOXIDE/S RING 
Method for the fabrication of nuclear fuel pellets a eee 2:28910 
URANIUM DIOXIDE/THERMODYN. C PROPERTIES 
Thermophysical properties of UO: fuel materials s (Specific heat, 
thermal diffusivity, thermal conductivity), 2:28 
URANIUM DIOXIDE/VAPOR PRESSURE 
Study of the equation of state of uranium plutonium oxide fuels 
to 5000 K by a new high-temperature laser technique, 2:28906 
UM HEXAFLUORIDE/ ADSORPTION 


Im aaa in the processing of uranium hexafluoride (Patent), 
:2 
URANIUM HEXAFLUORIDE/ISOTOPE RATIO 
Mass spectrometer for measurement of UFe, 2:28884 
a of mass spectrometer for measurement of UFe, 
URANIUM ISOTOPES/CENTRIFUGATION 
Separation unit for uranium isotopes etc. oa. 2:28896 
URANIUM ISOTOPES/ISOTOPE SEPARA 
Chemical vapor deposition and isotope se om 2:28887 
Review of the ideas presented at the London conference, 2:28882 
Some theoretical remarks on the chromatographic process for 
— of uranium isotopes, 2:28883 
M ISOTOPES/LASER ISOTOPE SEPARATION 
ae separation using lasers, 2:28897 
Isotope separation by photodissociation of Van Der Waal’s 
molecules (Patent application), 2:28899 
UM MINES/ENVIRO ONMENTAL IMPACT 
STATEMENTS 


Bear Creek Project (Converse County, yt ng Draft 
environmental statement. Docket No. 40-8452, 2:29018 
(NUREG-0129) 

URANIUM MINES/HEALTH HAZARDS 
Risks associated with mining and processing of uranium, 2:29024 
URANIUM MINES/PRODUCTION 
unl , metals and ores in France in 1975. A6 - Uranium, 2:28871 
MINES/RADIATION HAZARDS 

Mine safety. Part IV. Occupational health-radioactivity (a 

biblio NT ISPS On with abstracts). Report for 1964-Jul 1976, 2:28869 


) 
URANIUM MINES/RADIATION MONITORING 
3R-WL air sampling working level survey meter. Calibration and 
evaluation = rogress report, May 1, 1976-December 31, 1976, 
2:30676 -2936-1) 
NITRIDES/ EQUATIONS OF STATE 
Method for the determination of the equation of state of advanced 
fuels based on the properties of normal fluids, 2:29824 
(NUREG-0177) 
URANIUM NITRIDES/FABRICATION 
Method of ees graphite coated nuclear fuel particles 
(Patent), 2:2890 
URANIUM NITRIDES/PHYSICAL RADIATION EFFECTS 
Advanced fuels Quarterly pr ogress report, July- 
September 1975, 2:29544 (ANL-AFP-21) 
Advanced fuels geo Quarterly report, October- 
December 1975, 2:29545 


ORES 
See also URANIUM CONCENTRATES 
URANIUM ORES/GEOCHEMISTRY 
Lead isotopes and the — geochemistry of North Australian 
uranium deposits, 2 
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URANIUM ORES/ISOTOPE RATIO 


ORES/ISOTOPE RATIO 
Variability of the natural abundance of 7*°U, 2:28854 
URANIUM ORES/LEACHING 
Method of removing undesirable com; ts from acid solutions 
po by leaching uranium and zirconium ores (Patent), 
URANIUM ORES/MARKET 
New development is targeted at the future nuclear generating 
URANIUM O TION 
Lead and regional of North Australian 
uranium deposits, 2:28 
URANIUM ORES/MINING 
Radiating doubt. Australia's parliamentary debate on the Fox 
report, 2:28872 
Study of waste gene~-‘‘on, treatment, and disposal in the metals 
Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
261 
URANIUM ORES/ORE PROCESSING 
New development is targeted at the future nuclear generating 
market, 2:28945 (VZUPPR-P-2096/74) 
Uranium in the Philippines, 2:28852 
URANIUM ORES. OCHEMICAL ANALYSIS 
Radiochemical determination of lead-210 in uranium ores and air 
dusts, 2:30345 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM TRIOXIDE 
URANIUM OXIDES/CHEMICAL ANALYSIS 
Coulometric determination of the water content in uranium- 
lutonium oxide and in uranium oxide, 2:30340 (MLM- 


396(TR)) 
URANIUM OXIDES/ELECTRONIC STRUCTURE 
XPS studies of actinide materials (X-ray photoemission 
troscopy, review), 2:30285 (CONF-760956-4) 
URANIUM OXIDES/FABRICATION 
Method of producing graphite coated nuclear fuel particles 
(Patent), 2:28908 
URANIUM OXIDES/MECHANICAL PROPERTIES 
MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 
URANIUM OXIDES/PHYSICAL PROPERTIES 
MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 
URANIUM OXIDES/PYROMETALLURGY 
of uranium from (Th,U)O: solid solutions (Patent), - 
URANIUM OXIDES/SURFACE COATING 
Improvements in or relating to the manufacture of particles of 
material (Patent; polymerization of furfuryal alcohol on surface 
of fuel followed by pyrolytic coating), 2:28911 
URANIUM OXIDES/THERMODYNAMIC PROPERTIES 
Oxygen potential of uranium-plutonium oxide as determined 
controlled-atmosphere thermogravimetry, 2:30303 
RESERVES 


Report of the Committee for ores, metals and non-ferrous semi- 
pane in view of the preparation of the 7th plan (1976-1980). 
a dix B-11: Uranium, 2:28853 
URANIUM RESERVES/FORECASTING 
Geostatistical ore reserve estimation for a roll-front 
(practitioner's guide), 2:28838 (GJBX-3(77), 
UM RESERVES/GLOBAL ASPECTS 
World uranium resources, 2:28848 
TRIOXIDE/CRITICALITY 
Fission and explosive energy releases of PuO2, PuO2-UO2, UOz, 
and UOs assemblies, 2:30495 (LA-UR-77-72) 
-ALPHA/ELECTRONIC STRU 


XPS studies of actinide materials (X-ray photoemission 


Determination of of Ui prepared 
by internal gelation, 2:28912 a 
URANYL NI TES/PRODUCTION 
a in the processing of uranium hexafluoride (Patent), 
U d balance during peritoneal dial patien’ 
rea and water ce of its with 
renal failure, 2:31010 10 
CHEMICAL 


Novel metabolic co te: in eo metabolism of 5-(4'-chloro-n- 
tracer techniques, rats), 2:30986 
Pharmacological studies of chemotherapeutic ia agents 
using chemical ionization and field deso: 
mu phorodiamidic acid), 2:30948 (CONF- 
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UROGENITAL SYSTEM DISEASES 
Determination of ethambutol in plasma and urine eee 
using a deuterated internal (4C, ylene-d.- 
diimino)-di-l-butanol), 2:30991 (CONF-751027-) 
Urea and water balance during peritoneal dialysis of patients with 
renal failure, 2:31010 (CONF.751027 -) 


US BUREAU OF MINES/RESEARCH PROGRAMS 
Research program FY 1975, 2:28506 (NP-21631) 
US ERDA 
See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/BUDGETS 
Nonnuclear ener deo sent and devel t Fiscal Year 1977 
authorization. before the Sul ittee on 


Research and Water 1 esources of the Committee on Interior 
and Insular Affairs, United States Senate, Ninety-Fourth 
Congress, Second Session on S. 3105, February 23, 25, 27 and 
March 2, 1976, 2:29961 

US ERDA/DECISION MAKING 

Consumer representation plan of the Energy Research and 


Administration, 2:30028 /A-76/100) 
US ERD. iCLEAR POWER 
Are light water reactors the solution (For future electricity 


demand), 2:29963 
US ERDA/RADIOACTIVE WASTE MANAGEMENT 
ERDA overview of waste management, 2:28951 (CONF-761020-) 
U.S. ERDA waste management. Issues involved in the ERDA 
radioactive waste 2:28960 (CONF-761020-) 
US ERDA/RESEAR OGRAMS 
Balanced ee plan: categorical research. Volume 2. Analysis 
for biomedical and environmental research, 2:30913 ye 
Pini and Technlolgy Branch program plan, 
umer ucts ec 
2:29983 (ERDA-77-22) 
solar energy program, 2:29140 
energy conservation pro; earing before 
Committee on Commerce, eked States Senate, Ninety-Fourth 
Congress, Second Session, March 5, 1976, 2:29985 
National p TERDATGO for solar heating and cooling of buildings, 
2: 29153 (ERDA-7 


National program it in solar 
heating and ee, 2:29154 (ERDA-76-144) 

Nonnuclear energy research and development Fiscal Year 1977 
authorization. Hearings before the Subcommittee on Energy 
Research and Water Resources of the Committee on Interior 


and Insular Affairs, United States Senate, Ninety-Fourth 
Congress, Second Session on S. 3105, February 23, 25, 27 and 
March 2, 1976, 2:29961 
OMORT use ual fe ith the ersight and 
userr’s manual for use wii management oversight 
risk tree analytical logic diagram (Safety program), 2:31260 
(ERDA-76/45-4) 
US FEA/INFORMATION CENTERS 
Federal Energy Information Locator System. information 
Federal Government (Directory), 2:29934 76/ 
4 
US JCAE 
(Joint Committee on Atomic Energy.) 
US JCAE/HEARINGS 
Modifications in the proposed 
Breeder Reactor Demonstration before the 
Joint Committee on Atomic Energy, py, Congres the United 
States, Ninety-Fourth Congress, April 14 and 
29, 1976 (Fi of aoa 2:29595 
ee id Metal Fast Breeder Reactor 


Committee on Atomic Energy, Congress of the United States, 
Ninety-Fourth Congress, Fint Session, 2:29596 
S. 1439: Export Reorganization Act “4 1976. onan before the 
Joint Committee on Atomic Ener, of the United 
-Fourth Congress, June 22, 1976, 
To consider whether financial risk to utilities under the Price- 
Anderson system should be increased. Hearing before the Joint 
— Congress, Second Session, March 3, 1976, 
erview O nuclear waste management program, 
2:28952 (CONF-761020-) 
US NRC/REACTOR LICENSING 
Nuclear Regulatory Commission issuances, 2:29616 (NRCI-76/9) 
US ORG. TIONS 
See also ENVIRONMENTAL PROTECTION AGENCY 
TENNESSEE VALLEY AUTHORITY 
US ERDA 
US FEA 
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US JCAE 
US NRC 
US On ERDAS 
ersight on ‘s use of “Shedding t” phiet. Hearing 
before the Subcommittee on Energy 
the Committee on Interior and Affairs, Howe of 


ecg -Fourth Congress, Second Session, 
976, 2: 29618 


NORTH DAKOTA 
OREGON 
PENNSYLVANIA 
RHODE ISLAND 
SOUTH CAROLINA 


WASHINGTON 
WEST VIRGINIA 
WYOMING 
USA/ELECTRIC POWER 
nr an counties 
P9933 | if the United States of America: an atlas (By ies), 
33 (BNL-50501) 


GY 
Energetics of the United States of America: an atlas (By counties), 
2:29933 (BNL-50501) 
gy conservation w 
ped. in Chicago, Illinois, November 3-5 69179882 (ERE (ERDA- 


6-156) 
USA/ENERGY CONSUMPTION 
Future residential and commercial 
Northeast, 2: 
ital ~~ technologies (Input- 
t-output for energy 
ut :29940 (BNL-50608) 


energy demand in the 


data, 1960-1972, United 


census districts east 
Information circular, 2:30078 oad 
States by states and census districts west of the Mississippi. 
Information circular, 2:30079 (PB-2551 


State proj of industrial fuel needs, 2: 
ASBOUS DIFFUSION PLANTS 


ydrogeochemical and 
eastern United States, 2:28863 
handbook. Geothermal 1976 
ject, 
effects of geothermal resources deodiaguaat, 2:29300 


21172) 
Gulf Coast salt domes as possible sources of geothermal energy, 


VALVES/ACTUATORS 


y/demand outlook for minerals, 2:30209 
USA/RESOURCE ‘CE CONSERVATION 
a implications for science and technology, 
USA/RESOURCES 
Systems approach to materials oe! (Role of renewable 
needs), 2:29954 (BNL-21873) 


USA/WIND 
— bas energy data assessment study, 2:29366 (NSF-RA-N- 


Influence of new techniques on work quota development in 
it mines of Kuznetsk coal basin, 2:28390 ae 
USSR/GEOTHERMAL GRADIENTS 
Geothermal map of the USSR, 2:29252 
USSR/MAPS 
Geothermal of the USSR, 2:29252 
USSR/NA GAS DEPOSITS 
Evolution of the geothermal field of the Pripyatskii oil-gas-bearing 
3 in relation to oil content, 2:28499 


“Eaaee a unique oil field, 2:28546 
USSR/PETROLEUM DEPOSITS 
Evolution of the geothermal field of the Pripyatskii oil-gas-bearing 
pool in relation to oil content, 2:28499 
Halite neogenesis at the oil-water contact zone of the Zadon 
deposit of the Ostashkovich site, 2:28498 
USSR/RADIOACTIVE WASTE PROCESSING 
Treatment of highly active and alpha-leaving wastes in the USSR, 
2:28983 (KFK-tr-481) 
USSR/RADIOACTIVE WASTE STORAGE 
Treatment of highly active and alpha-leaving wastes in the USSR, 
2:28983 (KFK-tr-481) 
radi hy of Soviet publications with 
ussian radioecology: a bib’ a y of Soviet 
citations of English translations and abstracts, 2:30841 Cri. 
3915(Suppl.2)) 
UTAH/ENERGY SO 


1975 energy production system in the states of the Rocky 
Mountain region, 2:29989 (LA-6624) 
UTAH/GEOCHEMICAL SURVEYS 
Geochemical survey of the western energy regions (formerly 
Geochemical Survey of the western coal regions). Third annual 
progress —, July 1976 (Geochemical survey of coal 
its, Oi les, and uranium deposits in western USA), 
2:28366 (USGS-OFR-76-729) 
UTAH/NATURAL GAS 
1975 energy production system in the states of the Rocky 
Mountain — 2:29989 (LA-6624) 
UWMAK DEVI 
(University of Wisconsin Tokamak.) 
UWMAK DEVICES/MAGNET COILS 
ay ya study and magnet design, 2:31606 (AED-Conf-76- 
309-014 


Vv 


VACANCIES/MOTION 
Monte Carlo studies of percolation phenomena for a simple cubic 
lattice, 2:30254 
VACUUM PUMPS 
See also CRYOPUMPS | 


Vacuum vessel and pum 
2:31679 (AED-Conf-76- 
'ACUUM SYSTEMS 


consideration on vacuum system for the fusion reactor, 
2:31678 (AED-Conf-76-309-002) 
OCHEMI 


to of the J.E.T. experiment, 


VALINE/BI (CAL REACTION KINETICS 
Investigation of ‘*C-valine metabolism in methylmalonic acidemia 
using nuclear resonance: identification of 


as an —- intermediate, 2:31011 (CONF-751027-) 
Vv ABOLISM 
Investigation of '*C-valine metabolism in methylmalonic acidemia 


— nuclear magnetic resonance: identification of 
intermediate, 2:31011 (CONF-751027-) 


VALVES/At ATORS 
to combat valve damage from 


actuators, 2 
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See also ALABAMA 
ARIZONA 
CALIFORNIA 
COLORADO 
See LPTR REACTOR 
IDAHO 
INDIANA USSR/COAL MINES 
IOWA 
KENTUCKY 
MAINE 
MASSACHUSETTS 
MICHIGAN 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW MEXICO 
SOUTH DAKOTA 
TEXAS 
UTAH 
VERMONT 
7 and load data, 2:30022 
U 
Historical fuels and energy consumption 
30029 
U 
2:28881 
USA/GEOCHEMICAL SURVEYS 
National uranium resource evaluation (NURE) program: i yaa 
USA/INFORMATION CENTERS 
Federal Energy Information Locator System. Energy information 
in the Federal Government (Directory), 2:29934 (PEA/B-16/ opionate 
492) 
USA/MATERIALS 
Systems approach to materials policy (Role of renewable 
resources for energy needs), 2:29954 (BNL-21873) 


VALVES/DESIGN 


VALVES/DESIGN 
Pressure controlled reversing valve (Patent; for drill stem test of 
offshore oil well), 2:28627 
Variable gas leak rate valve (Patent), 2:30458 
VALVES/FABRICATION 
Lambda-tight ruby valve, 2:30486 
VALVES/RELIABILITY 
Assessment of industry valve problems. Final report, 2:29679 
(EPRI-NP-241) 
VALVES/SEISMIC EFFECTS 
Evaluation of scale-model methods for 
seismic category I pumps and valves. 
(EPRI-NP-174) 
VANADIUM/CATALYTIC EFFECTS 
Determination of the effectiveness factor and the tortuosity 
coefficient of a vanadium catalyst for the oxidation of sulfur 
dioxide, 2:30377 
VANADIUM/ECOLOGICAL CONCENTRATION 
Progress report and proposal for renewal of loan of a 90° bending 
magnet for use in the study of trace elements in the environment 
and disease (Trace metals environmental transport in vicinity of 
Cu smelter. Comparison of methods for trace metals analysis in 
samples of ocean sediment, biota, and particulates), 2:30769 
(TID-27363) 
VANADIUM/FATIGUE 
Fatigue of 2:30301 
VANADIUM/PERMEABIL 
Diffusion and the —_—— sweeping mechanism for hydrogen 
transport, 2:302 
VANADIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Trace element concentration in bituminous coal and the dust 
originating from it in the purified flue gas, 2:28317 (CONF- 
50346- 


7 ) 
VANADIUM/SORPTIVE PROPERTIES 
Resistometric study of hydrogen and deuterium in Va metals at 
low temperatures, 2:30273 
VANADIUM ALLOYS 
See also ALLOY-IN-100 
VANADIUM ALLOYS/EMBRITTLEMENT 
Investigation of the fracture of near-alpha titanium alloys in high 
pressure hydrogen environments, 2:30261 
VANADIUM ALLOYS/INTERNAL FRICTION 
Effect of hydrogen on internal friction of several titanium alloys, 
2:30272 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Effects of internal and external hydrogen on mechanical 
properties of beta III titanium alloy sheet, 2:30236 
VANADIUM ALLOYS/STRESS CORROSION 
Influence of loading mode on the stress corrosion susceptibility of 
various alloy/environment systems, 2:30280 
VANADIUM ALLOYS/YIELD STRENGTH 
Effect of hydrogen and temperature on the strength and modulus 
of beta phase Ti alloys, 2:30276 
VANADIUM ALLOYS/YOUNG MODULUS 
Effect of hydrogen and temperature on the strength and modulus 
of beta phase Ti alloys, 2:30276 
VANADIUM HYDRIDES/FATIGUE 
Fatigue of vanadium-hydrogen alloys, 2:30301 
VANADIUM HYDRIDES/NUCLEAR MAGNETIC 
RESONANCE 


NMR studies of structure and diffusion in metal hydrides, 2:29060 
VANADIUM HYDRIDES/PHASE STUDIES 
NMR studies of structure and diffusion in metal hydrides, 2:29060 
VANADIUM ORES/MINING 
Study of waste generation, treatment, and disposal in the metals 
—_ Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
VANADIUM OXIDES/ELECTRIC CONDUCTIVITY 
Electrical conductivity of LnVOs compounds, 2:30328 
VANADIUM OXIDES/PHASE TRANSFORMATIONS 
Heat capacity of a V20s alloys (0-10 mole percent AlzOs; 
100 to 740°K), 2:302 
VANADIUM SILYCIDES/SPECIFIC HEAT 
Heat capacity measurements and phase transitions in V3Si, 2:30319 
VANADIUM SILICIDES/TRANSITION TEMPERA 
Heat capacity measurements and phase transitions in V3Si, 2:30319 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORS 
See also WATER VAPOR 
VAPORS/HEALTH HAZARDS 
Supplied-air hood report, 2:31261 (LA-NUREG-6612-MS) 
VARIABILITY (BIOLOGICAL) 
See BIOLOGICAL VARIABILITY 
VEGETATION 
See PLANTS 


CLES 
See also AUTOMOBILES 


ility qualification of 
inal report, 2:29796 
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BUSES 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/FUEL SYSTEMS 
Method of and apparatus for measuring the distance 
fuel consumed by a vehicle ——— 2:30123 
Vehicle fuel system (Patent), 2:30156 
VEHICLES/HEAT ENGINES 
Power systems (Patent), 2:30138 
VEHICLES, CYCLE ENGINES 
Steam engine for vehicles (Patent), 2:30140 
VENTILATION/CONTROL 
Computer for the control of ventilation and safety in the 
underground mine (3 refs.), 2:28411 
VENTS/FABRICATION 
Fabrication of noble metal alloy filter vents for radioisotope 
thermal generators (For helium release), 2:29044 (LA-6618-MS) 
VERMONT/ENERGY SUPPLIES 
Briefing book on the energy situation in New England, 2:29986 
(BNL-21918) 
VERTEBRAE/SCINTISCANNING 
detection of osteoid osteoma, 2:31073 
TURBINES 


per amount of 


Wind driven prime mover (Patent), 2:29380 
Wind energy conversion device (Patent), 2:29379 
Windmill (Patent), 2:29378 
VERTICAL AXIS TURBINES/CONTROL SYSTEMS 
Sandia vertical-axis wind turbine project. Technical quarterly 
report, April-June 1976, 2:29374 (SAND-76-0581) 
VERTICAL AXIS TURBINES/MECHANICAL STRUCTURES 
— vertical-axis wind turbine project. bers quarterly 
eport, April-June 1976, 2:29374 (SAND-76-0581 
VERTICAL AXIS TURBINES/RESEARCH PROGRAMS 
Sandia vertical-axis wind turbine project. Technical quarterly 
rt, April-June 1976, 2:29374 (SAND-76-0581) 
VERTICAL AXIS TURBINES/TURBINE BLADES 
Sandia vertical-axis wind turbine project. Technical quarterly 
rt, April-June 1976, 2:29374 (SAND-76-0581) 


See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 


See VICIA 
VICIA/BIOLOGICAL RADIATION EFFECTS 
ey DNA synthesis in the roots of y-irradiated seedlings, and 
and tracer techniques, Phaseolus aureus, 
aba, 2:31125 (ERDA-tr-222) 
VIRUSES 
See also BACTERIOPHAGES 
ONCOGENIC VIRUSES 
TOBACCO MOSAIC VIRUS 
Electron microscope studies of viruses in tumors induced by *°Pu 
in mice, 2:31174 (ANL-76-88(Pt.2)) 
VIRUSES/BIOCHEMISTRY 
oor of 15N labeling to topics in molecular hematology 
3C, porphyrins, hemoglobins), 2:30954 (CONF-751027-) 
VIRUSES OLOGICAL RADIATION EFFECTS 

Beneficial uses program. Progress report, Period ending 
September 30, 1976 (Use of '°’Cs as y sources for treatment of 
sewage sludge for use as fertilizer or animal feed suppiement), 
2:31101 (SAND- 76-0625) 

Gamma radiation and virus multiplication: factors that affect the 
establishment and maintenance of L-cells chronically infected 
with Sindbis virus, 2:31116 (TID-27274) 

VIRUSES/ELECTRON MICROSCOPY 
VIRUSES/INFECTIVITY 

Gamma radiation and virus multiplication: factors that affect the 
establishment and maintenance of L-cells chronically infected 
with Sindbis virus, 2:31116 (TID-27274) 

VIRUSES/MESSENGER-RNA 

Biosynthesis of reovirus-specified polypeptides. Initiation of 
reovirus messenger RNA translation in vitro and identification 
of methionyl-X initiation peptides, 2:31079 

VISIBLE RADIATION/CALIBRATION STANDARDS 

Visible to gamma-ray wavelength ratio, 2:31422 

VISIBLE RADIATION/VELOCITY 

A novel rotation sensor based on measurement of the Brewster 
angle in a moving medium. Physical sciences research 

Sublized lasers andthe sped of igh, 230572 

t, 
VITAMIN D 
See also CHOLECALCIFEROL 
VITAMIN D/BIOCHEMICAL REACTION KINETICS 
= droxylation of 1,25-dihydroxyvitamin Ds (Rats, chickens), 
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VITAMIN D/METABOLISM 
Lack of effect of calcitonin on the regulation of vitamin D 
metabolism in the rat, 2:30977 
VITAMIN D-3 
See CHOLECALCIFEROL 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VOLCANIC REGIONS/HEAT EXTRACTION 
Econometric analysis of forced geoheat recovery for low- 
temperature uses in the Pacific Northwest, 2:29353 
VOLES/ POPULATION DYNAMICS 
Seasonal variation in body composition of the meadow vole 
(Microtus pennsylvanicus, 2:30918 
VOLOXIDATION PROCESS 
(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 
Ruthenium oxide deposition and 
voloxidizer, 2:28926 (ORNL/TM- 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


WAIRAKEI GEOTHERMAL FIELD/GROUND SUBSIDENCE 
Ground movement in New Zealand geothermal fields, 2:29315 
WAIRAKEI GEOTHERMAL FIELD/PIPELINES 
Scrubbing of chlorides in carry-over water from geothermal well 
separators, 2:29332 
WAIRAKEI GEOTHERMAL FIELD/STEAM SEPARATORS 
Scrubbing of chlorides in carry-over water from geothermal well 
separators, 2:29332 
WAIRAKEI GEOTHERMAL FIELD/WASTE PROCESSING 
Removal of silica and arsenic from geothermal discharge waters 
by precipitation of use calcium silicates, 2:29314 
WALLS/HEAT STORAGE 
Cooling with thermic diode panels, 2:29186 (SAN/1122-76/2) 
WALLS/HEAT TRANSFER 
Cooling with thermic diode panels, 2: opens Ge 86 Sow 1122-76/2) 


of rainout. A preliminary survey, for 
6-January 14, 1976, 2:30733 (UCRL-136 2) 
T RECOVERY 


Heat recovering device for dishwashers (Patent), 2:30459 
Heat recuperator structure (Patent), 2:30108 
Method for the production of energy (Patent), 2:30106 
Quebec region chooses 2:29095 
Recovery of low heat, 2: heat, 2:30105 
WASTE HEAT/USES 
How to put waste heat to work, 2:30107 
Utilisation of waste heat from nuclear power stations for 
pase of methanol. Preliminary study the 
gy balance in the process, 2:29631 (STU.74.3023 
WASTE: MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE MANAGEMENT/SYSTEMS ANALYSIS 
Integrated waste management systems: onsite MIUS applications, 
2:29937 (CONF-761 133-1) 
WASTE OILS/RECYCLING 
with the French Institute propane 
rocess in re-refinin; a crankcase oils, 2:28692 
WASTE PR¢ PROCE ING PLANTS/ STRUCTION 
Delays in constructing waste treatment facilities after award of 
re grants: improvements made, 2:30110 (CED-77-1) 
Quebec re; chooses incineration, 2:29095 
WASTE PROCESSING PLANTS/CONTRACTS 
Delays in cannes a waste treatment facilities after award of 
construction grants: vements made, 2:30110 (CED-77-1) 
WASTE PROCESSING P PLANTS/COST 
Delays in constructing waste treatment facilities after award of 
construction grants: improvements made, 2:30110 (CED-77-1) 
WASTE PROCESSING PLANTS/MAINTENANCE 
Freezing of activated “Ty for quick reactivation of waste water 
treatment plants, 2:3011 
WASTE PROCESSING PLANTS/MATERIALS RECOVERY 


plant implementation: guides for municipal 


urement, 2:30114 (PB-259140) 
WASTE TE PROCESSING PLANTS/POLLUTION CONTROL 


EQUIP 
prevention, and the necessary costs, 2:30624 (CONF-750346-) 


January 15, 19 
HEAT. 


WATER/RECOVERY 


Flue gas scrubbing and neutralization of waste water from the 
scrubbers of waste combustion plants, 2:30625 a -750346-) 
WASTE PROCESSING PLANTS/RESEARCH 
ERDA’'s solar program, 2:29140 
WASTE SOLUTI 
See LIQUID WASTES 
WASTE WATER/BIODEGRADATION 
Status and prospects for improvement in biochemical 
facilities for refinery waste waters, 2:28683 
WASTE WATER/BIOLOGI ICAL EFFECTS 
Heated waste-water effects on aquatic ecosystems, 2:30890 
be 
a lity of decon 
waste water, 2:28988 
‘= depicted by predictive 
wa Lake recovery characteristics as 
modeling, 2:30875 (EPA-600/3-76-079) 
WASTE WATER/PRECIPITATION 
Technical soaps - a possibility of decontaminating thorium- 
contaminated waste waters, 2:28988 
WASTE WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Modern methods for determination of contaminants in refinery 
waste waters, 2:28686 
WASTE WATER/REINJECTION 
Behavior of silica in geothermal waste waters, 2:29307 
Disposal of geothermal waste water by reinjection, 2:29308 
Geothermal waters: an environmental waste problem, 2:29299 
(CONF-761020-) 
WASTE WATER/SSILICA 
Behavior of silica in geothermal waste waters, 2:29307 
WASTE WATER/TOXICITY 
Comparative toxicity of individual components of Kirishi refinery 
waste water after biological treatment, 2:28690 
WASTE WATER/W. PROCESSING 
Biochemical treatment and reuse of ‘industrial drain water’ in 
Polotsk refinery, 2:28684 
Biochemical treatment of wastc water in Groznyi group of 
refineries (Comparison with mechanical ene 2:28691 
of saline wastes from petroleum refineries, 
Freezing of activated outes for quick reactivation of waste water 
treatment plants, 2:3011 
a logical studies on a phenol-decomposing clarifying plant, 
Physical-chemical treatment of sour gas plant process waste 
waters (Scheme for segregation and treatment of various 
aqueous waste streams recommended), 2:28764 
Waste-water treatment at the 24th Party Contress Novo-Gor’kii 
leum refinery, 2:28687 
WA: WATER/WATER TREATMENT 
Primary trends in improvement of water surely, oon sewage, and 
waste-water treating systems in refineries, 
et for improvement of refinery circulating a systems, 


ATER 
See also FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL REACTIONS 
a? tive treatment of coal (Patent; 7 claims; 300-500°C), 


WATER/CORROSIVE EFFECTS 
Hydrogen-induced slow crack 
steel under cyc 
WATER/EMULSIFICA 
Feasibility study of . a ~ OE emulsion as a clean 
uid fuel: phase I. Interim report, July-September 1976, 
2:28451 2437-1) 
ATER/FILM BOILING 


films, 2:30607 (UCRL-Trans-11200 


WATER/HEATING 


treating 


thorium- 


Method and apparatus em 
different flow 
'ATER/INFRARED S 


Analysis of cigarette by ~~ transform infra.ed 


WATER/METABOLISM 


Urea and water balance durin; wine pen 
renal failure, 2:31010 (CO erator) 
WATER/NEUTRON TRANSPORT 
Measured fast-neutron rr spectra for water: comparison 
with calculations, 2:29698 
WATER/PURIFICATION 
Water yon (Patent), 2:30363 
WATER/RECO 
Process for production of water and energy from synthesis gas 
(Patent), 2:28287 


dialysis of patients with 
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WwW 
Predictive regionalization of geothermal resource potential, 
2:29236 
WASHOUT 


WATER/SPECIFIC HEAT 


WATER/SPECIFIC HEAT 
Estimation of specific heat of superheated water, 2:29699 
WATER/SURFACE TENSION 
Strucuture of liquids and its effect on interfacial tension, 2:28736 
WATER/THERMODYNAMIC PROPERTIES 
Representation of water properties by mathematical splines, 
2:29515 
WATER/VOLTAMETRY 
Coulometric determination of the water content in uranium- 
POOR) oxide and in uranium oxide, 2:30340 (MLM- 


WATER 
Chemistry and microbiology of water, 2:30375 (AD-A-027708) 
WATER CHEMISTRY/ON-LINE MEASUREMENT SYSTEMS 


On-line chemical control, reactors and heavy water plants 
(PHWR), 2:29534 (AECL-5550) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
OSIRIS REACTOR 
OWR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
WATER COOLED REACTORS/BLOWDOWN 
Void fraction measurements during blowdown by neutron 
absorption of scattering methods, 2:29801 SR-16) 
WATER COOLED REACTORS/CAPITAL 
Input-output capital coefficients for energy technologies (Input- 
output model), 2:29940 (BNL-50608) 
WATER COOLED REACTORS/ENVIRONMENTAL EFFECTS 
Environmental impacts of nonfusion power systems (Data on 
poorer agen effects of all power sources that may be 
itive with fusion reactor power plants), 2: 30912 (BNWL- 


3027 
WATER COOLED REACTORS/FUEL CYCLE 
Light Water Reactor Fuel Recycle program. Plutonium nitrate-to- 
oxide — project initial report, April 1976, 2:28927 
MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 
Program plan for research and devel 
fuel recycle, 2:28920 (DPST-75-51 
ee the light water reactor fuel cycle, 2:28956 (CONF- 


WATER COOLED REACTORS/MELTDOWN 
Investigation of the chemical interactions in LWR core materials 
= tpt a hypothetical core melting accident, 2:29815 (INIS- 
WATER COOLED REACTORS/OPERATION 
Are light water reactors the solution (For future electricity 
demand), 2:29963 
WATER COOLED REACTORS/REACTOR ACCIDENTS 
Calculations for accidents in water reactors during operation at 
power, 2:29764 (AAEC-LIB/Trans-599) 
WATER GAS/PRODUCTION 
Production of water gas (Patent; 18 claims), 2:28296 
WATER POLLUTION 
Application of ecosystem oe methodologies to dredged 
material research. Final report, 2:30865 (AD-A-027207) 
Petroleum analysis: methodology for quantitative and qualitative 
assessment of oil spill, 2:28708 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Effects of pollution on freshwater fish, 2:30888 
Water quality criteria research of the U.S. Environmental 
Protection Agency, 2:30867 (EPA-600/3-76-079) 
WATER POLLUTION/BIOLOGICAL INDICATORS 
Trace metals in southern Californian —_ 2:31240 
WATER POLLUTION/DECOMPOSITI 
Mathematical model of pollutant cause mee effect i in Saginaw Bay, 
he Lake Huron, 2:30876 (EPA-600/3-76-079) 
¥ (a bibliography with abstracts). Report for 
Dec 1976, 2:30750 S/PS-76/1005) 
Hydrologic transport modeling, 2:30856 (CONF-750706-) 
Mathematical model of pollutant cause and effect in Saginaw Bay, 
Lake Huron, 2:30876 6 (BPA-600/3-76-079) 


t in support of LWR 


Structural analysis of stressed marine communities, 2:30869 (EPA- 
600/3-76-079) 
<= ee problem or no, 2:30868 (EPA-600/3- 


WATER POLLUTION/ENVIRONMENTAL TRANSPORT 
Pulsed dispersion of trace chemical concentrations in a saturated 
sorbing porous medium, 2:30838 
WATER POLLUTION/LEGAL ASPECTS 
— problem or no, 2:30868 (EPA-600/3- 
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WATER POLLUTION/MATHEMATICAL MODELS 
Mathematical model of pollutant cause and effect in Saginaw Bay, 
Lake Huron, 2:30876 (EPA -600/3- 76-079 
Numerical modeling of subsurface radioactive solute transport 
from ponds ee Idaho National Engineering 
Laborato: 84 (I 
WATER POLLUTION JONITORIN 
Measurement, detection, and control of Yara eo pollutants. 


Proceedings series. Proceedings of an international Re png 
POLLUTION/ODOR 
or pollution (a bibliography with abstracts for 1964- 


1976 (220 abstracts), 2: PS. 76/ 
WATER POLLUTION, 

Some aspects of i tab into the environment 
with radionuclides and heavy metals (Research programs in 
Poland), 2:30814 (ORNL-tr-4219) 

WATER POLLUTION/TOXICITY 

Structural analysis of stressed marine communities, 2:30869 (EPA- 

600/3-76-079 
WATER POLLUTION CONTROL 

Textile processing wastes and their control (citations from the 
NTIS data base). Report for 1964-Nov 1976, 2:30748 (NTIS/ 
PS-76/0962) 

Textile p see sy» wastes and their control (citations from the 


Engi Index data base). Report for 1970-Nov 1976, 
2: 749 (N’ 
WATER POLLUTION CO OL/MATHEMATICAL 
MODELS 


Goal interval programming model for resource allocation in 
marine environmental protection :29951 
WATER POLLUTION CONTROL GS 
EPRI regional seminars on the environmental control and 
combustion program. Summary report, 2:28358 (EPRI-FP-295- 


SR) 
WATER QUALITY/BIOLOGICAL INDICATORS 
Criteria for marine microbiota, 2:30871 (EPA-600/3-76-079) 
QUALITY/DATA ANALYSIS 


Water quality criteria research of the U.S. Environmental 
WATER QUAL 
— oy considerations in the slurry pipelining of coal, 


WATER RESERVOIRS/EUTROPHICATION 
Lake Eutrophication: results from the National Eutrophication 
Survey, 2:30878 (EPA-600/3-76-079) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
TMENT 


WATER 
Chemistry and of 2:2 water, 2:30375 (AD-A-027708) 
WATER V. R/CO 
a of U-0.75 wt % Ti in hydrogen and water vapor, 
WATER VAPOR/ION EXCHANGE 
Na* and K* water vapor and ae, 22936 
WATER V OCK-FLUID INTERACTIONS 


Exchange of Neve and K* between water vapor note fe 


hases at low v. pressure, 2:29362 
WATERFLOODING/ BIB 
Enhanced oil TOV 


fluid-injection 
methods: an annotated bibliography citations), 2:28501 
C/IC-76/3) 
WA IDING/SIMULATION 
Reservoir simulation studies reveal key to maximizing waterflood 
oil recovery, Virginia Hills Beaverhill Lake “A” Pool (Alberta 
Canada), 2:28597 
WATTS BAR-1 REACTOR/SIMULATION 
Sustained fast valving applied to Tennessee Valley Authority's 
Watts Bar nuclear units, 2:29507 
ustained v lied to Tennessee Valley s 
justain 24 fast valvin to Tennessee s 
Watts Bar ar nuclear unis, 2 2:29507 


WAVE FORCES 
Stabilized floating platforms it; for nuclear reactors and 
OWER uction), 2:30657 
from the 2:29364 
wer sea, 
WAVELENG /MEASURING IN 
measurements of a stabilized laser at 


WEAK INTERACTIONS/V -A 


242S 
| 
ate boson, 
te, er angular 
rate, WCinocrg unified theory), 2:31348 
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INS. 
See also NUCLEAR WEAPONS 
WEAPONS/PERFORMANCE TESTING 
A description of the thermal distortion test facility at the air force 
weapons laboratory. Final ~ 2:30725 (AD-A-027364) 
EASURING METHO! 


Application of energetic ion beams in the study of wear and 
porosity, 2:29043 
R/REVIEWS 
Gaps in our knowledge of friction and wear, 2:30260 
WEGA STELLARATO ESIGN 

Technological aspects of the Wega stellarator, 2:31587 (CEA- 
CONF-3580) 

WEGA STELLARATOR/PLASMA DIAGNOSTICS 

Annual progress report of the Grenoble Research Group, January 
1 to December 31 asst 2:31485 (EUR-CEA-FC-810(pt.2)) 

WELDED JOINTS/DEFECTS 

Consideration of fracture mechanics analysis and defect dimension 
measurement assessment for the Trans-Alaska oil pipeline girth 
welds. Vol. I. Final report, 2:28712 (PB-260400) 

Consideration of fracture mechanics analysis and defects 
dimension measurement assessment for the Trans-Alaska oil 
pipeline girth welds. Vol. II. Final report, 2:28713 (PB-260401) 

WELDED JOINTS/DUCTILITY 
Hydrogen compatibility of 304L stainless steel welds, 2:30274 
WELDED JOINTS/FAILURES 

Safety-technical assessment of fa 

components, 2:29674 (AED 143704 74-5 
WELDED JOINTS/FRACTURES 

Consideration of fracture mechanics analysis and defect dimension 
measurement assessment for the emg Tm oil pipeline girth 
welds. Vol. I. Final report, 2:28712 (PB-260400) 

Consideration of fracture mechanics analysis and defects 
dimension measurement assessment for the Trans-Alaska oil 
pipeline girth welds. Vol. II. Final report, 2:28713 (PB-260401) 

WELDED JOINTS/NONDESTRUCTIVE TESTING 

Professional welding inspector, 2:30505 (CONF-760689-) 

Safety-technical assessment 0’ cy welded joints of reactor 
components, 2:29674 (AED 74-570-000) 

WELDED JOINTS/STANDARDS 


Nickel-molybdenum-chromium alloy welding fittings (ASME SA- 


403 with additional requirements), 2:29622 (RDT-M-2- 
12T(Rev.)(4-76)) 
WELDED JOINTS/STRESS ANALYSIS 
—— finite elements for analysis of welded tubular joints, 


2: 
WELDED JOINTS/ULTRASONIC TESTING 
ene) applications in field construction, 2:30507 (CONF- 


See WELDED JOINTS 
WELL CASINGS 
Well bore cleaning device (Patent), 2:28623 
WELL CASINGS/CEMENTS 
Advancement in cementation techniques in the Italian geothermal 
wells, 2:29325 


WELL CASINGS/DESIGN 
Well plug with anchor means (Patent), 2:28640 
WELL CASINGS/EMPLACEMENT 


Planning the rate of lowering of a casing string, 2:28550 
WELL CASINGS/MECHANICAL PROP 
Problem of interaction between casing pipes and cement stone in 
the space outside the pipes, 2:28510 
WELL CASINGS/PERFORMANCE TESTING 
Advancement in cementation techniques in the Italian geothermal 
wells, 2:29325 
WELL CASINGS/STRESS ANALYSIS 
Determination of the magnitude of additional crushing pressure on 
1 
Ultimate elastic resistance of casing pipes to uniform external 


pressure, 2:28509 
WELL COMPLETION/MATERIALS 
Well cementing method usin; having 
improved ‘low properties (Patent), 2:28632 
WELL DRILLING 
Determination of formation from formation-tester data 


parameters 

with allowance for the post-influx effect, 2:28488 

Method for drilling and treating subterranean formations ~~ 1 
low fluid loss agent (Patent; for reducing permeability of oi 
containing subterranean 2:28620 

Study of a horizons under conditions of steady and 
unsteady tration, 2:28487 

WELL DRILLING/CONTROL 


on the 
WELL DRILLING/COST 
Game optimization of oil well drilling regimes, 2:28516 


WAnalyate of the operation of Gilling bits by examining the shape of 
lysis of the operation o! its by 
of cores, 5. :28549 A 
culation of the hydraulic parameters of drilling with small- 
sized hydromonitor bits, 2:28526 
Effect of the nozzle distribution in the drill bit on the cleaning of a 
well bottom, 2:28543 
Improving the rye of cutting drill bits by using vacuum-arc- 
remelted steel, 
Wright mond dil drilling, 2:28517 
ight-alloy drill pipes for diamon 
WELL DRILLING/DRILLIN UIPMENT 
Well drillin tus (Patent), 2:30525 
WELL DRILLING/DRILLING FLUIDS. efficiency of 
ew antivibration circulatin ids to improve i 
diamond drilling, 2:28523 
Protecting formation waters from contaminants when using 
polymers during drilling, 2:28548 
a formations by local circulation of the drilling solution, 
in ——s a circulating fluid containing the AS-5 surface active agent, 
Use of ae in ly eothermal drilling, 2:29327 
bag os with the UPB-25 rig under permafrost conditions, 


WELL DRILLING/MEASURING INSTRUMENTS 
Device for measuring the angle of distortion of a well, 2:28521 
WELL DRILLING/MECHANICAL VIBRATIONS 
Control of the phenomenon of vibration in the process of drilling 
oil and gas wells, 2:28518 
WELL DRILLING/RESEARCH PROGRAMS 
~~ of near-well permeability variation on well performance, 


WELL DRILLING/TEMPERATURE EFFECTS 
Certain features of well structures in northern Canada, 2:28539 
WELL LOGGING/DATA ANALYSIS 
Determination of formation parameters from inflow curves 
obtained by testing objects with formation testers, 2:28490 
WELL LOGGING/EQUIPMENT 
Use of combined well-lo pm in studying oil and gas 
well sections, 2: ty 73 L-Trans-11212) 
STIMULATI 


See also EXPLOSIV VE STIMULATION 
HYDRAULIC FRACTURING 
WELL STIMULATION/ACIDIZATION 
Acidizing wells (Patent; using alternate slugs of acid and aqueous 
el of cellulose ether), 2:28642 
L STIMULATION/EXPLOSIVE FRACTURING 

Chemical explosives fracturing field demonstrations. Final report, 
2:28765 (BERC/RI-77/2) 

Heavy-oil recovery using the SolFrac method (Combination of 
chemical ——— fracturing and solvent injection), 2:28503 
(CONF-7406129-1) 

WELL STIMULATION/FLUID INJECTION 

Heavy-oil recovery using the SolFrac method (Combination of 
chemical explosive fracturing and solvent injection), 2:28503 
(CONF-7406129-1) 

WELL STIMULATION/HYDRAULIC FRACTURING 

Application of MHF to the tight Muddy “J” Formation, 

attenberg Field, Colorado, 2:28772 

WELL STIMULATION/IN-SITU COMBUSTION 

Method for recovering viscous petroleum (Patent), 2:28636 
WELL STIMULATION/STEAM INJECTION 

Method for recovering viscous petroleum (Patent), 2:28636 
WELL STIMULATION/WA’ DING 

by alkaline-surfactant waterflooding (Patent), 

Oil recovery by improved surfactant flooding (Patent), 2:28639 


See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/FLUID FLOW 
— of near-well permeability variation on well performance, 


WENDELSTEIN-7 STELLARATOR/CIi? CUIT BREAKERS 
Circuit breaker-fuse system for the Wendelstein WVIIa ohmic 
heating circuit, 2:31634 (AED-Conf-76-309-097) 
WENDELSTEIN-7 STELLARATO: 
SOURCES 
Wendelstein VII A injection system, 2:31644 (AED-Conf-76-309- 


111) 
KRAMERS-BRILLOUIN APPROXIMATION 
See WKB APPROXIMATION 
WEST INDIES/EARTHQUAKES 
Coe of the Fort Saint-Charles Earth Laboratory (Seismic 
activity before and after October, 1976 Guadaloupe —— 
2:31267 (LA-tr-77-10) 


243S WEST INDIES/EARTHQUAKES 


WEST INDIES/VOLCANOES 

Communique of the Fort Saint-Charles Earth Laboratory (Seismic 
2:31267 (LA-tr-77-10) 

VIRGINIA/NATURAL GAS DEPOSITS 

Lithologies, environments, and reservoirs of the middle 

oo Greenbrier Group in West Virginia, 2:28469 (NP- 
1 


WEST VIRGINIA/PETROLEUM DEPOSITS 
Lithologies, environments, and reservoirs of the middle 
a Greenbrier Group in West Virginia, 2:28469 (NP- 
‘AB 


WETTABILITY 
oil, 2: 
ANIMALS/BIBLI 


Endangered bibli abstracts). Report for 
1964 Dee 1576, 20730 (NT1S/PS-76/1005) 


WIND/AVAILABILITY 
Initial wind energy data assessment study, 2:29366 (NSF-RA-N- 


Kahuku, Oahu wind . Period covered: August-November 
1976, 2:29367 (UCID-17403) 
WIND/TURBULENCE 


= ro energy data assessment study, 2:29366 (NSF-RA-N- 
Wind shear downwind of large surface roughness elements, 


2:29365 (BNWL-SA-5840) 
POWER/ECONOMI 
ire ready to take off, 2:29368 

rontiers of power techno ference, 2: 
on —- and development (New Zealand), 2:29960 (NP- 
ERDA’s solar ener; 

WIND PO PLANTS/ENVIRONMENTAL IMPACTS 


202 
WIND POWER PLANTS/MECHANICS 


IND POW! of wind power to the el - GENERATION 


POWER PLANTS/POWER 


SELECTION 
Nationwide assessment of potential output from wind-powered 
poe 2:29375 


See also VERTICAL AXIS TURBINES 
Wind motcrs (Patent), 2:29377 
Aerod: rmance of wind turbines. Final report, 2:29372 
F/04014-76/ 1) 
augmentation of wind turbines, 2:29371 (CONF-760842- 


6) 
testing of a 
WIND TURBI 
Diffuser augmentation of wind turbines, 2:29371 (CONF-760842- 


6) 
WIND TURBINES/ELECTRIC GENERA 


went wind 2:29376 


‘Application of wind power to the electric system, 2:30036 
TURBINES/P IRMANCE TESTING 


Diffuser augmentation of wind turbines, 2:29371 (CONF-760842- 


WIND TURBINES/POWER GENERATION 
platforms, 2:29370 


2:29375 
TURBINES/TESTING 


WKB ‘APPROXIMATION/EIGENVALUES 
Contributions to WKB theory, 2:31314 

WKB APPROXIMATION/WAVE 
Contributions to WKB theory, 2:31314 
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WOMEN/BODY COMPOSITION 
Total body sodium and chlorine in normal adults a determined by 
neutron activation analysis, 2:30332 (BNL-21646) 
WOOD/COMBUSTION 
in the State of Vermont 


Feasibility of Copy | electricity i 
aa a fuel: ly. Final report, August 1975, 2:29093 


RMS 
See ANNELIDS 
TORS 
a power unit model for a 


Examination on the radiation situation at a research reactor 
its environment, 2:29728 
WYOMING/COAL INDUSTR 
Coal and governmen the Northern 
we a preliminary (43 2 2:30003 (NP- 
Dynamic analysis of the environmental and social i of coal 
ects if most vs most for power 
2:28462 (BNWL-SA-5845) 
WYOMING/ENERGY SOURCES 
1975 pete 4 production system i 
ountain region, 2:29989 
WYOMING/GEOCHEMICAL 


GAS 
energy production system in the states Rocky 
Mountain 2:29989 
WYOMING. SPRIN 
Sulfur dioxide in geothermal waa and gases, 2:29294 


Scintillation activity in an unirradiated single 
hydroxyxanthine (Temperature and uv 


2:30397 
XANTHINES/SCINTILLATIONS 
Scintillation activity in an unirradiated single 


effects), 
of 
XENON/ ADSORPTION 


Tiadsorbed molecules Final report, 230208 (PB255191) 


XENON IONS/EMISSION 
XENON IONS/OSCILLATOR STRENGTHS 
of highly ionized atoms of tokamak interest, 2:31505 (LA- 
6679-MS 
TIONS 


XENON 
(i of fission-product xenon levels on reactor 
ION OSCILLATIONS/MATHEMATICAL 
Method to calculate — xenon oscillations in PWR reactors 
(SEXI Code), 2:29: | 
windows in germanium low-energy x-ray detectors, 
2:30679 (LBL-5566) 
X-RAY DOSIMETRY/IONIZATION CHAMBERS 
Evaluation of MDH Model 1015 x-ray monitor, 2:30681 (FDA-77- 


8014) 
X-RAY DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
X-ray dose enhancement. Vol. I. Summary report. Interium 
(10 keV to 2 MeV, Teequllinetertantes 
of gold), 2:31442 (AD-A-026248) 
Y EQUIPMENT/RADIATION DOSES 
——— of MDH Model 1015 x-ray monitor, 2:30681 (FDA-77- 


of 3- 


) 
ELS 


ey procedures for diagnostic 
(PB-246837) 
X-RA IOGRAPHY 


of magnification radiography, 2:31014 (CONF- 


WEST INDIES/VOLCANOES 244S 
21448) 
WORKERS 
See PERSONNEL 
residual 2:29510 
WWR-SM ROSSENDORF REACTOR/RADIATION DOSES 
75-020) 
WIND/MONITORING 
Geochemical Survey of the western coal regions). Third annual 
July 1976 (Geochemical survey of coal 
OF NONIUSION DOW VSLCILL Java Ol 
environmental effects of all power sources that may be 
competitive with fusion reactor power plants), 2:30912 (BNWL- 
4 
item, 2:30036 
Nationwide assessment OF potential OULDU wind-powered XANTHINES 
tors, 2:29375 See also CAFFEINE 
XANTHINES/RADIATION EFFECTS 
crystal 
| 
} 
from wind-powered 
of a pro Savonius wind machine, 2:29369 
ind as a power source for oceanographi forms, 2:29370 
(AED-Conf.76-203-005) 
WINDOWS/SOLAR HEATING 
Thermoelastic analysis of solar window of a vacuum chamber, X-RAY EQUIPMENT/SAFETY 
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hic inspection, 2:30506 (CONF-760689- 
X-RAY IOGRAPHY (BIO ICAL) 


See BIOMEDICAL RADIOGRAPHY 
vovides recording speed needed 
X-ray spectrometer pro to 
analyze electron yo poten densities in laser-induced 
XVLENES/DRYING 


Influence of activation conditions of dynamic activity of zeolite in 
XYLENES lene fraction, 2:28654 


in gauge field theories. 


See MAINE YANKEE EE REACTOR 


See also SACCHAROMYCES 
YEASTS/BIOLOGICAL RADIATION EFFECTS 
Microdosimetric analysis of proton RBE in haploid yeast cells, 
2:31119 
osimetric analysis of proton RBE in diploid yeast cells, 
2:31120 (ERDA-tr-222) 
yeast cells, 2:31123 
control of x-ray resistance in budding = 
YEASTS/RADIOSENSITIVITY 
Genetic control of x-ray resistance in budding yeast cells, 2:31123 
Microdosimetric analysis of proton RBE in diploid yeast cells, 
2:31120 (ERDA-tr-222) 
WSTONE NATIONAL PARK/GEOTHERMAL 


EXPLORATION 
Evaluation hae satellite data for geothermal reconnaissance 


studies, 2 
Evidence from heat-flow measurements for laterally extensive 
ellowstone 


i 2:29281 
YELLOWSTONE NATIONAL Ps T FLOW 
Evidence from heat-flow measurements for laterally extensive 
rmal fluid systems in the Yellowstone Caldera, 
ellowstone National Park, Wyoming, USA, 2:29281 
YELLOWSTONE NATIONAL FARK? 
uation 0 for reconnaissance 
studies, 2:29279 
YELLOWSTONE NATIONAL PARK/SEISMIC NOISE 
Seismic noise as a exploration tool: techniques and 
results, 2:29274 
YELLOWSTONE NATIONAL PARK/SEISMIC SURVEYS 


Teleseismic P-wave dela exploration, 2:29285 
YELLOWSTONE NATIONA PARK/THERMAL SPRINGS 


Heats of dilution of some 
at 25°C. III. Rare earth 


BREAKING 
dynamical symmetry breaking 


Determination of proton binding 
Tc from (p,7y) reaction Q-values, 


Search for the isovector E2 resonances in **P, *Y 
2:31406 (ORO-3624-17) 
89 


Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 


Renormalization and scaling at high energy in Yukawa field 
theory, 2:31356 


aw application of natural zeolites, 2:29185 (SAN/1122- 


ZEOLITES/CATALYTIC EFFECTS 


TMENTS 
Influence of activation conditions of dynamic activity of zeolite in 
drying xylene fraction, 2:28654 


Trace metals in oysters from Knysna ees, 2:31239 
ZINC/BIOLOGICAL 
Concentrations of iron, lead, kel and zinc in freshwater 
algal blooms, 2:31 


for a 
for ue in he of trace elements in the environment 
Cu smelter. Comparison of methods for trace metals anal 
ZINC/ENVIRONMENTAL TRANSPORT 
report and proposal for renewal of loan of a 90° bending 
of ace cement the 
disease 
parison of methods for trace metals 
samples of sediment, biota, and 2008 


27363) 
ZING COMPARATIVE EVALUATIONS 
Comparison of *’Co-, **Zn-, complexes for 


parison of ®2Zn-, and ''In-bleomycin complexes for 
tumor localization (Rats), 2:31058 
ZINC 64/ENERGY 
igh resolution neutron total cross section measurements with the 
A) ORNL Linac and (B) the Columbia University’s Nevis 
ynchrocyclotron and (C) with B.N.L. HFBR. report, 
ZINC 1 2:31398 (COO-2439-. 


resolution neutron total cross section measurements with the 


hrocyclotron and (C) with B.N.L. wuss 
1 31, 1977, 2:31398 (COO-2439- 


resolution neutron total cross section measurements with the 
clotron with report, 
31398 (COO-2439- 


April 1, 1976-March 31, 1977, 2 
69/SCINTISCANNING 


ma resolution neutron total cross section measurements with the 
A) ORNL Linac and (B) the Columbia University’s Nevis 


ynchrocyclotron and (C) with B.N.L. HFBR. 
April 1, 1976-March 31, 1977, 2:31398 (COO-2439- 
ZINC ALLOYS/STRESS CORROSION 
ber 2:30255 (C00 216623) 
ZINC CHLORIDES/CATALYTIC EFFECTS 
process (39 refs.), 2:28301 (FE- 


PF 245S ZINC CHLORIDES/CATALYTIC EFFECTS 
vestigation of thermophysical properties of refractory materials 
used in ad org channels, 2:30055 
YUKAWA NO) THEORY/SCATTERING 
ZEA MAYS 
See MAIZE 
ZEOLITES 
Y 
Carbon-14 tracer studies of the secondary reactions in the 
ee ‘ cracking of hexadecane over zeolite catalysts, 2:28644 
ZINC 62/SCINTISCANNING 
Comparison of °7Co-, **Zn-, and *"*In-bleomycin complexes for 
tumor localization (Rats), 2:31058 
YTTERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
c 1 2:30385 { 
YTTRIUM/HYDRIDATION 
Hydride formation, 2:30264 
YTTRIUM 89/BINDING ENERGY 
for *Y, and ayy 
:31407 
resonance of *Y 
Cross section calculation relevant to fusion reactor structural /sup $om/Te, 57Co, "In, "Ga, “ou), 
materials. [V. Contribution fi : 
2:31702 ZINC 69/TISSUE DISTRIBUTION 
and “Ni, 
2:31059 
ZINC 70/ENERGY LEVELS 
Zr, and 
c ,Y) reaction ues, 2: 
YTTRIUM COMPOUNDS/CRYSTAL STRUCTURE 
Unit cell of YTa7Ois, a new compound, and its isomorphism with 
YTTRIUM O iC CONDUCTIVITY 
Investigation of thermophysical properties of refractory materials 
used in MHD generator channels, 2:30055 


ZINC HALIDE PROCESS/CATALYSTS 


ZINC HALIDE PROCESS/CATALYSTS 
Zinc oo coal liquefaction process (39 refs.), 2:28301 (FE- 
1743- 
ZINC HALIDE PROCESS/FLOWSHEETS 
ar CK coal liquefaction process (39 refs.), 2:28301 (FE- 
1743- 
ZINC IODIDES/ELECTRICAL PROPERTIES 
Basic research on ceramic materials for energy storage and 
conversion systems. Progress report, December 1, 1975- 
November 30, 1976, 2:30070 (COO-2564-2) 
ZINC ISOTOPES/DEUTERON REACTIONS 
— Q-value measurements and masses in the iron region 


(n,y) reactions), 2:31401 
ZINE I ES/MASS 


— ‘eodee measurements and masses in the iron region 
((d,p) vs (n,y) reactions), 2:31401 
ZINC I TOP S/NEUTRON REACTIONS 
Accurate Q-value measurements and masses in the iron region 
(Gp) vs (n,y) reactions), 2:31401 
ORES/MINING 


Study of waste generation, treatment, and disposal in the metals 
—- industry. Final report, Jun 1974-Jul 1976, 2:28870 (PB- 
261052) 

ZINC-AIR BATTERIES/ANODES 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
ZINC-AIR BATTERIES/DESIGN 
. Apparatus and method for connecting cells of a battery with 
forced circulation (Patent), 2:29892 
lectric automobiles (citations from the En 
base). Report for 1970-Jun 1976, 2: NTIS 16/0561) 
ZINC-CHLORINE BATTERIES/ANODES 
Formation of electrodes for alkaline batteries (Patent), 2:29914 
ZINC-CHLORINE BATTERIES/DESIGN 

Batteries comprising vented electrodes (Patent; bipolar electrodes, 
circulating electrolyte), 2:29891 

Metal = hydrate battery system gree improved halogen 
hydrate forming and stora — system), 2:29895 

ZINC-MANGANESE BATTERIES/PERFORMANCE 
battery (Patent; 2000 Ah, 100 Wh/kg), 
ZIRCALOY/MECHANICAL PROPERTIES 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of light water reactor fuel rod behavior, 
2:28904 (TREE-NUREG-1005) 

ZIRCALOY/PHYSICAL PROPERTIES 

MATPRO: Version 09. A handbook of materials properties for 
use in the analysis of li ight water reactor fuel rod behavior, 
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31 6618-MS 2:29044 
IRS-W- 6621-MS 2:31602 
21 6624 2:29989 
= 
Is- 2:31380 
4033 | Dep. NTIS, $5.00 6646-MS 2:30441 
4038 Dep. NTIS, $5.00 6665-MS 2:29990 
IS-ICP- : 
32 Dep. NTIS, $5.00 6676-MS 2:30713 
33 Dep. NTIS, $7.50 6677-MS 2:30714 
34 Dep. NTIS, $4.00 6678-PR 2:30660 
JAERI-M- 6679-MS 2:31505 
6224 2-P 
6232 6716-MS || 
6234 2:29486 LA-NUREG- 
6245 2:29743 6467-MS 
6250 2:29744 6612-MS 
6251 2:29658 6622-MS 2:31439 
6252 2:29659 6639-MS 2:29522 
6264 2:29518 LA-tr- 
6301 2:29745 77-3 2:30350 
6302 2:28999 1-4 2:30962 
6311 2:29519 77-10 2:31267 
6318 2:29818 77-13 2:30392 
6320 2:29660 NTIS (US Sales Only) 77-14 2:30391 
6326 2:29520 TIC LA-UR- 
6332 2:30616 TIC 76-1960 2:30661 
6337 2:28974 TIC 76-2108 2:29821 
6352 2:29746 TIC 16-2357 2:31615 
JAPFNR- 76-2105 2:28839 
231 2:29597 77-58 2:31441 
77-10 2:31668 
JEN- 7-2 2:30495 
338 2:29501 LBL- 
JINR- 4413 2:30744 
R-11-8261 2:31560 4550 2:30205 
JRC-ISPRA-EE- 4655 2:30662 
01/76 2:29844 4783 231115 
5172 2:30317 
1299 2:31466 5357 2:30688 
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21629 2:28469 Bureau of Mines, 
Morgantown, WV 
21631 | Bureau of Mines, San 
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ORNL/Sub/2673- 2,509,210/A/ 2:30166 
1 2:30443 Dep. NTIS, $10.00 2,509,779/A/ 2:29926 
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5060 2:31160 Dep. NTIS, $4.00 2,515,554 2:29922 
5201 2:30816 Dep. NTIS, $5.50 2,516,530 2:29923 
5275 2:28978 Dep. NTIS, $4.50 2,547,245/A/ 2:28910 
5304 2:29648 Dep. NTIS, $10.50 2,549,439/A/ 2:29079 
5402 2:29757 Dep. NTIS, $5.50 2,556,454/A/ 2:29394 
5408 2:31713 Dep. NTIS, $4.00 2,602,378/A/ 2:30140 
5565 2:29641 . NTIS, $9.25 2,603,379/A/ 2:30141 
5626 :30444 A 2,603,910/A/ 2:30362 
5635 2:31616 Dep. NTIS, $4.00 PATENTS-FR- (French: Service d’Edition et de Vente des 
5636 2:31621 i NTIS, $4.00 Publications Officielles, 39 rue de la 
5665 2:28926 A Convention, Paris 15, France, 2.50 F per 
5679 2:30690 Dep. NTIS, $3.50 copy, plus 1.80 F postage for 1 copy) 
5717 2:28249 Dep. NTIS, $4.00 2,277,415/A/ 2:28980 
5750 2:30663 Dep. NTIS, $5.00 PATENTS-GB- (GB: Comptroller-General, The Patent Office 
5794 2:29645 Dep. NTIS, $3.50 (Sale Branch), St. Mary Cray, Orpington, 
ORNL-tr- Kent, BR 53rd, UK, 0.25 pounds per copy) 
4008 2:31440 Dep. NTIS, $4.50 1,382,025 2:29899 
4219 2:30814 Dep. NTIS, $3.50 1,384,030 2:29886 
4238 2:29647 Dep. NTIS, $3.50 1,449,122/B/ 2:28876 
4301 2:30373 Dep. NTIS, $3.50 1,451,637/B/ 2:28911 
4313 2:30846 Dep. NTIS, $4.50 PATENTS-SU- (SU: The abstracts are obtained from 
4314 2:30815 Dep. NTIS, $4.50 Otkrytiya, Izobreteniya, Promyshlennye 
4323 2:29189 Dep. NTIS, $3.50 Obraztye Znaki in which abstracts only are 
4324 2:29190 Dep. NTIS, $3.50 blished, Moscow, USSR) 
4328 2:30963 Dep. NTIS, $3.50 414,952 231594 
ORO- 485,515 2:29920 
1067-15 2:31361 Dep. NTIS, $5.50 486,406 2:29890 
1797-67 2:30421 Dep. NTIS, $4.00 PATENTS-US- (US: Commissioner of Patents, Washington, 
2408-119 2:31426 Dep. NTIS, $4.00 D.C. = USA, $.50 per copy) 
2591-79 2:31307 Dep. NTIS, $4.50 A 659,439 2:30351 
3105-56 2:30223 Dep. NTIS, $3.50 A 663,590 2:29214 
3509-13 2:31335 Dep. NTIS, $3.50 A 664,858 2:28899 
3792-20 2:31144 Dep. NTIS, $3.50 A 664,859 2:29215 
3992-293 2:31352 Dep. NTIS, $3.50 A 665,191 2:30155 
4699-3 2:31388 Dep. NTIS, $4.00 A 666,533 2:30454 
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2:29216 3,988,120 2:28257 
2:28468 3,988,163 2:29893 
2:30164 3,988,165 2:29894 
2:29078 3,988,166 2:29128 
2:29912 3,988, 167 2:29127 
2:29913 3,988,172 2:29126 
3. 2:29887 3,988,697 2:30588 
3 2:29914 3,988,698 2:30587 
3,900,341 2:29907 3,988,699 2:30586 
3,901,729 2:29915 3,988,700 2:30585 
3,905,829 2:29916 3,988,897 2:29866 
3,907,590 2:29919 3,988,901 2:30082 
3,907,603 2:29888 3,988,905 2:29872 
3,907,604 2:29918 3,988,947 2:29870 
3,909,295 2:29889 3,989,010 2:28258 
3,909,298 2:29891 3,989,018 2:30168 
3,917,772 2:29924 3,989,108 2:28631 
3,918,995 2:29925 3,989,183 2:30087 
3,933,651 2:28824 3,989,464 2:29420 
3,934,935 2:28813 3,989,465 2:29419 
3,941,421 2:28815 3,989,471 2:30167 
3,941,423 2:28814 3,989,538 2:29885 
3,945,679 2:28816 3,989,539 2:29928 
3,951,456 2:28817 3,989,545 2:29927 
3,952,801 2:28818 3,989,609 2:30309 
3,954,140 2:28819 3,989,616 2:28674 
3,957, 2:28796 3,993,133 2:28633 
3,959,073 2:29695 3,993,134 2:28632 
3,969,218 2:30361 3,993,135 2:28634 
3,969,615 2:30455 3,993,146 2:28431 
3,970,936 2:30669 3,993,459 2:30197 
3,970,956 2:29040 3,993,502 2:29895 
3,972,775 2:29134 3,993,503 2:29929 
3,972,799 2:28619 3,993,557 2:28667 
3,972,804 2:28666 3,993,558 2:28987 
3,972,805 2:28645 3,993,578 2:28914 
3,972,807 2:28665 3,993,583 2:28293 
3,973,075 2:30102 3,993,7 2:28259 
3,973,152 2:30456 3,994,129 2:30169 
3,973,852 2:30796 3,994,130 2:30170 
3,973,914 2:30795 3,994,131 2:30171 
3,973,928 2:28893 3,994,135 2:30137 
3,973,932 2:30794 3,994,276 2:29197 
3,973,934 2:28894 3,994,278 2:29196 
3,974,395 2:29376 3,994,343 2:28821 
3,976,569 2:30363 3,994,344 2:28635 
3,976,747 2:29418 3,994,435 2:29198 
3,976,775 2:28935 3,994,621 2:29378 
3,976,888 2:29041 3,994,699 2:29396 
3,977,830 2:30798 3,994,700 2:28250 
3,977,831 2:30797 3,994,701 2:28446 
3,977,990 2:29049 3,994,702 2:28294 
3,978,805 2:30657 3,994,776 2:29513 
3,979,304 2:28620 3,994,779 2:29704 
3,979,498 2:28986 3,995,000 2:28915 
3,980,458 2:30800 3,995,005 2:30803 
3,980,760 2:30801 3,995,006 2:29421 
3,981,321 2:30156 3,995,160 2:29147 
3,981,480 2:30458 3,995,170 2:29379 
3,982,526 2:29217 3,995,230 2:30590 
3,982,589 2:28624 3,995,231 2:30589 
3,982,590 2:28623 3,995,421 2:30125 
3,982,591 2:28622 3,995,686 2:30088 
3,982,592 2:28621 3,995,918 2:29601 
3,982,838 2:30352 3,996,044 2:30627 
3,982,928 2:28937 3,996,099 2:29527 
3,983,050 2:29016 3,996,100 2:29602 
3,983,219 2:30424 3,996,120 2:29037 
3,983,220 2:30364 3,996,492 2:30592 
3,984, 2:29697 3,996,527 2:30591 
3,985,520 2:28289 3,996,741 2:29867 
3,986,345 2:30459 3,996,749 2:29873 
3,986,554 2:28627 3,996,917 2:29223 
3,986,558 2:28626 3,996,918 2:29224 
3,986,925 2:29460 3,996,919 2:29222 
3,987,149 2:28354 3,996,998 2:30083 
3,987,154 2:28353 3,997,001 2:29874 
3,987,590 2:29036 3,997,004 2:28636 
3,987,783 2:29220 3,997,008 2:30526 
3,987,784 2:29219 3,997,009 2:30525 
3,987,786 2:29218 3,997,216 2:28435 
3,987,850 2:28628 3,997,295 2:30339 
3,987,851 2:28820 3,997,335 2:30630 
3,987,852 2:28290 3,997,363 2:29896 
3,987,853 2:28629 3,997,392 2:29713 
3,988,072 2:29377 3,997,393 2:29603 
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3,997,394 2:29514 4,005,573 2:30135 
3,997,395 2:29604 4,005, 2:30158 
3,997,422 2:28260 4,005,691 2:30195 
3,997,423 2:28312 4,005, 2:30194 
3,997,424 2:28266 4,005,994 2:29089 
3,997,425 2:28311 4,006, 103 2:30193 
3,997,426 2:28265 4,006,105 2:30192 
3,997,854 2:30593 4,006,362 2:28942 
3,998,059 2:30138 4,006,589 2:30163 
3,998,093 2:30090 4,006,590 2:30136 
~ 998,094 2:30123 4,006,719 2:30162 
3,998,267 2 4,006,721 2:30175 
3,998,599 2:30185 4,006,722 2:30196 
3,998,611 2:29422 4,006,725 2:30161 
3,998,612 2:30804 4,007,001 2:30160 
3,998,61 2:29423 4,007,002 2:30159 
3,998, 2:29875 4,007,108 2:28297 
3,998,930 2:30186 4,007,315 2:29932 
3,999, 1 2:30595 4,007,589 2:30179 
3,999,146 2:30594 4,007,590 2:30178 
3,999,329 2:29397 4,007,719 2:30176 
3,999,374 2:30133 4,007,728 2:29228 
3,999,376 2:30134 007,756 2:30177 
3,999,390 2:29529 4,007,776 2:29202 
,603 2:30108 4,007,782 2:28641 
3,999,737 2:30187 4,007,783 2:28640 
3,999,967 2:30199 4,007,784 2:28759 
4,000,037 2:29714 4,007,786 2:28643 
4,000,038 2:29473 4,007,787 2:28760 
4,000,039 2:29528 4,007,788 2:28822 
4,000,595 2:29530 4,007,789 2:28642 
4,000,614 2:30157 4,008,348 2:29102 
615 2:30172 4,008,423 2:30150 
4,000,733 2:29203 4,009,051 2:29130 
4,000,734 2:29225 4,009,054 2:29131 
4,000,850 2:29199 T952,004 2:29221 
4,000,851 2:29200 PB- 
4,000,947 2:30598 256 695 2:30561 NTIS, $4.00 
4,000, 2:30173 259 353 2:30445 
2:30121 259 637 2:30422 NTIS 
4,001,078 2:29715 237028 2:28362 
4,001,106 2:28668 241821 2:28454 NTIS, $4.25 ! 
4,001,347 2:28261 244750 2:30152 NTIS 
4,001,371 2:30188 246137-383-1/SL 2:31290 NTIS, MF A01 
1,372 2:30189 246208 2:30751 NTIS, $6.75 
4,001,386 2:28355 246837 2:31133 NTIS, $5.50 
4,001,720 2:30597 247137-383-2/SL 2:31291 NTIS, PC A03/MF A0O1 
4,002,031 2:29129 247137-384-1/SL  2:31292 NTIS, PC A06/MF AO1 
4,002,032 2:29206 247137-384-2/SL 2:31293 NTIS, PC A03/MF A01 
4,002,160 2:29227 247727 2:30752 NTIS, $32.75 
4,002,495 2:29930 252249 2:30753 NTIS, $4.00 
4,002,496 2:29931 252450 2:29430 NTIS, $5.50 
4,002,541 2:29226 253110 2:29431 NTIS 
4,002,658 2:28295 253151 2:30154 NTIS (US Sales Only) 
4,002,720 2:28262 253480 2:29209 NTIS, $9.00 
4,002,723 2:30190 253481 2:29525 NTIS (US Sales Only 
2:30599 253486 2:30094 NTIS (US Sales Only 
4,003,204 2:30126 253487 2:30092 NTIS (US Sales Only) 
4,003,343 2:30174 253629 2:29830 NTIS (US Sales Only) 
4,003,344 2:30131 253665 2:28320 NTIS (US Sales ad 
4,003,345 2:30130 253718 2:31424 NTIS (US Sales Only 
4,003,641 2:30600 253736 2:30754 NTIS (US Sales Only) 
4,003,711 2:30191 253737 2:28858 NTIS (US Sales Only) 
4,003,771 2:30603 253781 2:29935 NTIS 
4,003,785 2:29859 253784 2:29157 NTIS (US Sales Only 
4,003,788 2:29705 253943 2:29413 NTIS (US Sales Only 
4,003,797 2:28829 253944 2:28349 NTIS (US Sales Only 
4,003,821 2:28830 253945 2:30086 NTIS (US Sales Only) 
4,003,823 2:28669 253953 2:30755 NTIS (US Sales Only) 
4,003,824 2:28670 253980 2:30756 NTIS (US Sales pd 
4,004 2:30602 253984 2:30019 NTIS (US Sales Only 
4,004,249 2:30601 254165 2:30001 NTIS (US Sales Only) 
4,004,571 2:29135 254228 2:30331 NTIS (US Sales Only 
4,004,574 2:29201 254449 2:30757 NTIS (US Sales Only 
4,004,637 2:28639 255129 2:30111 NTIS (US Sales Only) 
4,004,638 2:28638 255134 2:29425 NTIS (US Sales Only) 
4,004,639 2:28637 255176 2:30078 NTIS (US Sales Only) 
4,004,861 2:29380 255177 2:30079 NTIS (US Sales Only 
4,004,896 2:28296 255191 2:30245 NTIS (US Sales Only 
4,004,970 2:29042 255419 2:30112 NTIS (US Sales Only) 
4,004,971 2:29531 255421 2:28372 NTIS (US Sales Only) 
4,004,972 2:29706 255440 2:28373 NTIS (US Sales Only) 
4,004,982 2:28831 255441 2:30113 NTIS (US Sales Only) 
4,005,006 2:28671 255460 2:29414 NTIS (US Sales Only) 
4,005,007 2:28672 255695 2:29094 NTIS (US Sales Only) 
4,005,045 2:29644 255726 2:28374 NTIS (US Sales Only) 
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Paper copy available from 
National Climatic Center, 


Attn: Publications. Federal 
Bldg., Asheville, N.C. 28801. 


Subscription, $34.00/year 
includes Part 1 (Prompt 
Reports) and Part 2 
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$18.00/year for either part. 
Annual supplement containing 


Explanation is included., 


$1.50/copy for either part;, 


$1.40 for the extra issue. 
Dep. $3.50 
Dep. NTIS, $4.00 
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RDT-M- 
2-11T(Rev.)(4-76) 2:29620 
2-12T(Rev.)(4-76) 2:29622 
2-19T(Rev.)(4-76) 2:29621 
3-30T(Rev.)(4-76) 2:29625 
4-1T(Rev.)(4-76) 2:29624 
4-4T(Rev.)(4-76) 2:29623 
-STATUS- 
(1-77) 2:29617 
74-87 2:31468 
RF- 
968-1 2:30112 
RFP- 
2244(Rev.1) 2:30500 
2552 2:28927 
M- 
1826 2:29832 
1898 2:29665 
7 2:31592 
RT/ING- 
75-1 2:29565 
75-4 2:30037 
SAAS- 
204 2:29833 
204 2:29834 
204 2:29003 
204 2:31134 
204 2:29728 
204 2:30809 
204 2:30810 
75-582-WA(Vol.1) 2: 31442 
76-527-W. 
SAN/1004- 
16/1 2:28508 
SAN/1122- 
16/2 2:29158 
74-0128 2:30719 
74-0218 2:30720 
75-0176 2:28878 
75-0284 2:29373 
76-0216 2:31728 
76-0364 2:31729 
76-0422 2:30562 
76-0433 2:30605 
76-0436 2:31449 
76-0534 2:29835 
76-0535 2:29836 
76-0539 2:30296 
76-0581 2:29374 
76-0604 2:30622 
76-0605 2:29029 
76-0618 2:30811 
76-0619 2:30812 
76-0625 2:31101 
76-0635 2:30703 
76-0678 2:30446 
76-5741 2:30606 
76-5758 2:29138 
76-5780 2:30414 
76-5955 2:29837 
76-8265 2:31730 
76-8688 2:30286 
76-8692 2:31700 
77-0005 2:30435 
77-0033 2:31453 
77-0101 2:28308 
60357R 2:30564 
SDAC-TR- 
75-17 2:30728 
D- 
383-Pt-1 2:31290 
383-Pt-2 2:31291 
384-Pt-1 2:31292 
384-Pt-2 2:31293 
385-Pt-l 2:31294 
SLAC-PUB- 
1800 2:31353 
1804 2:31135 
1813 2:31351 
SRD-R- 
41 2:29838 
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Dep. NTIS, $3.50 
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258828 2:30758 
258841 2:31255 NTIS, PC A07/MF AO1 RSO 
258870 2:29056 NTIS, PC A04/MF AO RSO 
259140 2:30114 RSO 
259253 2:30258 NTIS RSO 
259300 2:30759 NTIS RSO 
259378 2:29103 
259379 2:29104 
259801 2:30760 
259802 2:30761 NTIS, PC A03/MF AO 
259805 2:30762 NTIS, PC A07/MF AO1 
259806 2:30763 NTIS, PC A04/MF AO 
259807 2:30764 NTIS, PC A05S/MF AO1 
259808 2:30765 NTIS, PC A03/MF AO 
259810 2:30766 NTIS, PC A05S/MF 
259811 2:30767 NTIS, PC A04/MF AO 
259818 2:29361 
259819 2:29253 
2:30777 
259921-T/SL 2:30786 
260400 2:28712 
260401 2:28713 
260560 2:29664 NTIS 
260565 2:28680 NTIS, $4.50 INIS 
260765 2:29831 NTIS INIS 
261052 2:28870 NTIS INIS 
261287 2:30115 NTIS INIS 
INIS 
See AD-A-026248 
See AD-A-026186 
Dep. NTIS, $9.00 
Dep. NTIS, $10.75 
| Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
PEM- Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
Dep. NTIS, $5.00 
PERC/RI- Dep. 
2:28282 Dep. 
77/2 2:28307 Dep. 
PNC-N- Dep. 
251-75-14 2:29561 Pe Dep. 
941-75-46 2:29562 INIS Dep. 
941-75-59 2:29749 NTIS es Sales Only) Dep. 
941-75-83 2:29688 NTIS (US Sales Only) Dep. 
941-75-84 2:29535 NTIS (US Sales Only) Dep. 
943-75-03 2:29563 NTIS (US Sales Only) Dep 
943-75-04 2:29564 NTIS (US Sales om Dep. 
2:30496 NTIS (US Sales Only Dep. 
841-75-06 2:29703 TIC De. 
PPL-AP- Dep. 
85 2:31550 See AD-A-026356 De, 
86 2:31551 See AD-A-026357 De, 
87 2:31344 See AD-A-027702 Den 
PPPL- Den. 
1311 2:31469 Dep. NTIS, $3.50 De 
1316 2:31512 Dep. NTIS, $3.50 a 
1317 2:31513 Dep. NTIS, $4.00 Dep. 
1320 2:31544 Dep. NTIS, $3.50 Dep. 
1322 2:31545 Dep. NTIS, $3.50 a 
PPPL-EPRI- ep. 
5 2:31591 Dep. NTIS, $3.50 
PUB- 
106 2:30702 Dep. NTIS, $6.75 
R- 
See AD-A-027196 
See PB-260496 
See AD-A-030281 
Rand Corp., Santa Monica, 
CA, $5.00 
Rand Corp., Santa Monica, 
2:30537 
2:30258 
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: INIS 17314(Pt.2 2:31731 . NTIS, $4.00 
329842 INIS 17346 2:31308 De. NTIS, $3.50 
41 2:29841 INIS 17347 2:30447 Dep. NTIS, $3.50 
41 2:29840 INIS 17360 2:31658 Dep. NTIS, $3.50 
41 2:29839 INIS 17363 2:29845 Dep. NTIS, $4.00 
41 2:29638 INIS 17364 2:29846 Dep. NTIS, $4.00 
41 2:29536 INIS 17365 2:29750 Dep. NTIS, $4.50 
41 2:29502 INIS 17366 2:31323 Dep. NTIS, $3.50 
41 2:29503 INIS 17376 2:30726 Dep. NTIS, $3.50 
SRILJWR- — 17403 2:29367 Dep. NTIS, $3.50 
75-1 2:30539 See AD-A-029313 a ‘inane Dep. NTIS, $3.50 
4(Rev.1) 2:31260 See ERDA-76/45-4 = Dey 
R- : $4. 
75-2469 2:31452 See AD-A-26334 13707 2:30565 Dep. NTIS, $4.00 
’ 50025-76-3 2:30566 Dep. NTIS, $4.00 
436 2330497 $37.00 Rev.IRBLATE Dep. NTIS, 82125 
a’ 52117 2:31262 Dep. NTIS, $4.50 
74-3023 2:29631 NTIS (US Sales Only) De. 
SU-SEL- 52156 2:29847 Dep. NTIS, $4.50 
76-005 2:31714 See AD-A-023930 38 228808 Dep NUS, $350 
521 : ; , $3. 
52173 2:31659 Dep. NTIS, $4.50 
5.30049 INIS 52174 2:31298 Dep. NTIS, $4.00 
52177 2:29057 Dep. NTIS, $4.00 
72-E-29 2:30051 NTIS (US Sales Only) pd 598966 Dep. NTIS, $4.00 
72-E-29 2:30052 INIS 52201 2:31455 Dep. NTIS, $3.50 
52208 2:29074 Dep. NTIS, $3.50 
78426 2:29320 Dep. NTIS, $3.50 
INIS 78725 2:28375 Dep. NTIS, $3.50 
INIS 78734 2:30618 Dep. NTIS, $4.00 
72-E-29 2:30039 INIS 
11170 2:30457 Dep. NTIS, $3.50 
03-74-14 2:30621 See AD-B-004618 330607 Dee. NTIS, $3.50 
: 3915(Suppl.2) 2:30841 Dep. NTIS, $5.00 11203 
11209 2:30312 Dep f 
4579-R9 2:31744 Dep. NTIS, $16.25 1211 9:30374 Dep. NTIS, $3.50 
4585 2:31745 Dep. NTIS, $13.75 7 NTIS’ $4.00 
11212 2:28471 Dep ‘ 
27219 2:30207 Dep. NTIS, $10.50 11214 2:30520 Dep. NTIS, $3.50 
27269 2:29046 Dep. NTIS, $10.00 UILU-ENG- 
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